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ABSTRACT

ATTITUDES TOWARDS MATHEMATICS, ACHIEVEMENT IN

MATHEMATICS APTITUDE PROBLEMS AND CONCOMITANT

TEACHER PRACTICES IN UGANDAN SECONDARY SCHOOLS
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Teacher Practices, Uganda.

The purpose of {i=—fud student attitudes towards

mathematics, achievementmlN&MMS&EB&%{#&&MEY and the nature of teacher
practices in Ugandan seco} ar]‘y eroﬁgﬂystu(dy% ]:Htended to determine if there

are any relationships between student attitudes towards mathematics and achievement

rate
—

in mathematics problem solving. And to explore the nature of teacher practices in
high performing and low performing schools. The study used a combination of
quantitative and qualitative research methods.

Two hundred fifty four students from nine secondary schools and four
mathematics teachers participated in the study. The data examined were from (1)
senior three (ninth-grade) students’ responses to a students’ attitude towards

mathematics questionnaire modified from the Fennema-Sherman attitudinal Scales
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and (2) students’ solutions to a mathematics problem solving test that the researcher
developed. The reliability of the instrument was examined by computing Cronbach
alpha internal reliability coefficient.

The analysis of the quantitative data revealed a low but significant positive
correlation between attitudes towards mathematics and achievement. The findings of
the study suggest that student attitudes towards mathematics are related to
achievement. Furthermore, the results show that in nearly all the comparisons
students in the high-performing schools expressed more positive attitudes towards

mathematics: they showed lower anxiety, higher confidence and higher motivation

than the students in the |dygS —erhoote—Stndents in high performing schools

showed higher achievemen Holving than the students in the

low performing schools. rence was found in attitudes

I
r - |

towards mathematics in favour of males. But no significant difference in achievement

UNIVERSITY of the
in mathematics problem %kyﬁ;bbeiwﬁckt%se iﬁwf{ekfound.

The qualitative analysis of the nature of teacher practices show distinct trends

that centred on two constructs: pursuing excellence that revealed what teachers say
and do to improve student achievement; and enhancing participation that revealed
what teachers say and do to improve student attitudes towards mathematics and
engage students in the learning process. Teachers in high performing schools had
more access to resources for teaching and arranged additional teaching sessions.
These teachers taught student engaging lessons that incorporated constructivist
teaching characteristics through grouping and active participation of the students.

Teachers in low performing schools conducted teacher-centred lessons among less
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active students while teachers in high performing schools conducted student-centred
lesson among more active learners.

Results of this study generally support previous research on gender
differences regarding student attitudes towards mathematics and achievement in
mathematics. Results extend the types of teacher classroom practices reported in the
Ugandan schools. Findings of this study have implications for teachers, mathematics
educators, policy makers and researchers.

This research concludes that to increase the chances of success in raising

student attitudes towards mathemati to realise higher achievement schools
should ensure that teachersyyaw - le environment to perform
their work. The teachers sh ‘ to interact and to collaborate
with other teachers through{feadigr-igtworls shifre their experiences between

schools and for teacher prOﬁ&ﬂPfi'?i‘i‘ﬁlg)m of th 1:
WESTERN CAPE
June, 2004

http://etd.uwc.ac.za
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CHAPTER 1

INTRODUCTION
1.1  BACKGROUND
At the international level, there is a wind of change blowing in education.
Educators in most countries are facing a number of educational challenges. Current
challenges that are prominent are “innovative teaching strategies; various measures to
improve...the quality of teachers; greater attention to ‘constructivist’-inspired forms
of teaching and learning; and the advent and impact of new technologies on

classroom practices” (lla

Educational systems in varg with these challenges by
initiating, piloting and ii !'i |

argued that any educational I I acld
base decisions on or to in formpq YRS P q’e{ﬂ-rlimﬁ at. Consequently research
logically follows as one vy 1o Spréviddivwirical\ditdio guide changes that may

Fullan & Hopkins, 1998:2).

tion. Some educators have

by empirical data either to

improve education quality.

Meanwhile, there has been much worldwide concern to improve the quality of
mathematics education and student achievement in mathematics. For example, the
International Academy of Education (IAE) devoted the whole volume-four of their
Educational Practices Series to improving student achievement in mathematics
(Grouws, & Cebulla, 2000). Similarly, the International Association for the
Evaluation of Educational Achievement (IEA) conducted the Third International

Mathematics and Science Study (TIMSS) that was aimed at measuring student



achievement in mathematics and science, and assessing factors that influence the
learning of those subjects. In other words, the TIMSS study was meant to investigate
the teaching and learning of mathematics and science in each participating country
(Martin & Kelly, 1996). Some countries such as the United States are now using the
TIMSS results, especially those concerning education systems in countries with high
achieving students, to examine and direct their policies and practices concerning
mathematics instruction. Such actions resulting from research justify the need for
research based empirical data.

In the United States, mathematics_education reform initiatives were and are

continuously being spearhdatE8thr—=Natom-CBmmetb { Teachers of Mathematics
Il.ll.ll.ll.“.ll

. m and Evaluation Standards

; ' iy th 'l M image of what students

(NCTM, 1991, 1995, 2000).

for School Mathematics d

should learn in the mathematics classroom. The document details out “what students

UNIVERSITY of the
need to know; how stude{\t,sﬁrg Jfﬁcﬂeﬁ tE?Adfpﬂ‘ncd curricular goals; what

teachers are to do to help students develop their mathematical knowledge; and the
context in which learning and teaching occur...in order to develop mathematical

power for all students” (NCTM, 1991:1).

Many mathematics reforms have been conducted over the last half a century
or so in an effort to improve mathematics learning. In virtually all cases of reform
initiatives they have been conducted in the countries of the developed world such as
the United States, the United Kingdom among others. These reforms are focused on

improving the quality of mathematics education. For example, according to Wood



(2001:110), “at the heart of the reform effort is a transformation in the ways students
learn and teachers teach mathematics” in the United States. Each reform initiative has
tried to upgrade the mathematics in schools; to change students’ mathematical
experiences; and to advance the student grasp of fundamental mathematical ideas and
skills (Ball, Lubienski, & Mewborn, 2001). These reform initiatives have led to many
reports and documents that provide practitioners with suggestions and
recommendations on the way forward but have led to mixed results.

There have been mixed reactions from the teachers and mathematics educators

on the effects of the reform initiatives op.aggctice reported in the United States. On a

V[ WAV H W AR |8 AR NV . R avavia

positive note, Jacobs and d out that “many of these

reform efforts encourage teafs fiktructional techniques, either

ll! th l

individually or collaborativel

evidence of little change in

=15

mathematics teaching in Wwﬁﬁgirﬁs‘)n feﬁt according to the TIMSS
H (1
videotape data, American n%ftﬁrga&lesﬁfe&ﬁrs lll\ep;l}?y traditional practices and

seldom apply reform techniques (Stigler, Gonzales, Kawanaka, Knoll, & Serrano

(1999). In addition, (Ball et al., 2001) have noted that in spite of reform initiatives the
prevalent practices are that “teachers still explain how to do procedures, offer rules of

thumb, give tests on definitions and procedures, and provide applications” (Ball, et

al., 2001:435).

1.1.1 Student attitudes towards mathematics and achievement in mathematics
The lack of studies that focus on the relationship between attitudes towards

mathematics and achievement in mathematics (Ma, 1997) have been a concern for



several researchers. However, the few previous research studies have suggested that
achievement in mathematics and science in secondary school, in addition to being
dependent on teacher practices, “is a function of many interrelated variables: students'
ability, attitudes and perceptions, socioeconomic variables, parent and peer
influences, school-related variables, and so forth” (Singh, Granville & Dika, 2002:
324). Minato and Kamada (1996) have urgently called for the creation of awareness
among teachers about the relationship between achievement and attitudes in Japan.
Minato and Kamada posited that increased awareness of the relationship between
student attitudes and achievement could facilitate and perhaps enable teachers to

m-.-

improve student learning o a<+09%5=agl observed that mathematics
T NN RTN NN KO X
A AR s i e e

educators have neglected an'f lationship between attitudes

towards mathematics and a While many studies have

I
E

been conducted on attitudes and achievement in other ,LOUI’ltI'iCS, there is lack of
UNIVERSITY of the
studies in Uganda that have specltlglgllﬁ ﬁwreatl e p f variables in schools. This

study hopes to fill this knowledge gap about the nature of students’ attitudes towards

mathematics and achievement in mathematics.

1.1.2  Teacher practices and student attitudes and achievement in mathematics
Several studies have investigated teachers’ work in their schools and
classrooms (Fennema, & Franke, 1992; Henke, Chen, Goldman, 1999; Mitchell,
Hawkins, Jakwerth, Stancavage, & Dossey, 1999; Mullis, et al., 2000; Wenglinsky,
2002). Nearly all these studies used survey data generated from large-scale studies

like TIMSS and the Teacher Follow-up Survey (TFS: 94-95) in the United States.



Gonzales (2000) reported that the TIMSS study was conducted on a broad range of
instructional practices. The developers of TIMSS strongly believed that teacher
practices could impact on student attitudes and achievement in mathematics.

Various contemporary teaching approaches that could promote the
development of positive attitudes and social interaction have also been suggested. For
example, Brooks (1990) discussed the constructivist teaching approaches that could
increase student involvement in their own learning through active involvement
(Vosniadou, 2001). Evans (2002), McCombs (2003b) and Meece (2003) explored the
learner centred approaches to instruction, Meanwhile, Slavin (1991) discussed the

/A.

Gl Ll LI Al L I S UL L UL L ol I

cooperative learning apprd n rather than competition

among learners. These approdf] i
p
s

proposed practices in the vision of the_school mathematics teaching by the NCTM

UNIVERSITY of the
that are discussed in sectionﬁﬂE STERN CAPE

Research evidence suggests that student achievement depends on the manner

' teachers and students could

play different roles in enhan hthematics which mirror the

of teachers' involvement as students work. For example, both individual and small-
group activities are most productive when the teacher monitors students as they work
- asking questions, providing clues and answers, and offering feedback and
explanations (Brophy, 1999; Slavin, 1991; Walberg & Paik, 2000). Class discussions
have been shown to be most productive when the teacher actively focuses and guides
the conversation, drawing out, contrasting, and challenging student ideas and social

participation (Ball, 1991; Vosniadou, 2001).



In sum, the international background shows that a lot of effort has been put to
improving mathematics education in the developed world but little is going on in the
developing world. The reform initiatives and studies have been conducted using
different methods, several theories have been advanced and newer approaches have
been suggested. These efforts have had mixed results. However, research consistently
shows that student attitudes towards mathematics and achievement in mathematics
can be enhanced by teacher practices. Such positive results energise more efforts to

study classrooms.

1.1.3  Motivation for the s

II..II-IIHH-II-H

In Uganda, educator,

public are concerned about

students’ poor performance level. The Uganda National

I'il

Council for Science and jeChmoices .. ESE—099%, observed a relatively high

failure rate and poor perfofddhed M Edtb&niilic¥aiifl¢fts. The UNCST made three
claims resulting from the %&é(}‘ ge%ﬁy &6\«!’ oh;er recommendations. First,
the UNCST (1999:33) claimed that there was evidence of “negative attitude toward
mathematics as a discipline by both the students and teachers,” that seemed to affect
the learning of mathematics. Second, the UNCST claimed that the poor performance
in mathematics is partly attributed to the poor quality of the mathematics teachers.
Third, UNCST claimed that at the time of the study there were no “basics of effective
mathematics teaching” (UNCST, 1999:48). The above claims paint a picture of the
state of mathematics teachers, teaching and disposition towards mathematics in the

country. They portray student outcomes such as achievement in mathematics and



student attitudes towards mathematics as unsatisfactory. These claims are however
worrying and need to be verified through further research. The blame on teachers
suggests that there could be links between teacher practices, student attitudes towards
mathematics and achievement in mathematics.

The claims made by the UNCST above raise questions about student attitudes
towards mathematics and achievement in mathematics and the nature of teacher
practices in their classrooms. There could be many reasons why students perform
poorly in mathematics. There is little knowledge about the life in classrooms in

Uganda and this needs to be investigated.,

’ﬂ—-Il_ill’lll'—lll“ll’ﬂ’_!’-’li-'

I\

results from a number of otlﬁ?rrtacltors such as: school and learning environment, poor

VERSITY of the
background preparation of‘q&uifrsts.latﬁhﬁwm{yﬁcipﬁ level, lack or shortage of

teaching materials and resources, teachers’ classroom teaching practices, crowded

fortunate state of affairs

The poor performa

I‘Ii

because; it impacts on the ac ents in science, mathematics

schpld! mathematics undoubtedly

and technology. The perior

classrooms and teachers are confronted with mixed ability classes among others.
Furthermore, little attention is paid to the needs of students with poor attitudes
towards mathematics and those with learning difficulties. Students with learning
difficulties are not identified early either. And the teachers do not have access to the
primary school academic background history of the students they teach.

Since the general public continuously asks why some schools perform better
than others, they may quite rightly imagine that some students receive better quality

education than others. Lack of student motivation seems to be a problem in secondary



schools in Uganda. There are a number of students who are highly motivated and do
anything that their teachers ask them to do. But there are also a substantial number of
poorly motivated students that seems to be growing with the introduction of the
Universal Primary Education (UPE) for all primary school going children in the
country. The teaching and learning of mathematics in Ugandan schools is therefore in
urgent need of improvement.

Educators, policymakers, and researchers take special interest to seek answers
to the questions the public raises about schools and students’ achievement. At the

same time researchers need to provide evidence to either dispel concerns or to

provide confirmatory eviddgee e the—roncemsaiomtrwhat goes on in schools. The
(I8 NIN BIN WNIN NIN NI
e

157 -I- 1
: lo
!!i
background differences in student achievement of the students whom they teach still

UNIVERSITY of the
exist. As a result disturbing,’&,tjfis%);is.ﬁ()ﬁc,el‘ \a‘blﬁhgvlfl be addressed in this study,

always cross the mind such as: (1) Are there other confounding factors that do not

dents produce unsatisfactory

i |

"

general public is quick to b

results. Whereas the scho chers with similar training

come to the fore to explain differences on the achievement and attitudes that students
develop?; (2) Is the blame on teachers for poor student performance justified?; (3)
What is it that teachers actually do with their students in their classrooms?; (4) What
do teachers do in different types of schools?

The connection between student attitudes towards mathematics and
achievement in mathematics problem solving in particular has not been established,
nor has the nature of teacher practices been investigated in Uganda. There has been

little research on Ugandan secondary students and on mathematics. Student attitudes



towards mathematics and student achievement in mathematics problem solving and
their relationships have not been investigated.

The social interaction that goes on in the classrooms could promote or hinder
student attitudes towards mathematics and achievement. Teachers and students
operate in the social context of the school and the classroom. According to Vosniadou
(2001:9) “learning is primarily a social activity and participation in the social life of
the school is central for learning to occur.” In the classroom much learning and
construction of knowledge occur through student social interaction with the teacher

and peers. Students working “in small,_gself-instructing groups can support and

lncrease eaCh Other S lea[‘ IIII__-AD’IIIIHI!-‘-'II-A'Iy. SO mUCh Of What
ll.ll-"-ll-"-ll

- I ! B

are influenced by the teacher s beliefs and con Tptlons

UNIVERSITY ufﬂw
Most studies coniwgtﬁfis 9 ElrﬁcN\g C Kj lifming mathematics have

concentrated on seeking answers to such questions as what (content), why (rationale)

happens in the classroom depff} afier’s beliefs, conceptions and

approaches to teaching. Accyl the approaches to teaching

of mathematics; who (teacher) teaches, and who (student) is taught with what
(resources), but hardly were there studies on how (instructional practice) teaching is
done in a descriptive sense. Only a few theoretical studies on how teaching ought to
be done exist (Bodin & Capponi, 1996) but more are needed. According to Bodin and
Capponi (1996), sound knowledge of teacher dominant practices and the ways any
secondary and compounding practices function are prerequisite for improving
mathematics teaching. But, in Uganda very often changes that are advocated for in

education, especially by politicians, are based on unsubstantiated claims.
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The Fennema and Sherman (1976a) contention that it is important to study
attitudes towards mathematics in order to improve the teaching of mathematics
inspired this study. Furthermore, the study was also driven by Groves and Doig’s
(1998:17) contention that “knowledge of current practice is a necessary first step in
transferring practices developed in research to the wider educational community.”
The study was also informed by Hatton’s (1999:236) argument that “case studies
documenting and analysing contemporary school practices need to be built” in order
to inform reform initiatives. In addition, whereas there is recognition especially at

higher education that teaching is a private husiness often not discussed, Schwartz and

//,A\\
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ooms might only occur if

Webb (1993) argue that si

we scrutinise and analyse w ow. The situation Schwartz

and Webb describe in higher § a1 prevails in Uganda at lower

- |

UNIVERSITY of the
But, Uganda is one.@{, iﬂ‘({ge,fogjﬁiﬁwlﬁrﬁeﬁugtional research, especially

in mathematics education is not well developed. There is littie or no recent published

levels of education.

work on teacher practices. Nor is there anything on how what teachers say and do
impact on student outcomes. At least an investigation of mathematics teachers’
practices in secondary schools would be necessary as a first step towards improving
and strengthening mathematics teacher education in the country. Such a study would
provide empirical data as a basis for making decisions on how mathematics teaching
and learning could be improved.

The drive for this study originates from other research and what eminent

scholars have suggested could be the way forward in order to understand the secret
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lives of teachers in their classrooms. And in view of the lack of studies on student
attitudes towards mathematics and achievement in high performing and low

performing schools this study is timely.

1.2 STATEMENT OF THE PROBLEM

The Ugandan education system operates on a national curriculum in every
subject. Any curriculum can generally be viewed from three perspectives: the
intended curriculum; the implemented curriculum; and the achieved curriculum
(Menis, 1991). The system is central in providing the intended curriculum. The
teacher is pivotal in executing g iculum. The student is expected
to benefit from the achieved : . en the education system, the

teacher and the student in rpHthetbhtidd |tcadiin |gnd| [learning can be viewed as a

System-Teacher-Student (S ¥FEESHrmodet= sivenrtsyre] . ]
The Teacher-Studer) DoJ VAR &AL Ysu_ff\tfﬁwged to define the teacher
practices. The achieved cu&?cthﬁ%?oﬁ&ﬁheg‘tﬁ’hgtb learning outcomes. These

outcomes include acquired understanding of mathematical concepts, the processes

and procedures, developed attitudes, work habits and skills and achievement. The
Teacher-Student loop of the model is of particular interest in this study as it looks at
the teacher input and the student outputs.

As children progress from primary to secondary education the mathematics
they do should enable them to develop such mathematical concepts, abilities and
skills as: manipulation of numbers, numerical computation, arithmetical reasoning,

applications, problem solving and comprehension. However, in reality this does not
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always happen. This means there is a mismatch between the intended curriculums;
the implemented curriculum which portrays the chances that are actually availed to
the students to learn the intended material; and the achieved curriculum that shows
what the students have actually achieved. Little is known of the way teachers interpret
the curriculum for the benefit of their students and the way teachers conduct

themselves in the mathematics classrooms.

Intendedg Implemented pAchieved
\: 2 2
System Student
J {
aims U A ¢ understanding of:
objectives § ) ‘I' concepts, skills
input — textbooks || ‘ jlfonpgnt l attitudes — output
syllabus cont.f;nt resources ., habits

DI bV E sl by e

Figurel.1: The System-T(}:};fﬁéSEgelﬁ &kl &S‘l’ﬁ\&%del.

The students who join various secondary schools come from diverse socio-
economic backgrounds, different primary school histories, different mathematics
achievement with different pass grades, and have different attitudes towards
mathematics. One suspects that these students come with weak backgrounds in
mathematics, low mathematics self-esteem, high mathematics anxiety, and low
interest in the subject matter and generally with poor attitudes towards mathematics.

These students find themselves taught by teachers whom they have no choice of and
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the nature of whose practices they do not know, and may not know. At the end of the
secondary school level the students sit national examinations to gain promotion to the
next level of education. But, there are disparities in student achievement in the
different schools in the country. The parents and the general public usually judge
teachers as good if they help students to obtain high achievement.

The general results of the examinations show that the performance of the
different schools, examination centres and candidates are varied. There are schools

and examination centres that consistently produce “good” results. But there are those

whose results are usually poor or unsatisfgetgry and leave a lot to be desired. There is

/A\

[Qronte _Thao Clidonte ancl Tho

a general outcry from the general public about poor

achievement in mathematidg it of students in school

mathematics can be attributeg ¢aching environment such as

- |

poor teaching (Mushi, 199?1:)‘ which_is depsendant on the teachers. And because the

INIVERSITY of the
UNCST claimed there was‘ﬁvﬁesoT(ﬁ ﬁ%ivi?thiEtowards mathematics as a

discipline by both the students and teachers that seemed to affect the learning of
mathematics and poor achievement, which claims merited further investigation.
Classrooms exist within schools and schools are part of the society. Within
the classroom the teacher and students operate and live most of their lives. The
classroom depends on the available resources, the classroom culture and the teacher
practices (Nickson, 1992). The society, taken as the community outside the school,
must interact with the school and have a symbiotic relationship with it. The society
shares some common elements with the school. The school organisation, culture,

effectiveness, location and type are exogenous variables that have been shown to
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impact teacher practices, the classroom environment and student outcomes, especially
attitudes and achievement (Good & Brophy, 1992). The teacher’s characteristics,
perception, knowledge and beliefs have a bearing on their instructional decisions. The
teacher’s decisions manifest themselves in the nature of the classroom practices that
are thought to affect student attitudes and achievement (Koehler & Grouws, 1992;
Fennema & Franke, 1992; Thompson, 1992). The student outcomes, especially their
attitudes and achievement may be shaped by their initial beliefs, perceptions and
participation either directly from the school or through the classroom and teacher.
The student attitudes could directly affect their achievement. Certainly, the level of
student achievement in y schools in Uganda is

below expectations.

1.3 PURPOSE =

The purpose of thnsI-Lt]-hd;\wgm%IYl@fty'ﬁvestlgate the relationship
w E(.?ST ERN CA

between student attitudes towards mathematics and achnevement in mathematics

problem solving by school-type and by gender; and (2) to examine the nature of

teacher practices in Ugandan secondary schools.



1.4

1.5

1.5.1
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OBJECTIVES

This study was guided by the following objectives:

To establish whether attitudes toward mathematics and achievement in
mathematics problem solving are related;

To determine student attitudes towards mathematics by school-type and by
gender;

To determine student achievement in mathematics problem solving by school-

type and by gender;

To establish what teachgiserant o tnmmhenatics classrooms; and
. M

(1N NI RIN NN NIR NI
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To investigate the nat scondary schools

RESEARCH QUES

Research questions

UNIVERSITY of the
The following quallt%%;iﬁﬁaﬁwtﬁstitniflﬁ iﬁalt with in this study:

Are there relationships between student attitudes toward mathematics and
achievement in mathematics problem solving?

Are there differences in student attitudes towards mathematics (a) by school-
type and (b) by gender?

Are there differences in student achievement in mathematics problem solving
by school-type and by gender?

Are there interaction effects between school-type and gender on student

attitudes towards mathematics and achievement in problem solving?
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The study also seeks to answer the following research questions related to the

nature of teacher practices in HP- and LP-schools.

1.3.2

hypotheses were formulated and tested:

2. (a)

(b)

What do mathematics teachers do in their classrooms?
What do mathematics teachers say about their instructional practices and

schools?

Research hypotheses

In seeking answers to the quantitative research questions the following null

There 1S nO Slg]’]lflca TG INISIERYRRE DM DIl Rl SRS (88 attltudes towards
II-II-II-II-"-"

-!
students from high performm y and students from low performing schools;

UNIVERSITY of the
There is no signiﬁca:e&pgfgechkaNtucEs ){)W mathematics between

male and female students;

mathematics and achidyE : blem solving;

rd mathematics between

There is no signiﬁcan

3. (a) There is no significant difference in achievement in mathematics problem

(b)

solving between high performing and low performing schools.

There is no significant difference in achievement in mathematics problem
solving between male and female students.

There are no significant interactions between school-type, gender and

achievement in mathematics problem solving.
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1.6 THE RESEARCH SETTING

To get a feel and a picture of where this study took place and for the sake of
clarity, this section provides a contextual background for: (1) the study, (2) the
secondary schools, (3) the mathematics teachers, and (4) the secondary students in

Uganda.

1.6.1 Context for the study
In Ugandan schools mathematics is compulsory at both the primary and the

lower secondary education levels. The gducation system in the country has a

A o A B Y S 1 08 1011018 A lhe nursery educatlon level

pyramidal structure with fi
IIII|-II-II-H-II

that lasts two to three years 2 four years. Second, is the

primary school level that las i "l (P1) through Primary seven

(P7)). Third, is the ordmarv O Ic el) secondary chCaIIOH, level that lasts four years
ERSITY of the

(senior one (S1), throuahvéetcg ,.io:.ﬁ l(fﬁ) { u{tf, is the advanced (A-level)

secondary education level that lasts two years (senior five (S5) and senior six (S6)).
Finally, there is the tertiary and university education level that lasts between two and
five years. There are selection examinations to choose students who qualify to move
on to the next higher level of education. Every student, parent, teacher and school
aspires for student high achievement in these selection examinations.

Although education is not the government’s number one priority, government
aims at raising the quality of education in the country through improving the
standards of student achievement. Government has set up priorities and expressed

concerns about education in the country. Because the government realises the
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importance of education for the social, political, scientific and technological
development of the country it attaches due importance to education. The government
is equally concerned about students’ poor performance in mathematics and science. It
is also concerned about mathematics and science teachers and teaching. In this regard
it appointed several commissions and engaged in various projects to address some
issues of education in the country. One such commission, the Education Policy
Review Commission (EPRC), recognised that “no education system can be better
than the quality of its teachers...” (Ministry of Education [MoE], 1989:xiii) and

recommended that the quality of teachers should be improved but the country remains

in a dilemma on Where 1o pl T Y A~ ————y C——
Il.ll-ll-ll-“-"

T Ministry of Education and
chg l !!I g ooms through a monitoring

mechanism. The MoES (7001)1\}: 6 }(;):plo{sfasdlarri‘ %Str;m]ent that has to be completed
of the

by the school admlmstrator“,% LFE‘RGRI (e &eﬂ % ‘Teaching and Learning

Assessment Instrument for Lesson Observation’ (TLAILO). TLAILO is used to

Another effort by thdTE

Sports (MoES), was to eval

gather basic information on the teachers in relation to the basic information that
includes: the name of the teacher, the registration number, the qualification, the date
of inspection, the name of institution, the type of institution, the subject taught, the
class, the duration of the lesson, the total number of students (males and/or females)

and the time the lesson took place.
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1.6.2 Secondary schools

This study deals with secondary schools in Uganda. There are 2,055
secondary schools in the country (MoES, 2004). There are several similarities and
differences between these schools in terms a number of factors. For example, there
are similarities in terms of: (1) registration: all schools are registered under the
MOoES; (2) the curriculum: all schools follow the same national curriculum and
students sit the same national examinations at the end of S4; and (3) the primary

schools pool: all schools admit students from the primary schools in the country.

However, there are dif{crencieheteanthesehaals in terms of: (1) the school

establishment; (2) the schoolsL mdings (S TER0ICEeRL achiChement; (4) the school type:

some of the schools are eithg - some of the schools are

segregated according to stu s = ' sither single-sex or mixed

schools; (5) the location: some A &MIMN #itl others are rural schools;
WESTERN CAPE

and (6) the minimum admission™ requirements: some schools take higher grade
students and others take lower grade students and consequently determines the nature
of the students admitted. Uganda secondary schools usually admit pupils aged 12

years and over.

1.6.3 Mathematics teachers

The majority of the mathematics teachers in secondary schools are qualified
professional teachers. Teachers follow different training routes to return to the
secondary schools as teachers as illustrated in Figure 1.2. The teachers in the

secondary school system include untrained teachers, Grade IIl teachers from the
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Primary Teachers’ Colleges (PTCs) who have upgraded to graduate level, Grade V
(Diploma in Education holders) teachers from the National Teachers’ Colleges
(NTCs) and the Graduate teachers from the Tertiary Institutions and Universities. The
arrows in the diagram that point from and to the secondary school system indicate the

source and terminus of the teachers who teach mathematics at the secondary levels.

Trained
Training Professional qualifications System Untrained
Institutions
Graduate. &
Universities - Post-Graduate.
(3 yrs)

ﬁ Untrained

SYS
g teachers A-level

school leavers;

Graduates

Diploma (2 yrs)

NTCs

PTCs -

Figure 1.2: Variety of Training Institutions, Professional qualifications and the

supply of secondary school mathematics teachers.

The teachers vary in years of teaching experience and gender. Some of the
teachers will have just joined the teaching profession while others have over 30 years
teaching experience. There are very few teachers of mathematics in the schools and

the female teachers are even fewer.
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In general teachers are often under pressure to do a good job from the school
administration, the parents and the students. Furthermore, the examinations
requirements compel the teachers to try to complete the mathematics syllabus. The

teachers are expected to make their students pass examinations.

1.6.4 The secondary students
This study deals with secondary school students. There are over 680,000
students in Ugandan secondary schools (MoES, 2004). The ages of those studied

range from 12 to 22 years. The students come from families of varying socio-

economic backgrounds and begjg ‘...-n "3'_. n having come from varied
—
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1.7 SIGNIFICANCE OF STUDY

free to join any secondary

school in the country where Students are enrolled with

towards mathematics and

Uganda needs to substantially improve the teaching and learning of
mathematics in schools. This study might provide information about the relationship
between student attitudes towards mathematics and achievement in mathematics
problem solving in the Ugandan context. Whereas the relationships between these
two variables have been studied elsewhere no such study has been conducted in
Ugandan HP- and LP-schools.

Student attitudes towards mathematics of S3 Ugandan secondary students by

school-type and by gender and student achievement in mathematics problem solving
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of S3 Ugandan secondary students by school-type and by gender might be revealed in
that area. The results might inform, catalyse and direct appropriately tailored in-
service training programmes, seminars, workshops, and educational policies to
improve student attitudes and achievement.

Because the nature of mathematics teacher practices has not been extensively
studied in Uganda there is a knowledge gap in that area. The study might reveal the
nature of teacher practices in the HP- and LP-schools that maybe associated with
certain attitudes towards mathematics and achievement in mathematics since the

study could provide an eyewitness account of what really goes on in the mathematics

the study might be an initial
step towards identifying teac “requisite or vehicle towards

improving mathematics tead

1996). The knowledge of

effective teacher practices that relate (0 student attitudes towards mathematics and

, | UNIVERSITY of the o
achievement in matheme%ci: Sp%)bElf:lﬁ BfOl&n)‘i Pciz‘uld enable institutional
administrators to mount focussed stafi professional development programmes in
schools and colleges.

This study bears theoretical and practical importance for policy makers;
curriculum developers; teacher educators; mathematics teachers; UNEB, the national
examining body; school administrators; parents; the general public; and researchers.
Policy makers might formulate future policies for improvement of science,
mathematics and technology education in the country based on findings. Appropriate

decisions could be made for the future based on current situation on the ground that

the study revealed. The study might provide other researchers with the starting points
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to replicate the study at other levels of education. Researchers would be able to

extend, to improve and to consider other related variables to this study.

1.8 THESIS OUTLINE

This report includes six chapters and eight appendices. Chapter 1 provides the
background, the statement of the problem, the purpose, the objectives, the research
questions and hypotheses, the significance of the study and the thesis outline.

The second chapter reviews related literature to the study and gives the

conceptual framework of the study. The chapter discusses current research literature

on mathematics teaching and |cammmEetraracmae. i reviews issues that relate to
& M

e e B T E e S, B e e R TS W R R R
student attitudes towards mat W in students achievement in

mathematics; the relationsh || i ill“

mathematics; gender, attitugEs o raras—aRa—aeieven ey in mathematics; teaching
and learning mathematics; tdal Ber{ Wl BB Ipcnif & ehe future vision for school
mathematics and its teachin g“érl& ghg;(ﬁcgp%l ﬁaﬁ}egoh\ for the study.

The third chapter outlines the methodology for the study. It focuses on and

and achievement in

spells out the research setting, the research design, the motivation for the quantitative
and qualitative approaches used, and the sampling procedure. Furthermore, it
discusses and evaluates the pilot study, and provides recommendations for the main
study. The chapter also considers and discusses the instruments for the main study;
the reliability and validity in quantitative and qualitative research designs; the ethical

considerations and issues; the research procedure; and the data analysis.
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The fourth chapter reports the descriptive statistics and the quantitative
findings of the study from the Student Attitudes towards Mathematics Inventory
(SATMI) questionnaire and the Mathematics Problem Solving Test (MPST) by
school-type and by gender comparisons. In particular it presents the results on student
attitudes towards mathematics and achievement in mathematics problem solving.

The fifth chapter provides and discusses the qualitative findings of the study.
In particular it presents the nature of teacher instructional practices related to pursuing
excellence and enhancing students’ participation in the learning process.

The final chapter provides the discussion of the findings of the study that

m #is chapter also draws the

|I !l

The Appendices include more detailed instruments and questionnaires documents,

UNIVERSITY of the
data tables and procedural ll’{ or laéQT,(ig ﬁe n%chof)tg? study.

1.9 SUMMARY

answer the research questi

conclusions and spells out .- The chapter ends with

hat could extend this study.

recommendations for suggest il fugt h

This chapter pointed out that there is concern to improve the quality of
mathematics education worldwide. At the international level attempts to improve
student achievement in mathematics is ongoing through various reform initiatives.
Several studies have explored and shown teacher practices, student achievement and
attitudes towards mathematics to be linked. But there is lack of empirical data on

student attitudes towards mathematics and achievement in mathematics in Uganda.
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The system of education in Uganda consists of five educational levels, pre-
primary through to tertiary level. The System-Teacher-Student (SYTEST) model
shows the linkage between the intensions of the system, the role of the teacher and the
position of the students. Whereas the government has put in place a mechanism to
monitor teacher performance in their schools, through a lesson observation schedule,
the lack of empirical data and knowledge to guide the policy makers’ decisions and
inform teachers remains a problem to be addressed.

There are differences among schools in terms of their teachers and students

and both human and material resources, differences in the types of schools,

. . . m_ .
differences in their ownersHy = omie ity location and so on. These

differences could possibly ]e erfoml better than others in

form unsatisfactorily. The

unsatisfactory performance b\ some of the schools is of great concern to the policy

UNIVERSITY of the
makers, parents, teachers, su{e,otagminﬁuﬁcﬁ dlEi [{eﬁtgents themselves.

The research questions and the hypotheses focus on student attitudes and

the internal and public e\a

1

achievement in mathematics together with the nature of teachers’ practices in their
classrooms. The synopsis of the thesis provides the envisaged content of each of the
six chapters in the thesis. The next Chapter reviews the related literature to the study

and maps out the conceptual framework for the study.
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CHAPTER 2

REVIEW OF RELATED LITERATURE

2.1 INTRODUCTION

This Chapter reviews related literature on the relationships between student
attitudes towards mathematics and achievement in mathematics; student attitudes
towards mathematics; student achievement in mathematics; gender differences in
mathematics; what teachers say and do in classrooms and schools; teacher

instructional practices; and the conceptual framework for the study.

2.2 RELATIONSHIPS j O WARDS

Several studies have [gxamifed|the Hglatighshipg between student attitudes

towards mathematics and #ﬁma, 1997; Papanastasiou,

2000; Tocci & Engelhard, ngll\: Loﬁgfwguy\yv{hﬂ%’xed results. For example,
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achievement and academic performance are reported to depend on a complex and

dynamic interaction between cognitive, affective and motivational variables (Volet,
1997). Meanwhile, McLeod (1992) posited that neither attitudes nor achievement 1s
dependent on each other, but they interact with each other in a complex and
unpredictable way. In a study in the Dominican Republic Ma (1997) found that (1) a
mutual relationship existed between each attitudinal measure and mathematics
achievement, (2) the feeling of enjoyment directly affected mathematical
achievement but not the feeling of difficulty, (3) the feeling of experienced difficulty

acted through the feeling of enjoyment to affect mathematical achievement, and (4)
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the view of mathematics as essential was free of other attitudinal measures. Ma
(1997) recommended that mathematics, especially difficult mathematics content,
should be taught in an interesting and attractive manner so that students can enjoy it
without feeling that learning mathematics is difficult, even if students with high
mathematics achievement do not automatically enjoy mathematics.

Research studies have reported positive relationships between mathematics
achievement and the students’ attitudes toward mathematics (Maqsud & Khalique,
1991a, b; Papanastasiou, 2000). Using the Third International Mathematics and

Science Study (TIMSS) data involving.the United States, Japan and Cyprus

Papanastasiou (2000:27) c-i-;-gv-lul-;-?i:-l-'-va--'-:—-v"-l" do well in mathematics

"’ athematics), and those who

i 1 :-

correlation between attltude and achievement amons, secondary school students
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Mathematics anxiety is related to prior achievement in mathematics

generally have positive attitL

dies have found a moderate

have positive attitudes tend tc

(Magsud and Khalique, 199“{,

(Hembree, 1990; Ho et al., 2000). According to Hembree (1990) “Mathematics
anxiety is related to poor performance on mathematics achievement tests. It relates
inversely to positive attitudes toward mathematics and is bound directly to avoidance
of the subject (Hembree, 1990:33). When Ho et al. (2000) investigated the affective
and cognitive dimensions, the levels and the relationships between mathematics
anxiety and mathematics achievement among sixth grade students in China, Taiwan

and the United States, among other findings, they found that across the national
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samples of the three countries, the affective factor of mathematics anxiety was
significantly but negatively related to mathematics achievement.

In summary, the studies on the relationship between attitudes towards
mathematics and achievement in mathematics show mixed results. Some studies have
found a mutual relationship, other studies have found positive relationship and
moderate correlation and other studies conclude attitudes and achievement do not
depend on each other. There is however evidence that anxiety is significantly but

negatively related to achievement.

2.3  STUDENT ATTITUDESA+COVARRSN ATICS

e e B T E e S, B e e R TS W R R R
From one perspective tics could be viewed as an

indication of whether one li "ill | i"' out mathematics. Attitudes

consistently have been congicreatrBoraR—taetos =t uencing participation and
success in mathematics (N&AOW EVHEARIS [190%) of therde is a multidimensional
construct that is usually E&eﬁr &oTiE&NO\feﬂ%g& affective and cognitive

components (Ruffell, Mason, & Allen, 1998). It would not be right to assume that

attitudes towards mathematics come up exclusively from school experiences and
classroom activity.

In recent research affective variables have emerged as leading factors
affecting success and perseverance in mathematics and sciences subjects areas
(Singh, Granville & Dika, 2002). Furthermore, according to Singh et al. “attitudinal
variables such as self-concept, confidence in learning mathematics and science,

mathematics or science interest and motivation, and self efficacy have emerged as
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salient predictors of achievement in mathematics and science” (Singh, et al.,
2002:324), though several researchers have espoused that attitudes towards
mathematics stem from social forces and the learning environment.

Affective variables are equally as important as cognitive variables in their
impact on student learning outcomes (Tocci & Engelhard, 1991). Studies in student
attitudes towards mathematics indicate that the size of student attitudes seem to
decline as the grade level increases (Mitchell, Hawkins, Jakwerth, Stancavage, &
Dossey, 1999). Several studies have examined affective factors related to student

attitudes towards mathematics including_mathematics anxiety (Bessant, 1995;

Engelhard ]990 Fennema &=Shefmr—to7 e, 1990, Ho et al., 2000),

confidence, attribution of suc(E i¥an. White, Yuen. & Teper,

1997), motivation (Boekaerts rman, 1990; Meece, 2003;

Pierce & Kalkman, 2003; Pmmch 2003 f{ and changes in attltudes (Wilkins & Ma,
UNIVERSITY of the
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For example, Mitchelii, et al., (1999) reported the findings from National

2003).

Assessment of Educational Progress (NAEP), 1996 mathematics assessment, in
United States where student attitudes and beliefs about mathematics at grade 4, 8 and
12 levels were investigated. They noted that the majority of students gave favourable
responses to mathematics on statements like: “I like mathematics” but the percentage
of the responses diminished as the grade level increased. But, earlier Vanayan, et al.,
(1997) had surveyed 3™ and 5™ grade students’ attitudes towards mathematics in a

large urban school district in the United States and found that boys and girls were
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equally likely to indicate that they like mathematics in both grades. However, boys
were more likely than girls to report being good at mathematics.

One attitudinal variable that has caught researchers’ attention is mathematics
anxiety. Mathematics anxiety refers to feelings of “dread, nervousness, and associated
bodily symptoms related to doing mathematics” (Fennema & Sherman, 1976a:4).
Mathematics anxiety seems to derive from various sources. For example, Tobias
(1993) has argued that mathematics anxiety could originate from teaching methods
that are conventional and rule bound. However, sometimes researchers have viewed
mathematics anxiety as a subject specific indicator of test-anxiety (Hembree, 1990).

m .

Mathematics anxiety S eedeserbed-as A miitd imensional construct with
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ho have negative attitudes
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in mathematics and they are not motivated to learn mathematics. Students with
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negative attitudes would pr%aawsb;isﬁlrﬁdﬁbotg %)i 3% mathematics and they feel
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uncomfortable about mathematics and they do not find mathematics enjoyable and

cognitive and affective roots

tend to have high anxiety ab :
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stimulating. They probably do not get good grades in mathematics and do as little
work in mathematics as possible.

Another attitudinal variable that has been much investigated is motivation.
There is research evidence that students come to classrooms with different
motivational beliefs and some of them are intrinsically motivated while others are not
(Boekaerts, 2002; Pintrich, 2003). Boekaerts (2002) argued that usually students seem
to have formed favourable or unfavourable attitudes about a topic before they come to

class. But usually students are not motivated to learn in the face of failure and possess
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unfavourable motivational beliefs that impede learning. Meanwhile favourable
motivational beliefs promote learning (Pintrich, 2003). Although students’ lack of
motivation in mathematics continues to be a problem in many countries of the world,
motivation is, however, correlated with achievement and academic performance.

Ho et al. (2000) found that the affective and cognitive factors differed in their
association with mathematics achievement. The affective factor was significantly but
negatively related to mathematics achievement across the three national samples. The
interaction in the different countries (China, Taiwan and the United States) by gender

was found to be significant for both thg affective and cognitive dimensions of

i — —
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mathematics anxiety. The shown that students with

higher levels of anxiety tend fhthematics performance and

achievement (Hambree, 1990

Meanwhile, Papunas‘:lasiou (ZOOOi{criticallv looked ,at the results of the Third

UNIVERSITY of the
International Mathematics aeg, iflguie étﬂ)ﬁﬂ&d&}{][foﬁthe US, Japan and Cyprus

and pointed out that positive relationships were aiways noted between achievement in
mathematics and the students’ attitudes towards mathematics. Based on students’
perceptions about the value of mathematics they noted that, “students who do well in
mathematics generally have positive attitudes towards the subject, and those who
have positive attitudes tend to perform better” (Papanastasiou, 2000:27).

In summary, student attitudes towards mathematics have been linked to
student learning. Attitude is a multidimensional construct that involves intersecting
cognitive and affective dimensions. But generally attitudes may be positive, negative

or neutral. Usually students with positive attitudes towards mathematics demonstrate
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certain qualities such as intellectual curiosity, confidence, motivation and low
anxiety. But, students with negative attitudes demonstrate a dislike for mathematics.
Some of the affective dimensions include anxiety and motivation. Students usually
come to school with different motivational beliefs that are either favourable or
unfavourable to learning. Several approaches have been used for the study of attitudes

ranging from surveys to meta-analytic reviews.

24  STUDENT ACHIEVEMENT IN MATHEMATICS

One key concern of mathematics education is to produce citizens with the

capability to participate in usg

decisions in everyday situati@gns=SUch developmentuishally takes place in schools

through achievement “crealdd AN sdty prepare their young for

membership in society” (R gEs Y EANOS A #al). Research studies have

concentrated on studying ter\Q'sI;ytEeReia!sI)ytﬁﬁlﬁb K/et teachers’ roles that are
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related to student achnevunent exte yond the ¢ ssroom (Schoen, Cebulla, Finn,
& Fi, 2003). Schoen et al. (2003:248) contend that “what teachers do outside the class
in planning, in supporting students’ learning, and in making decisions about how to
use the curriculum materials are associated with student achievement but are not
directly observable in class.” At the same time the study of teachers’ work could be
drawn from such areas as teachers’ views and their descriptions of themselves, the
practices they perform in the classroom and in their school environment, the textual
materials such as the notes, schemes of work, textbooks and policy documents that

they use (Cooper, 1993) including how teachers organise their time.
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The way teachers organise their teaching and the amount of time teachers
spend on mathematics affects what students learn and the student achievement (Ding
& Lehrer, 2002; Hawkins, Stancavage & Dossey, 1998) and how that time was spent
in peer groups. For example, in a study of secondary school students in China, Ding
and Lehrer (2002) investigated whether and how peer groups affect students’
achievement. They found strong evidence that there is a link between peer
performance and student achievement and peer effects in China schools. Furthermore,
Ding and Lehrer (2002) also noted that all students benefited from three other things:
(1) having achieving schoolmates, and ing less variation in the quality of the

e
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eepgEeatponsgarraghelcrogeneous manner. These
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peers in their school, and (3

results led Ding and Lehrer ( SMT THducing the variation in peer

performance increases studen s have implications for the

teachers who group their Sﬁdﬁlf‘%ﬁ}s it;fa?in { lacing students of similar
! i) e
abilities in the same groupy orypy: iyt nts into groups based on
WESTERNTAP

some other criteria in their classrooms.

Meanwhile, Papanastasiou (2002) used a structural equation model to
investigate the mathematical achievement of eighth-grade students registered in the
years 1994-1995 in Cyprus. He looked at family background and academic
reinforcement from mothers, from peers and from self as exogenous constructs, and
the socio-economic status, the attitudes towards mathematics, the teaching, the school
climate and the beliefs related to success in mathematics as endogenous constructs.
The study showed that although attitudes, teaching, and beliefs had direct effect on

mathematics outcomes, they were not statistically significant.
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In sum, the actions that teachers embark upon in helping students to learn
depend on the resources and materials that are available to them and their own
characteristics such as teaching experience. At the same time the activities that
teachers carry out such as grouping of students depend on their perceptions, beliefs
and their knowledge of content and the students’ background and abilities. The way
teachers manage time dictates how much of the intended curriculum gets covered as it

is a measure of the opportunity that teachers avail to students to learn.

2.5 GENDER RELATED DIFFERENCES IN MATHEMATICS

Several previous stugtesare-mvcsigalea-genaargifferences in mathematics
—
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and studies on gender differegzs: ssscontinTome-comae e research literature though

differences in academic ach‘rmmm—md—atmtrdes—mwmﬁs mathematics come up
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with mixed results. For e\amp][} some stu ave ported that males outperform
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females in mathematics achievement (Campbell & Beaudry, 1998; Hedges & Nowell,

ender difference is a comp wever studies on gender
b

1995; Tate, 1997).

Several studies have investigated affective variables that may have
contributed to differences in achievement including anxiety (Frost, et al., 1994;
Norton & Rennie, 1998), confidence (Drzewiecki, & Westberg, 1997; Meyer, &
Koehler, 1990; Norton & Rennie, 1998), motivation (Boekaerts.2002; Meece, 2003;
Pintrich, 2003). In a cross sectional survey in which the Fennema-Sherman
Mathematics as a Male Domain Scale was used, Norton and Rennie (1998) examined

the attitudes of the students in single sex and co-educational secondary schools. The
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results indicated that (1) there were attitude differences between boys and girls, but
girls had a less stereotyped perception of mathematics as a male domain, and (2) there
were also differences in the school environment with the girls in the coeducational
schools being more stereotyped than the girls in the single sex schools. The results
indicated that the girls in the coeducational schools did perceive mathematics as a
male domain.

Hyde, Fennema and Lamon (1990) conducted a meta-analysis of 100 studies
to assess the conclusion that reviewers often present that males performed better on

mathematics tests than females did. Hyde et al., (1990) found that females
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Outperformed males by a s mEtr—An-etfect—<ize-d=l 00 was found in the hlgh
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general population. They.also found small gender differences in academic
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performance at the high “bﬁql[fgjf’ﬂ“ﬁ lﬁvets,l}{%%cz difference at the middle

school level. That means the gender differences do not appear until high school. They

school and d = .32 was foundy Yffoblem solving. The overall

effect size (d) wasd = .15 w aged on the samples of the
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also found that the magnitude of the gender differences has been reducing over the
years.

Some studies have shown that the males top the females in achievement. For
example, Hedges and Nowell (1995) studied gender differences in mathematics
achievement and found that in general, males outperformed females in mathematics at
the time of the study in high school level. In another study involving public school
students drawn from the Longitudinal Study of American Youth (LSAY), Campbell

and Beaudry (1998) found that high-achieving males scored higher in llth-grade
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mathematics than higher-achieving females. In a study of gender differences that
focused on seven selected countries Beller and Gafni (1996) found that the only
significant differences in mathematics performance were for students aged 9 and 13
years where boys outperformed girls. In addition, the gender effects were
substantially larger for science than for mathematics (SD = 0.16 and 0.26 for SDs on
the total score in favour of boys).

Earlier, Leder (1992) reviewed literature on gender and mathematics that also
covered studies of gender differences in mathematics achievement. She reported that

at the primary school level, few consisient gender differences in mathematics
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cognitive level of the qucstnons and the format of the test that students do and the age
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level at which the assessmeﬂ; ﬁcguxls. élﬁnﬁly o %97) reviewed quantitative

research literature on changes in mathematics achievement of various groups

achievement exist. But the

level males frequently dld on standards mathematics

achievement. Leder (1992) p es depend on the content,

according to race, class, gender, ethnicity, and language proficiency in the United
States over a period of 15 years. He found that there was improvement in
mathematics achievement in all demographic groups. But among other findings he
noted that although males tended to outperform females on standardised measures,
gender differences were minimal and generally not significant.

Other studies have reported no significant gender differences between males
and females (Alkhateeb, 2001; Bornholt, Goodnow, & Cooney, 1994; & Opyene-

Eluk, & Opolot-Okurut, 1995). For example, Alkhateeb (2001) found no significant
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overall differences in mathematics achievement between males and females in the
United Arab Emirates. Opyene-Eluk and Opolot-Okurut (1995) also found that
although boys’ achievement in mathematics is higher than that of girls in Uganda the
difference is not significant. Similarly, Bornholt, Goodnow and Cooney (1994) found
no significant difference between male and female high school students in
mathematics achievement.

Over the last few years there seems to be a change in the gender gap between
the performance of male and female students. For example, the National Centre for

Educational Statistics (Perkins, Kleiner, Rogy. & Brown, 2004) conducted the 2000-

transcript study to ‘Tl."i-;.'m.-"‘;“-r;‘:";:“-“n.‘ school curriculum and
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study particularly investigated !!.l . l
averages (GPA) that students got. and the educational achievement of the students. In
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earned more credits and higher GPAs. In particular, one thing that the study found,

00 in the United States. The

student course taking patterns

ents earned, the grade point

among other results, was that there was an increase in course credits earned, in each
core subject studied for both sexes, over that period. And in particular, female
graduates earned higher mean course credits (26.3), while the males earned smaller
mean course credits (26.0) in 2000 and the difference was significant. These course
credit means were up from 23.8 and 23.4 for females and males respectively in 1990.
A second thing that the study found out was that, there was a general increase
in the mean GPA of high school graduates from 1990 to 2000. In particular, the

female high school graduates obtained a higher overall mean GPA (3.05) in 2000,
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than the male high school graduates (2.83). A third finding was that there was a high
positive correlation between the mean GPA earned in mathematics scores of the 2000
high school graduates and the National Assessment of Educational Progress (NAEP)
mathematics assessment scores.

In sum, the review indicates that there are mixed results on gender differences
in mathematics achievement. In a few cases girls perceive mathematics as a male
domain and in other cases there are no significant gender differences. Earlier studies
had indicated males were scoring higher than females. Where there are gender

differences in achievement they appear to yelate to age and the level of the school and

sometimes on the type of ex ik aEeeHoRe-seaieat nder gap has continuously
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closed up and now, at least i il % are scoring higher grades

than males.

2.6  WHAT TEACHERIEM AWNBIBS IN AL af#ko OMS AND SCHOOLS
STERN CAPE

2.6.1 What do teachers do"};; ;11(31" classrooms and schools?

Every teacher desires to facilitate student learning, development positive
attitudes and good work habits among students and enable students to succeed with
high achievement. There are initiatives to improve student achievement in
mathematics (Grouws & Cebulla, 2000; NCTM, 2000). However, teachers vary in the
way they play their teaching role in the classrooms and schools. In the majority of
cases teachers conduct traditional, expository teacher centred lessons (Bodin &
Capponi, 1996) or teacher-centred (Cuban, 2001) teaching methods. Others have

used constructivist views of learning and teaching (Brooks, 1990; Jarworski, 1994a,
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b; Saxe, Gearhart & Seltzer, 1999; Sigurdson, 1992); some have espoused
cooperative learning (Ding & Lehrer, 2002; Grouws & Cebulla, 2000; Leikin &
Zaskavsky, 1997; Mulryan, 1992, 1994, 1995; Slavin, 1991; Webb & Mastergeorge,
2003); some have used engaged learning (Jarworski, 1994b; National Curriculum
Development Centre (NCDC), 2001).

In the process of teaching teachers establish a learning environment where
students enthusiastically and effectively engage and participate in learning tasks
through classroom teacher-student relationships and interaction (Brekelsmans,
Wubbels & Creton, 1990; Leikin & Za

avsky, 1997; Wubbels, 1993). Previous
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the learning material: (1) student. student interaction; 2) student-learning material
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interaction; (3) student-lcdﬂlmﬁ Smil.eﬁzkswie[&. A} aﬁtlon; (4) student-teacher

interaction; and (5) student-learning materiai-teacher interaction. The learning-

studies have shown that tea

when learning mathematics {jF ple, Leikin and Zaslavsky

(1997) pointed out five types i cen the student, teacher and

materials refer to anything that is used to enhance the teaching and learning process.
The teachers’ explanations of worked examples in the classroom promoted learning
(Renkel, 2002). Renkel found that the instructional explanations had an effect on
student learning.

Very often teachers adapt various teaching approaches in their classrooms. For
example, some teachers adhere to constructivist teaching practices (Brooks, 1990).
Brooks (1990) listed the practices that teachers who claimed to be constructivist in

Shoreham-Wading River School in the United States made part of their teaching
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repertoire that included: using cognitive terminology such as classify, analyse, predict
and so on when framing tasks; encouraging students to engage in dialogue;
encouraging student inquiry by asking thoughtful, open-ended questions and

encouraging students to ask questions of others.

2.6.2 What do mathematics teachers say they do in their classrooms and schools?
Several studies have reported narratives about how teachers go about their
work in classrooms and schools (Watson, 1994). For example, Watson (1994)

narrates how she conducts her teaching and her practice that starts off with free

engagement activities that ,--- Qg tel]mg and showing followed
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by discussion. Meanwhile, ostetl that few teachers use this

classic way Watson used to 1 ng. Such working could be

viewed as students in mgs --~--~~—-—-‘-~~~‘-~~----—---.-::; ‘mathematicians.” Being

mathematicians necessitates {hdWd MTaEMfa‘ﬁmﬁmth mathematical community.”
Jaworski defines ‘being n&\l%t@aﬁ BSN Mg }éy which mathematics is

actualised (contextualised) or brought to being (mathematisation); and a

‘mathematical community” as “a group of people (learners) committed to the sharing
and communication of their mathematical thinking” (Jaworski, 1994a: 224). The
students are actively engaged and involved. In the process the teacher plays the roles
of facilitator, moderator and so on. The backbone of the approach is that the task is
clearly described and the students are at liberty to either physically or mentally

engage or not engage in the activity and to think.
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The stories and findings that are told or reported from research often expose
the instructional strategies, the preparation and planning, the materials and resources,
the classroom organisation and the assessment and evaluations that are used. For
example, according to Pimm and Johnson-Wilder (1999), in conventional
mathematics classrooms teachers are expected to explain and the students are
expected to remember. Pimm and Johnston-Wilder argued that teaching means,
telling, asking and listening as a whole-class, or small group, or individually.
Teachers talk through exposition and explanations as two forms of telling (Cockcroft,
1982; Flanders, 1970). In a mathematics class the teacher-talk serves at least four

functions. First, giving instrifgnSnesmd—- atror—fertie=st | dents; second, providing
(1N | mmi

efficient transmission of info dent’s attention or making

observations of potential sig

s; and finally, encouraging

reflection on what has been covered and what could still be covered. Teachers and

UNIVERSITY of the
students therefore see each Q{R@Ersa,ioﬂtwe%a/\tlﬁgmrk together (Tryphon &

Voneche, 1996).

In short, teachers still use traditional expository teaching but there are signs of
a gradual move towards more constructivist ways of teaching. Teachers’ instructional
practices involve teachers’ knowledge, planning and preparation, teaching objectives
and so on. Teaching is a complex activity that involves several factors. Teachers’
conceptions and beliefs determine what they do. Effective teacher practices involve
the use of learner-centred teaching, the use of several instructional resources, and the
use of assessment to inform teaching, and having more teacher-student interaction.

Several ways of teaching such as standards based teaching, cooperative teaching
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among others, some of which have shown promise, have been proposed to try to

improve students’ learning of mathematics.

2.7 TEACHER INSTRUCTIONAL PRACTICES
2.7.1 Research on teacher instructional practice

Mathematics teaching is intended to facilitate the learning of mathematics in a
conducive-mathematics classroom environment. A mathematics classroom may be
envisaged as “an intersection of social and cultural groupings and creeds, driven by

political forces and societal demands, and striving to create mathematical discourse

pressure to teach students to pdss eadmindfiont b (1§ duct this complex activity.

henoreesmam, actors. One factor is the
teacher. Teacher practices arb DM EVEs I A %&&Irﬁm’mous with teaching style

(Tanner & Jones, 1999) and ¥he§E‘a§ E\&% IR Thckers® whio are those who

emphasise on requirements of activities; ‘rigid scaffolders’ who are those who love to

Teaching is a complg=ct=

maintain teacher centeredness and authority in the classroom; ‘dynamic scaffolders’
who are those who invite student opinion but remain in charge; and ‘reflective
scaffolders’ are those who play the role of moderators in the classroom while the
students are actively involved (student centred). In scaffolding students’ task
engagement teachers provide the students with the necessary assistance to facilitate
them to engage in productive learning activities (Brophy, 1999). In the present study

teacher practices are taken as the application of teacher judgements about
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mathematics, about its teaching and about the nature of students that incorporate an
appropriate mix of teachers’ knowledge of content, pedagogy within and outside the
classroom to facilitate students” learning of mathematics.

Tanner and Jones (1999:256) contend, “To be effective a teacher must
evaluate the given curriculum and then select or emphasise certain aspects of content,
or create materials that will be appropriate within a particular classroom situation.”
The choice of the content, the instructional approaches and materials are in the hands
of the teacher. At the same time, teachers’ expectations about what their students are

capable of achieving tend to rely on both what teachers attempt to obtain from their

Students and What the S[ud S eI

L C spestiom selves, especially if the
T

teacher establishes and monit s for the learning outcomes

of the students (Brophy, 1999)

According to Lou et at (1996: 473 comeroral; classrooms are notable for

UNIVERSITY of the
the number and diversity ot‘s{yis:[ss.lwif) Rcwpy(ch}in? ﬁauhers face students who

have a broad spectrum of needs, abilities, goais, and interests and who differ along
economic lines.” Such characteristics of the classroom environment and students
challenge teachers who may require adopting different classroom practices. Also,
teachers’ personal factors such as knowledge, beliefs, and attitudes are considered as
significant factors in determining not only how they teach but also how their students
learn.

Research studies have examined teacher classroom practices including
grouping practices (Henke et al., 1999), teachers’ use of resources and materials for

instruction (Haggarty & Pepin, 2002; Grouws & Cebulla, 2000), teachers assessment
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and evaluation of students practices (NCTM, 1995; Senk, Beckmann & Thompson,
1997); teachers use of technology (Huang & Waxman, 1996). For example, Henke et
al., (1999) reported that most of the teachers using reform related practices used
different grouping practices at least 86% or more times once in a week. The teachers
also used various interaction strategies. Three-quarters of the teachers used models
and manipulatives to demonstrate a concept and students used hands-on materials
about 80% of the time. Textbook activities were the common activities in the
classrooms and as homework. About two-fifths of the teachers reported collecting

and correcting homework to base discussion on (45%) or for lesson planning (42%).

As
Henke, et al., (1999) conc st fat—most—teachere-tead at least one-half of the
1] 1] [ NIN _NiN NI
S R I GRS e

practices recommended in theff #Tre also other factors in play

during the teaching and learni

I
r - |

According to Hagga.rty and Pepin (2002:572) when teachers play the role of

UNIVERSITY of the
mediation they “decide whi%,t%tgo%ktf)ﬁs&w gn ‘fi‘j lYyhere the textbook is to be
ad %

used; which sections of the book to use; the sequencing of the topics in the textbook;

the ways in which pupils engage with the text; the levels and type of teacher
intervention between pupil and text; and so on.” But, what takes place in the
classroom is often influenced, and in some cases determined by the decisions of the
education system on the aims, goals and objectives expressed in the curriculum
documents, materials and resources.

A substantial amount of research has also focused on studying teachers’ work
in schools and how their behaviour affects student learning. Several studies in the

study of teacher practices have investigated factors that include areas of instruction
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such as: (1) the roles that teachers and students play in learning activities; (2) the
materials and technology used in the classroom; (3) the kinds of tasks that students do
both in the classroom and at home; and (4) how teachers assess and evaluate student
learning (Henke, Chen & Goldman, 1999:iii); standards-based teaching (McCaffrey
et al., 2001; NCTM, 1991, 2000; Riordan & Noyce, 2001; Thompson & Kersaint,
2001; Schoen, et al., 2003); learner-centred teaching (Cuban, 2001; Evans, 2000;
McCombs, 2003a; Pierce & Kalkman, 2003).

From the findings of the National Assessment of Educational Education

Progress (NAEP), Hawkins et al., (1998) reported that the mathematics teachers who

— e
taught mathematics in Amerfgf=thootsyared-rexperance, academic background
T NTW NTH W0 NN NT

in the different schools. Howe»er the majority of the teachers reported getting the

_ _ _ UNIVERSITY of the
instructional materials that ‘%;eﬁ ge_idiéj [£O tt& ;{1 %) tﬁelr classes. Furthermore,

students have increased access to calculators to do their work. Despite these

and qualifications. Some of t ! §TTbe involved in professional

development either. In addm() eceived different emphasis

differences among teachers and in schools the teachers did their best to facilitate
student learning.

In the United States, the current vision for school mathematics is that
mathematics should be learnt with understanding (NCTM, 2000) through standards
based instruction. Standards-based instruction is advocated for and practiced in
several States in America such as Massachusetts State (Riordan & Noyce, 2001),
Florida State (Thompson & Kersaint, 2001). One principle discussed by the NCTM is

the teaching principle. The teaching principle states that “effective mathematics
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teaching requires understanding what students know and need to learn and then
challenging and supporting them to learn it well” (NCTM, 2000:16).

Standards-based instruction refers to the process of using Standards to guide
teaching. This type of teaching involves being clear about three things: the standards,
the benchmarks, and the indicators. (1) The standards are “descriptions of what
mathematics instruction should enable students to know and do” (NCTM, 2000:29)
and include: (a) Five content standards for Number and Operations, Algebra,
Geometry, Measurement, and Data Analysis and Probability and (b) Five Process

standards including Problem Solving, Reasoning and Proof, Communication,

Connections and Represen etttk e rire  statements of what a
1IN NI BIN NIN BIN NI
(o B e L i S WA

| Ay At 3] end(] | boint in time in his of her
schooling. (3) The indicators i| Iiill!i

demonstrates so as to satisfy the benchmarks NCTM, 2600). The NCTM advises
UNIVERSITY of the

teachers to apply a varict%,(ﬁ ge{lbxﬁfqﬁNaniij j{si;uﬁional strategies in their

instructional practices in the ciassrooms and schoois. The strategies to be applied

student should know and be

edge or skills that a student

should benefit all students irrespective of their type, ability and gender or race.
However, it is worth noting that classrooms in which the same standards-based
curriculum and teaching practices are used may be different.

The NCTM (1991) proposed curricular reform to be accompanied by five
major shifts in the nature of classroom instruction to which teachers:

1. View classrooms as mathematical communities rather than a collection of

individuals;
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2. Use logic and mathematical evidence to verify results rather than relying
on the teacher as the authority;

3. Emphasise mathematical reasoning rather than memorising procedures;

4. Focus on conjectures, inventing, and problem solving rather than
mathematical answer finding; and

5. Make connections among the ideas and applications of mathematics rather
than seeing them as isolated concepts and procedures.

Another approach to teaching that has received prominence in current

ager necessary for enhancing

assumption that an open T

students’ intrinsic motivation [§HearTi=HEe] IPewEd approach tries to promote

the students’ enjoyment of sd dependent development of

self-concept, career devcl ment, and mUlU,li.e talent c‘(perlences including a

INIVERSITY of the
democratic classroom contro{vlﬁgdi.alf ﬁﬁor&s AWndividual differences and

their unique learning styles are recognised. Furthermore, students are given
opportunity to interact with their peers, they are enabled to discover their strengths
and weaknesses and are facilitated to ascertain what match their needs and learning
styles (Evans, 2002; McCombs, 2003b; Meece, 2003). According to Meece, learner-
centred practices involve: (1) a movement towards a constructivist and authentic
approach to teaching; (2) a focus on conceptual understanding, problem solving and
reasoning; (3) an emphasis on student improvement and learning for its own sake; (4)
a collaborative learning and decision making process; and (5) a classroom

environment that honours and respects students’ voices. (Meece, 2003:113-114).
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In addition, McCombs (2003b) provided a list of characteristic ways that
teacher-centred teachers conduct themselves that include understanding not only that
learning is a life-long process but also that motivation to learn comes naturally when
the learning context is supportive; knowing that all students are learners who want to
learn, so as to make sense of the world around them; encouraging students to talk
about how they would meet their learning needs, satisfy their natural curiosity and
make sense of things.

Furthermore, research on instructional practices has revealed various factors

those affect teacher practices. For example, research in teaching and learning

mathematics over the last 't;-:l“l‘-ﬁI-lﬁh‘ﬁ;lI wihat teachers’ instructional

practices are significantly shyfeda Thompson, 1992); beliefs

(Groves & Doig, 1998: Leujg 1); knowledge (Ball, 1991;

Ernest, 1989; Fennema & Franke, 1992); culturei(Nickson, 1992); teacher

UNIVERSITY of the
expectations (Jussim, Smitl“, i«f@‘}"f éﬁ{?\lfn%pz\ if,)‘)é): and teacher efficacy,

especially teacher characteristics and workpiace antecedents (Ross, 1998). Jussim et

al., (1998:38) argue that “high teacher expectation can increase students’ achievement
and unduly low expectations can undermine students’ achievement.” Teacher
expectations satisfy the self-fulfilling prophecy. Self-fulfilling prophecy happen when
false beliefs lead to their own fulfilment.

Teachers’ conception of teaching is influenced by their views on the way
students learn and by the cultural expectations of the teachers (Evans, 2002).
According to Evans, teachers’ conceptions of students’ learning presumes that all

students learn in the same way and so teachers often should use the same teaching
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methods to convey knowledge to all students. But, other conceptions of learning put
emphasis on students’ engagements in activities that are thought to lead to real
understanding, meaningful learning of ideas or opportunities to construct their own
understanding of phenomena. These conceptions echo the view of student-
centeredness. Evans (2002) pointed out that a child-centred curriculum and the theory
of constructivism have fundamental propositions for teaching, for the role of the

teacher and for the design and conduct in the classroom.

2.7.2 Resources for mathematics instruction

to facilitate the teaching and [Earmmyg pro | hing resources range from

physical objects to computer § substantlal increase in the

use of technology (calculat ing of mathematics and

science. The mathematics WS ENBIRSIEY Igﬁdhmaterlals include printed
materials like textbooks. W Lfe‘lgn'tFFcE &Nula&)ré\ J% computers, hands-on

manipulatives, models and visual aids. Common experience has shown that several

teaching resources can be used to illustrate, clarify certain concepts; enhance the
demystification of abstract concepts to concrete terms and the application of materials
to practical mathematics.

Grouws and Cebulla (2000) have argued that “in general, research has shown
that the use of calculators change the content, methods, and skills requirements in
mathematics classrooms” (Grouws & Cebulla, 2000:30) as did Dion, et, al., (2001).

They further argued that attentive use of calculators in mathematics classes advances
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student achievement and attitudes towards mathematics, because the opportunity to
learn mathematics content that students experience directly impacts on their
achievement.

Mathematics teaching and learning can greatly be enhanced through the use of
teaching-learning materials and manipulatives. Teachers, for example, usually rely on
textbooks to organise lessons and structure the subject matter (Haggarty & Pepin,
2002; Ottevanger, Leliveld, & Clegg, 2003). There is much support that calculators
should be an integral part of the mathematics curriculum among mathematics

educators and calculators use in classrooms and schools are gradually becoming more

= Srmple—Hassarmanep cpin (2002) examined the
II.H-II-II-H-II

I!l d‘ ' "Ili

how mathematics teachers used the content in textbooks, the way that mathematics

UNIVERSITY of the
was made available to Icamers or the opportunities t{aft) lﬁ?rners were given to learn

VESTERN'C

mathematics, and how learners were able to access textbooks. Huang and Waxman

common (Dion et al., 2001)!

way teachers in lower secondf F used textbooks in France,

England and Germany. They ces in the three countries in

(1996) conducted a study that showed that technology was not widely used in

schools, even in a developed country like the United States.

2.7.3 Assessment and evaluation of student learning

Teaching and assessment are intertwined activities in classrooms (Cockcroft,
1982; NCTM, 1995, 2000). Assessment is therefore part and parcel of teachers’
recipe for teaching. Mathematics assessment involves the actions that teachers

conduct to evaluate student learning and possibly their own teaching. In most cases
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students’ work is judged through summative assessment. However, the NCTM stated
that “assessment is the process of gathering evidence about a student's knowledge of,
ability to use, and disposition toward, mathematics and of making inferences from
that evidence for a variety of purposes” (NCTM, 1995). Whereas assessments are
usually “geared to measuring and recording the pupil’s progress in relation to the
aims and objectives [of the curriculum]” DES (1987:45) those aims are not always
achieved in practice.

Assessment serves several purposes. For instance, according to the NCTM

“assessment should support the learning of jmportant mathematics and furnish useful

information to both the teaSES—Sug—ormrmr—t e TIoNT> (000:22). But, above all
(I8 NIN RIN BiN NIN NI

(o B e L i S WA
T ccisions (NCTM, 2000:23).

“assessment is a valuable too I T (g maTegpati
The shift is therefore towards H’u ! IIE . dents’ work that may help

| — |
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with the teaching process. The Department of Education and Science (1987:47) has

UNIVERSITY of the
argued that “it is essential ‘hi‘ﬁfﬁ”l‘ﬁﬁ‘ ﬂﬁld {,_eﬂﬁci,bﬁ?ad classroom approaches
t ad

to the teaching and learning of mathematics, and provide a positive stimulus to their

future development.” As such “assessment procedures should include a variety of
approaches” (DES, 1987:49).

Several research studies have investigated teachers’ assessment practices in
their classrooms. For example, Senk, Beckmann and Thompson (1997) conducted a
study in 19 mathematics classes in five high schools to document high school
mathematics teachers’ assessment practices and to understand teachers’ perspectives
as they assess their students’ performance and translate the results of their

assessments into grades. Senk et al. followed the 1995-NCTM assessment standards
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for school mathematics in the United States (NCTM, 1995). Their results showed that
most teachers use tests and quizzes to determine about 77% of students’ grades. The
test items used were usually of low-level cognitive demand. They also found that
some new recommended reform-based forms of assessment were being used in some
of the classes but not in others. They concluded that the teachers’ knowledge and
beliefs, the content and textbooks for the course combined to influence the

characteristics of the test items and assessment instruments that were used in

classrooms.
2.8 THE CONCEPTUA ,..—" -.\\\_‘ E STUDY

IIIII-II-II-N-"

i-
to contribute to student learse=

inputs, the school, the classr&diiN th¥'&adRsR Ik Xua¢nthend the outcomes (student
attitude and achievement). Mrt'ge§rr£rg\5rpthg‘1ﬁ>st[, fzg'ttor is conceptualised the

inputs. The inputs refer to variables that are associated with the curriculum, the

ore 21 cpnstructed by the researcher

I'l III- ors that are conceptualised

.::'_-- The factors include the

The conceptual frameyOrK SHOWH [T I

derived from the literature re

resources and materials. The resources constitute the supplementary instructional
materials that are supplied by the system and include the intended curriculum to help
in the teaching and learning of mathematics. The second factor is the school. The
features within the school include the school-type, the location and the environment
of the school, and the school culture. The school contributes to what the teacher is

able to and not able to do and could determine what may happen in the classroom.
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SCHOOL Attitudes
-Type -Anxiety
-Culture TEACHERS -Confidence
-Goals -Practices -Motivation
-Environment - Pedagogical knowledge

- Content knowledge

Inputs Social Context Outcomes

I

CLASSROOM

-Interaction STUDENTS Achievement
-Resources -Characteristics
-Environment -Participation

-Class organization

Figure 2.1: Relationships a Classroom, the Teacher

and Student Out Hthematics Teaching and

Learning Traje ;-.! v = ‘
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The third factor is‘{hE Slafsﬁ(ﬁ 'NThC ﬂafsrﬂom has its own social

environment but includes the resources, the organisation of the class and interactions.

The school, the teacher and the students shape the interactions in the classroom.

The fourth factor is the teacher in the social context. The teacher and the
students determine the social context of the classroom. Teachers and students operate
in a social context of the school and the classroom. In the classroom much student
learning and construction of knowledge occurs through social interactions with the
teacher and peers. What happens in the classroom depends on individual teacher’s

approach to teaching, because the approaches to teaching that are used are influenced
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by the teacher’s beliefs and conceptions (Thompson, 1992). The model depicts a
possible relationship between the student outcomes (attitudes and achievement) and
associated teacher practices. However, other confounding variables such as the social
teaching norms and the school and the classroom-teaching environment could affect
the relationship. Thus, student outcomes are explored in this study then followed by
an investigation of the nature of teacher practices.

The features also include teachers’ expectations from the students, the school
and the classroom. For instance, the way the teacher interprets the intended

curriculum for the benefit of his or her students is determined by the teacher’s

knowledge, and one’s repdgt Hr—teiyre=oibaches and expectations.
| N _RIN NIN NI
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Meanwhile the student-featuref s and their participation in

the teaching learning proce et includes the students’
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characteristics within the school and classroom; their engagement and participation in
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the learning activities. The W”E‘S‘"f Egﬁeﬁ that eigl-ter practices are shaped by
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teacher beliefs, conceptions and knowiedge of and about mathematics. Furthermore,

it suggests that students’ outcomes include attitudes towards and achievement in
mathematics and that there may be a two-way relationship between attitudes towards
mathematics and achievement in problem solving (Hembree, 1990; Ma, 1997).

The fifth dimension is the student outcomes. The outcome features serve as a
manifestation of the achieved curriculum. Students’ attitudes toward mathematics
show their affective outcome. The attitudes towards mathematics are manifested in
the levels of anxiety, confidence and motivation in relation to mathematics that the

student shows. These outcomes, attitudes and achievement feed back to the social
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context of the classroom where the teachers and students operate. The students’
achievement in mathematics problem solving indicates their cognitive outcome. For
instance, the students may develop good work habits and be interested in
mathematics, they are motivated to mathematics and they are not anxious about
mathematics. At the same time students could have high achievement in mathematics
to the pleasure of the parents, the teachers and the general public. One goal of this
study was to examine the relationship between attitudes towards mathematics and
achievement in mathematics problem solving.

In brief, the model provides a framework in which to address the following

research questions: (a) Wh mm ics do secondary school
(1N NIy RIN Nin WiN NI
S e 3 e s e

students have? (2) What i8 ievement in mathematics

problem solving? (3) Are the §tudes towards mathematics

and achievement in problem solving? (4) How do secondary teachers teach

UNIVERSITY of the
mathematics and are their ins{r\gcﬁigggf practices related to the student outcomes?

ERN CAPE

29 SUMMARY

This chapter reviewed the literature that informed this study which is related
to student attitudes towards mathematics, achievement in mathematics and teacher
practices. It was noted that attitudes towards mathematics influenced student
participation and success in mathematics. Students could develop or posses positive
or negative attitudes towards mathematics. Students who developed positive attitudes
tend to exhibit certain qualities like low anxiety, feel more confident and are more

motivated to do mathematics and often perform well in mathematics. Students who
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have negative attitudes towards mathematics tend not to do well in mathematics. It
looked at several studies that investigated student attitudes towards mathematics and
achievement with varied results. But, it noted that teachers played key roles in
students’ development of attitudes towards and achievement in mathematics.

Gender differences in mathematics attitudes towards mathematics and
achievement in mathematics problem solving have sometimes indicated small
differences in favour of males but that are not statistically significant. However, the
gender differences gap is closing.

There are currently several views about teaching and learning such as

constructivism, cooperative lparmne—and-—ensasea—tenrmmg among others that attract

= e

mathematics educators’ att

thought is about standards-based teachin g, learner-centred lgaching among others.
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These practices make use of several supplementf’r)l' instructional materials and
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resources. The new suggested teaching approaches come with new approaches to

nal practices within the

complex classroom environmg

t at#] ap| bd VriofHly. The dominant school of

assessing and evaluating students learning. In classrooms teachers interact with their
students in different ways. Certain interaction patterns promote student learning of
mathematics. Teachers with long teaching experience have ways of teaching that have
proved successful to promote student learning. The next chapter discusses the

research methodology of the study.



37

CHAPTER 3

METHODOLOGY

3.1 INTRODUCTION

This chapter outlines the methodology used for this study. It focuses on the
research design; the motivation for the quantitative and qualitative approaches; the
sampling procedure; the pilot study; the evaluation of the pilot study; the
recommendations for the main study; the instruments for the main study; reliability

and validity in quantitative research; reliability and validity in qualitative research;

BTN et Vg

ethical issues and consider re: and the data analysis
A
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procedures. T T O WO T
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T

As stated earlier in Sectrom T3 the purpose ot this study was to investigate

U N.IVERSIT};g[cl the

student attitudes toward and achievement in mat tics problem solving and the

WESTERN CAPE

nature of teacher practices in Ugandan secondary schools. The study sought to answer

3.1.1 Elaborating research

the following six questions:
L. Are there relationships between student attitudes towards mathematics and

achievement in mathematics problem solving?

2 Are there differences in student attitudes towards mathematics (a) by school-
type and (b) by gender?
3. Are there differences in student achievement in mathematics problem solving

(a) by school-type and (b) by gender?
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4, Are there interaction effects between school-type and gender on student

attitudes towards mathematics and achievement in mathematics problem

solving?
- What do mathematics teachers in HP- and LP-schools do in their classrooms?
6. What do mathematics teachers in HP- and LP-schools say about their

instructional practices and schools?

3.2 RESEARCH DESIGN
This study employed both quantitative and qualitative research methods. The

study combined a survey of studcaé-tirmmestomard athematics and achievement
d - m

in mathematics problem solw ns and interviews with the

iil approach allowed the

#ers held about their daily

teachers to investigate teac

researcher to try to ;-f:----: ......

actions and to dig deeper intd WNERIHRBEL Y of the
WESTERN CAPE

3.3 MOTIVATION FOR QUANTITATIVE AND QUALITATIVE
APPROACHES

It has been argued that the choice of quantitative or qualitative methods for
any study depends on the purpose of and research questions of the study. Quantitative
and qualitative or naturalistic field researches are research methods used in different
ways, but they complement each other in several ways (Guba & Lincoln, 1981). The
advantage of using both quantitative and qualitative methods is that they enhance the
gathering of rich data. However, quantitative and qualitative research methods have

rather unique distinguishing characteristics. For example, Miles and Hurberman
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(1994) listed recurring characteristics given below to illustrate naturalistic research.
The following four characteristics of naturalistic research were found related, suitable
and were adapted as the approach for this study, which strictly speaking is not
naturalistic.
According to Miles and Hurberman (1994: 5-7) in naturalistic research:
1. The researcher attempts to capture data on the perceptions of local actors "from the
inside", through a process of deep attentiveness, of empathetic understanding

(Verstehen), and of suspending or "bracketing" preconceptions about the topics

under discussion.

2. Reading through
. e e S e e R e e K e AR e e . . .
expressions that CITIT HaWC RV IET T O AETEPut that should be maintained in
(S e

account for, takefichon—and-otherwise-manage-Thor-ad
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4. Most analysis 15‘%9§ gl%\ﬁrg I\The q?{di’cig be assembled, sub-clustered,

broken into semiotic segments. ey can be organized to permit the researcher to

their original forn

3. Amaintask istoe

ly-to-day situations.

contrast, compare, analyze, and bestow patterns upon them.

At the same time, qualitative information collection methods include
observation and interviewing. In observation methods the researcher systematically
watches, listens to and records events, behaviours, phenomena of interest in the social
setting chosen for the study (Marshall & Rossman, 1995). One objective of this study
was to qualitatively investigate what teachers do in their mathematics classrooms. By
observing the actual behaviour of individuals in their natural setting one may gain a

much deeper and richer understanding of such behaviour (Strydom, 2001b). A
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suitable agenda for studying classrooms involves therefore observation and talking to
teachers to articulate the meanings of their actions through interviews. Observing
teachers teaching and talking to them were the approaches that were used in this
study.

Patton (1990) clearly articulated the circumstances under which interviews are
suitable saying:

We interview people to find out from them those things we cannot directly observe...we

cannot observe feelings, thoughts, and intentions. We cannot observe behaviours that took

place at some previous point in time. We cannot observe situations that preclude the presence

of an observer.

(Patton, 1990:196).

The considerations flziﬁ'seﬁ—bff—l’malitative or naturalistic
UNIVERSITY of the

approach to the study of classroom phenomena as was the case in this study. On the
WESTERN CAPE

other hand, quantitative techniques provide information to such questions as, ‘who?’,
‘what is?’, ‘when?’, and ‘where’? in numerical form. Although figures and numbers
provide quantitative information that is useful, they do not always provide adequate
explanations. In particular, figures and numbers do not provide answers to the
questions about ‘how?’, ‘what?’ and ‘why?’ certain things happen the way they do
(Neuman, 2000). In this study the collected questionnaire data and test results were
suitable for quantitative analysis.

Based on the usefulness of the qualitative methodology outlined above the

motivation to use the qualitative approach therefore derives from an urge to obtain an
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eyewitness account of what is going on in classrooms. At the same time the approach
availed an opportunity to ask what, why, and how questions about the actions teachers
take. It also enabled an investigation of the possible implications of such actions on
students’ learning and enjoyment of mathematics. At the same time, because of the
knowledge that student attitudes towards mathematics and achievement in
mathematics problem solving beg what is, when, where and who questions that are
suitable to be captured through quantitative methods, a quantitative approach was also

used in this part of the study.

3.4 SAMPLING PROC
et

mathematics teachers and th¢

mathematics students. Thegs w---»--u-----w--;:-;::- ucation (UCE) national

mathematics examinations esiMid $TERMIE 'IBYLbf fyears 1998 and 1999 were
obtained, with permission ke Iggxg Natibadh Ex!’ﬁinations Board (UNEB).
The year 2000 results were not yet available at the time of data collection. The
secondary schools in the country were ranked based on the mathematics average mark
of the candidates in each school over the two years. The national average marks for
the schools ranged from 2.4% to 57.4%. The schools were then divided into three
groups: (1) schools whose average fell in the bottom 27% of the range; (2) schools
whose average fell in the middle 46% of the range; and (3) schools whose average fell
in the top 27% of the range. The twenty-seven percent cut-off value was chosen

because it “provide[d] the best compromise between two desirable but inconsistent



62

aims: (1) to make the extreme groups as large as possible and (2) to make the extreme
groups as different as possible” (Ebel, 1979:260). The schools in the bottom 27%-
group were categorised as low-performing (LP) and the schools in the top 27%-group
were categorised as high-performing (HP). The schools that were identified as either
HP- or LP-school were located and requested to participate in the study. Schools that
were geographically located in three districts of central Uganda were eventually used

for the study.

3.4.1 Sample and participants

This section gives the ..a- "eachers’, and the students’
A

samples.

Schools

e
E

Ten secondary schools that met the selection criteria stated above were

UNIVERSITY of the
selected for the quantitatiww;aﬁ bOfl'ﬂE ﬁuqu if‘ Il{lig\i_s The secondary schools

identified as high performing or low performing in the three districts were given a

code number. Five HP-schools and five LP-schools were then randomly selected from
the code numbers. However, one LP-school could not be located so only four LP-
schools were used. Therefore, a total of nine schools were used for the study. The
schools that were selected had different characteristics. For example, the HP-schools
were one boarding girls-only school, one boarding boys-only school, one mixed
boarding school, and tw;> mixed day schools. While the LP-schools were three mixed
day and boarding schools and one mixed day school. In the qualitative part of the

study four schools from the nine used (two HP-schools and two LP-schools), were
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randomly selected and used. The selected HP-schools were given pseudonyms as HP1
and HP2. The LP-schools were also given pseudonyms as LP1 and LP2. The
pseudonyms were used to conceal identity of the institutions and the participants to
conform to the ethical issues and considerations of the research process as discussed

further in section 3.11.

Teachers
A small purposeful and theoretical (Merriam, 1998; Patton, 1990) sample of

four teachers (two from HP-schools and two from LP-schools) was selected for the

the purpose of this study, the f bhCh ik dtresponding pseudonyms T1

and T2 in the HP-schools, ahe—=—naa—td—ta—she—t P=sehols. The selection of the
teachers was based on that: {[)[Wd ¥abhR %dsk Yrcmfsﬂﬂnal and qualified to teach
mathematics; (2) the teache“{]gfl %er}ﬁ%egéth&hing experience; (3) the

teacher taught the S3 student sample class in the school; and (4) the teacher was

willing to participate in the study.

Teacher T1 was a BSc. Ed graduate teacher with mathematics as a major
subject. He taught mathematics to S.2 and S.3 classes, as well as Physics to O-level
classes. T1 taught at HP1 and he had six years teaching experience. Teacher T2 was
also a BSc. Ed graduate teacher with mathematics as a major subject. He taught
mathematics to S.2 and S.3 classes, as well as Physics to O-level classes. T2 taught at

HP2 and he too had six years teaching experience. Teacher T3 was a B. Ed graduate
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teacher. He first trained as a grade V teacher at a National Teachers’ College and later
enrolled at a university and qualified as a university graduate teacher with
mathematics as one teaching subject. He taught mathematics to S1, S3 and S4 classes.
T3 taught at LP1 and he was the head of the Mathematics department at LP1 and he
had sixteen years teaching experience. Teacher T4 was a B. Ed graduate teacher. He
initially qualified at a National Teachers’ College as a grade V teacher and later as a
university graduate teacher with mathematics as one of his teaching subject. He
taught mathematics to S.3 and S.4 classes, as well as Physical Education to lower
classes. T4 taught at LP2 and he was the head of the mathematics department at LP2.

He had seventeen years teac

Students

E

In each school up to 40 students from one senior three (S.3 or grade 9) class,

UNIVERSITY of the
(not the whole class), were rgndomly. ted, from.the lists to participate in the
WS TERNEK P

study. A total of 279 students compieted the Student Attitude toward Mathematics

Inventory (SATMI) questionnaire. Of these 254 students sat the Mathematics
Problem Solving Test (MPST), which indicated a return rate of over 90%. The data

for the 254 students were analysed for the main study.
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3.5 PILOT STUDY
3.5.1 Purpose and sample
Purpose

A pilot study which refers to “a small study conducted prior to a larger piece
of research to determine whether the methodology, sampling, instruments and
analysis are adequate and appropriate” (Bless & Higson-Smith, 2000:155) was
conducted in the first term of the 2001-school-year for the following reasons: (1) to

determine the clarity of the questions and the instructions of the research instruments;

(2) to try the instruments’ administatbrfrecaguics; (3) to test if the instrument
el

could be used; test the workab Ltv aftoo racearcl, dacion

corrective measures before ...__..,...._.....-._.=-._:

reliability of the instruments|W N EWE RS iIn'FrMim\ﬁ ftheir quality and sensitivity;
and determining the time perw Ee&lag R mm}ﬁ;étge%struments; and (5) to test

the research hypotheses and answer the research questions of the study using a

a field setting; and isolate

design problems and weaknsg blems or apply necessary

cct data to establish the

smaller but identical sample to the sample to be used in the main study. The use of a
similar sample conforms to Bell’s (1996) recommendation that a pilot study ought to
be conducted on a group that is similar to the one that will form the population of a

main study.
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Sampling
The sampling procedure for the pilot study was the same as the one described
earlier in section 3.4 for the main study. A small and identical sample to the main

study sample was used for the pilot study.

Participants
The schools

A purposive sample of four schools, two HP- and two LP-schools from a
district in eastern Uganda was selected for the pilot study. The schools generally had
students of low-medium soc 7 - ols were both single sex
(one for boys and the other | 71 he LP-schools were both

mixed-sex day schools. One schidol [yas Had bbth HP-schools were urban. The

1

p——

E

other LP-school was rural. g

UNIVERSITY of the
The teachers WESTERN CAP E

Seven mathematics teachers were requested to participate in the study (two
teachers from each participating school, except in one LP-school where there was
only one mathematics teacher). The teachers willingly accepted to participate in the
study. There were six male teachers and one female teacher. The teachers’ teaching
experience ranged from two to 18 years. Only one male and one female teacher (one
from HP-school and the other from an LP-school) were randomly selected for the

qualitative part of the study.
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Students

A random sample of ten S3 students from each participating school was
selected for the pilot study. A total of 40 students participated in the study. There
were 24 males and 16 female students aged between 12 and 21 years with a mean age

of 16.1 years.

3.5.2 Instruments, procedure and analysis
Instruments

The data were collected using five jnstruments: a Student Attitude toward

Mathematics Inventory (SA'W = Stimgres—tomeny solving Test (MPST); a
[IN Ninm NIN NI NIN Wi
S o O T o e s e 6|

Lesson Observation ProtocolT[F Aelfics Inventory (TPI) and a

Teacher Interview Guide (TIG

Procedure UNIVERSITY of the

The procedure of adrr}i%!ﬁ;h;ll-] gf%%m‘e%{} gr}'ghe pilot study was similar
to that of the main study as detailed out later in section 3.10. Similarly the ethical
considerations taken were similar to those of the main study detailed out in section

3.9.

Analysis of the pilot data

The analysis of the pilot data followed the same procedures using descriptive
statistics, two-tailed t-test, univariate ANOVA, and Pearson correlation analysis
similar to the analysis of the main study described later in section 3.11 for the

SATMI, MPST, LOP, TIG instruments. However, the Statistical Package for Social
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Sciences (SPSS) Version 10.0 for Windows (SPSS Inc., Chicago, IL, U.S.A.) was

used at this stage.

The teacher practices inventory

The open-ended question in the TPI was qualitatively analysed. The data was
coded, categorised and themes identified as the teacher’s practice. The analysis of the
teacher styles was attempted statistically using SPSS Version 10.0 for Windows but it

proved difficult to categorise and analyse and was left out of further analysis and use.

3.5.3 Evaluation of the pilot study

The pilot study pro -;-;—l'-—'-l-'-—irluﬁ"l""-a-;rg-'.-lv ce in the field for the

main study seeing the MPSI ?roblems before theYare administered thus avoiding a

UNIVERSITY of the

possible leakage of the questhE STERN CAPE
The original Student Attitudes towards Mathematics Inventory (SATMI)

)
U

1
districts so minimise the cha ‘! S

researcher. The pilot was co wa\ from the main study

] possibly participate in the

contained five sections. These scales were made up of items modified from the
Mathematics Attitude Inventory (MAI) (Welch, 1972) and the Fennema-Sherman
Mathematics Attitudes Scales (Fennema & Sherman, 1976a, b). The students were
asked to express the extent of their agreement with the given statements on a four
point Likert scale. Each section had some open ended questions and relevant related
probe questions. For example, section A was on personal information and had five
items related to the student gender, age, mathematics grade obtained at the Primary

Leaving Examination (PLE) and the parents’ highest educational level. Section B was
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on student attitudes towards mathematics which had 21 items (seven items on
anxiety, eight items on confidence and six items on motivation). For this part of the
questionnaire a four point Likert scale ranging from 1 = Strongly Disagree to 4 =
Strongly Agree was used. An example of an open ended question in this section was:
(1) Do you feel anxious about mathematics? The response required a Yes/No answer.
It was then followed by the questions (a) If yes, Why?... (b) If No, then answer the
following questions... (The questions that followed were related to anxiety); (2) Do
you feel confident about your mathematics? Yes/No (a) If Yes, answer questions...

that followed on confidence in mathematics. (b) If No, Why not?....

Section C was on Cd§ v sment Survey (CLES) and

T XTH NTK NIN RIN KT
S e e s e
had 18 items. The items asked : hinion about aspects of the

mathematics classroom they

A four point Likert scale

ranging from 1 = Almost Never to 4 = Almost Always was used. Section D was a

UNIVERSITY of the
Questionnaire on Teacher Ilwteracgi011§li(§ l&and had I8 items. The instrument asked
WES N CAPE

the students to express their opinion about the behaviour of the teacher. A four point
Likert scale ranging from 1 = Never to 4 = Always was used. An example of the
related open question was: Does your teacher assist you with your work? Yes/No, (a)
If Yes, answer questions...that follow. (b) If not, Why not?...

Section E was on Classroom Environment Instrument (CEI) and had 30 items.
The questionnaire contained statements about practices that could take place in class.
The students were asked to respond how often each practice took place in the
classroom. A four point Likert scale ranging from 1 = Almost Never to 4 = Almost

Always was used. A typical open-ended question was: Do students in your class
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cooperate with one another? Yes/No. (a) If Yes, answer questions that follow related
to the item... (b) If No, Why not?...

The original Mathematics Problem Solving Test (MPST) had four questions
selected from a pool of eight questions. The questions included were from the content
expected to have been covered by the students at the S3 level. The MPST instrument
contained four open-ended problems. Basically open-ended problems were tasks that
met the following criteria: (1) the content was readily identifiable by the student; (2)
the questions were non-routine, that is, not of the type of problems found in

conventional textbooks or class-work exercises, and (3) the students had been

PSS eSS S a O =t OISO
||-"-||-"-"-"

initial pool of eight problems that met criteria, similar to thc criteria used by Stillman

UNIVERSITY of the
WESTERN CAPE

The problems required students to apply prior mathematical knowledge to the

exposed to the concepts and on (Stillman & Galbraith,

1998). The instrument was m st performance on ability to

by the researcher from an

solve mathematics problems. i )

and Galbraith (1998).

new problem situations. The students spent between 20 and 90 minutes to complete
the test. One of the problems stemmed from and was based on the investigation “the
handshake problem” (NCTM, 1989). An example of a problem in the MPST as used

in the pilot study was:
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Problem. Anthony, a senior three student, is the school sports prefect who has to plan a football
tournament involving ten schoolhouse teams. The prefect is not quite sure of how to find the total
number of games to be played, if each house-team plays each other house-team once. Please help the

prefect to find the total number of games to be played and how you worked it out.

The full text of the MPST test is given in Appendix Bl together with its marking
guide in Appendix B2.

The Lesson Observation Protocol (LOP) was an open procedure used to

record the events in the classroom. Its cture consisted of the lesson timing,
development, teacher and s avarn omments. The LOP was
meant to capture what transpir i f classroom as witnessed by
the observers. The LOP was gampldted ldurifjg ldddon |pbservation and the general

r - |

comments section completed during and immediately after the observation. The

UNIVERSITY of the
lesson observation was fol{%y\ﬁdsbr éﬁﬁ—&faﬁejirﬁgrﬁiews with each teacher

observed.

3.5.4 Recommendations for the main study
Following from the pilot study it became clear that some corrective measures
were necessary to improve the quality of the instruments and the study. The following

adjustments were then found necessary:

1. The SATMI instrument was to be re-worked and rewritten with shorter and

clearer instructions. Its response format was to be changed from a 4-point
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Likert scale a format adapted from the Mathematics Attitudes Inventory
(Welch, 1972) to a 5-point Likert scale so as to conform to the original
Fennema-Sherman response format. The qualifiers for the responses used
Strongly Disagree (SD); Disagree (D); Undecided (U); Agree (A); and
Strongly Agree (SA) instead of the numbering system. The SATMI
instrument was to be finally a modification of the Fennema-Sherman
Mathematics Attitudinal Scales only. The instrument was to be improved on
the timing, instructions and wording of some of the items. The item on parent

highest education level was to beuleft out. The student age was to be

categorised asl4, 15, 'ﬁﬁjl';“;r;-;m open number box for the

u , I-.. I
uu I! o ! !

Motivation in MdthelfjtﬁsI ,Efwﬁ Ii gli ,_Y‘a?to hﬁ;/f |2 items, six positively
) >
worded and six neoatwelE goﬁﬁ.ﬁlﬁllﬁwweach subscale were to be

mixed throughout the questionnaire cyclically, but alternately between

student to fill his or hefB TN TMI were to be reduced to

[.earn Mathematics, and

three: Mathematics )

positive and negative items. The CLES, QTI and CEI sections of the
instrument were all to be dropped in the final version of SATMI because the
instrument was too long and some of the questions were not focusing on
student attitudes. The analysis of the quantitative data was to be done using
two-tailed t-tests, ANOVA and Pearson analysis in the main study. The use of
Pearson coefficients was recommended for the analysis of quantitative data.

Problems one and two on MPST were to be re-written to reduce word density

and provide shorter sentences. One problem on geometry (Problem 4) in the
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MPST instrument was to be replaced because it proved too difficult for the
students. Students performed poorly in this problem with more than half of
them scoring zero. The duration of the MPST test was to be reduced to one
hour from time unlimited. The maximum marks for each problem on MPST
were to be distributed to 5 from the original 10 marks. The marking was to be
based on the criteria looked for in each problem as: no attempt, inadequate,
satisfactory or outstanding solution as in Appendix B2.

The structure of the LOP was retained for the main study. The sections were

found appropriate to capture what the teachers were doing in their classrooms.

The analysis of the L :‘.'_’:n_m-m..-.-...-.-.-...-..-..mm thematic analysis and quasi
(I8 NIN BIN WIS NIN NI
i da s o et s e

grounded theory. The 5 proved a lengthy tedious

process but were reco : ‘ ted Hoon after the recording was

I

completed. The qualitative data were to be analysed using a quasi-grounded

UNIVERSITY of the
theory approach froni Na Ersdelﬁ xif(hcwg({;cﬁ ltgeﬁ during the pilot study to

the establishment of categories emerging from the data.

The questions on the TIG were reduced to 17 semi-structured questions that
covered general and classroom aspects including general information; the
mathematics students; the lesson that was taught; the general teaching of
mathematics; and the teacher’s self-evaluation of the lesson taught. The
analysis of the interview data was to be approached through an interpretive
grounded theory approach. The language used was appropriately adjusted and
effort was made to develop a conversational approach and to critically listen

to what the interviewees were saying. That means asking good questions and
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convincing people to answer them. More sensitivity was to be paid to non-
verbal reactions and expressions.

5. The teacher practices categories of expository and constructivist teaching in
the Teacher Practices Inventory that had been suggested proved difficult to
analyse. The section on the categorisation was therefore to be withdrawn from
the main study. The teachers only completed the open question on description

of the flow of classroom events in a typical lesson in their teaching.

3.6  INSTRUMENTS FOR THE MAIN STUDY

3.6.1 Students attitudes toward pa
-"'..':’A‘.a\\
The final SATMI instr W s A and B. Section A was

on background information. T |i||i| IIFI'I odified from the Fennema-

Sherman Attitudinal Scales grs=tasie——=—rive pig of a brief description of

—_—

the scales and two typical iteh}ser&’cEQaﬁ]oTe‘ﬁq;ﬁWﬂy and the other negatively
worded from the questlonndlpev STERN CAPE

The SATMI inventory had a total of 36 items on student attitudes towards
mathematics. It was intended to obtain measures of perceived student attitude toward
mathematics. The scoring direction for the negatively worded items was reversed.
The items were coded so that higher scores were related to less anxiety, higher
confidence and higher motivation. The minimum and maximum possible scores on

the instrument were 60 and 180 respectively.



75

Table 3.1: Description of Scales and Sample Items for the Student Attitude
toward Mathematics Inventory (SATMI)

Scale name Description Sample items
Anxiety Feelings of anxiety Mathematics doesn’t scare me at all (+)
A mathematics test would scare me (-)
Confidence Confidence in one’s ability | I am sure that I can learn mathematics (+)
I am not good at mathematics (-)
Motivation Feeling competent I like mathematics puzzles (+)
Mathematics puzzles are boring (-)

Legend: (+) Positively worded items

Disagree, Disagr

(-) Negatively worded item!

3.6.2 Mathematics problem solving tes

UNIV

Disagree, Disagree] {indg

ded

and 5 for the responses Strongly
Agree.
and 1 for the responses Strongly

greg] hnd [§rongky Agree.

E

ERSITY of the

The questions 1, 2 ec‘d@b\»frrl ﬁamed(b}&l pP§e simplified in language

density. For example, the MPST probiem illustrated in section 3.5 originally read:

Paulo a senior three student is the School Sports Prefect and he has to plan a football
tournament involving ten schoolhouse teams. He is not quite sure of how to find the total
number of games to be played, if each house-team plays each other house-team once. The top
eight teams enter the quarter finals to progress on a knockout basis, to determine the winning

team. Please find for him the total number of games to be played and how you worked it out”.

Two of the problems in the MPST were modified as will be described in the

subsection on the content validity in section 3.7. In the final form, to be more gender
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sensitive, the name was changed to Anthony, a name both males and females can
have in Uganda and a netball tournament was included with the football tournament.

Question 4 on Geometry was:

A rectangular picture 1.2 m wide is centred on a wall that is 5m wide. What is the distance, in

metres, from an edge of the wall to the nearer edge of the picture?

As mentioned earlier, this problem was poorly done by all students and was
thought either too hard for the level of students or students had poor knowledge of

geometrical concepts. This problem was replaged by the problem:

There are fewer than six-dgze lliﬁmm ounted two by two there will be

“ hr
l i!

one left over. If they are co op none left over. And if they are

counted four, five, or six at & left over. How many eggs are in

the basket?” o

UNIVERSITY of the
3.6.3 Lesson Observation WE‘S’T ERN CAPE

The LOP instrument was retained in its original form. It was found suitable to

capture the events in the classroom. The full text of the LOP is given in Appendix C.

The lessons observed were also audio taped, transcribed and summarised into
Flanders’ Interaction Analysis Categories (FIAC). The FIAC method had a number of
weaknesses though because people who are being observed could change their
behaviour. They could become uneasy or stop some activities altogether. In such

cases observation could introduce biases as people became aware of being observed
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(Bless & Higson-Smith, 2000). However, the Flanders interaction analysis was

adapted.

Flanders interaction analysis system

In the Flanders (1970) interaction analysis system, the analysis categories are
outlined in Figure 3.1. The classroom interaction activities were divided into three
major components: (1) The teacher-talk; (2) the pupil-talk; and (3) the silence or
confusion. The teacher-talk and the pupil talk were further divided into response and
initiation categories. The teacher-talk included categories one to seven which entailed

accepting feeling, praising ofercews io-amaging pupils’ ideas, asking
i ‘ | BN NI

questions, lecturing, giving difg cis ustifying authority. These

categories were further subdivide ; ' dategories one to three: that

captured: accepts feeling, praises or encourages, and accepts or uses ideas of pupils.

UNIVERSITY of the
The teacher-initiation categories_ five to seven, which iﬁvolved lecturing, giving

WESTERN CAP

directions and criticising or justifying authority.

Category four (asking questions) was not allocated to any of those categories.
The student-talk included categories eight and nine: pupil-talk response and pupil-talk
initiation. These categories were further separated to into student-response category
eight and student-initiation category nine. Category 10 stood alone as silence or

confusion.
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FLANDERS' INTERACTION ANALYSIS CATEGORIES* (FIAC)

1 Accepts feeling. Accepts and clarifies an attitude or the feeling tone of
a pupil in a non-threatening manner. Feelings may be positive or negative.
Predicting and recalling feelings are included.

2 Praises or encourages. Praises or encourages pupil action or behaviour.
Response  Jokes that release tension, but not at the expense of another individual;
nodding head or saying 'Um hm?' or 'go on' are included.

3 Accepts or uses ideas of pupils. Clarifying, building, or developing ideas
suggested by a pupil. Teacher extensions of pupil ideas are included but as
the teacher brings more of his own ideas into play, shift to category five.

Teacher 4 Asks questions. Asking a question about content or procedure, based on
Talk teacher ideas, with the intent that a pupil will answer.

about content or procedures;
expressi explanation, or citing an

authority

, or orders to which a pupil is
Initiation  expected t¢

7 Criti e or TS rAs : 1ts intended to change pupil
behaviour from non-acceptable to acceptable pattern; bawling someone
out; stathf b} Yhd dched T‘E"ﬂf hee he is doing; extreme self-

reference.

AT OCTEDRAL £ ADL
WL L EININY AT L

8 Pupil-talk — response. Talk by pupils in response to teacher. Teacher
Response initiates the contact or solicits pupil statement or structures the situation.
Freedom to express own ideas is limited.

Pupil
Talk 9 Pupil-talk — initiation. Talk by pupils, which they initiate. Expressing
Initiation O™ ideas; initiating a new topic; freedom to develop opinions and a line
of thought, like asking thoughtful questions; going beyond the existing
structure.
Silsiics 10 Silence or confusion. Pauses, short periods of silence and periods of

confusion in which communication cannot be understood by the observer.

Figure 3.1: Flanders' Interaction Analysis Categories* (FIAC).

* There is no scale implied by these numbers. Each number is classificatory; it designates a particular
kind of communication event. To write these numbers down during observation is to enumerate, not

to judge a position on a scale. (Source: Flanders, 1970:34)
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3.6.4 Teacher Interview Guide

The Teacher Interview Guide (TIG) was a semi-structured guide. It contained
17 key questions, which were explored with each teacher interviewee. There were
also supplementary sub-questions within each question, which were used as prompts.
Some of the questions were more open-ended than others. The TIG was divided into
five sections on: general information; the nature of the mathematics students; the
discussion of the lesson taught; mathematics teaching in general; and personal
information. Within each section the issues discussed or focussed on the views on the
school setup, the views of st 7 whing and the views on the

lesson taught as summarised i

E

Views of schqot wtpx7 T 1 f/i .v"!qf students

- The curricum T‘ ERSITYyp - ﬁl‘z@racteristics

-Establishmeghr 1+ ¢ . ? judes

-Managemem\' ESTERN C ‘ik- erformance
Demographics

Views of lesson teaching Views fJf lesson taught

-Preparation & planning - Identified features

- Resources used -Self-evaluation

- Instructional strategies

-Organization

Figure 3.2: Themes Covered in the Teacher Interview Guide.

The detailed semi-structured TIG guide is given in Appendix D. This kind of

interview guide was preferred to ensure fair uniformity of information generated with
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the exception of the issues on the “lesson taught” which varied from teacher to
teacher.

Since the interview information gathering exercise followed after the
observations, interviews were deemed most appropriate to obtain data to be treated as
experiences or “actively constructed ‘narratives’-involving activities” (Silverman,
2001:113). The choice of the interview approach for this study was guided by
considerations that “interviews as a principal method of gathering information can be
used to suggest hypotheses and as a means of following-up some interesting and

unexpected behaviour from observations” (Silverman, 2001:113).

The TIG was design@@tS=atiow—the—tencheromexb ain some of the actions
(I8 NIN BIN NIN NIN NI
T

%iced as an inconsistency or

striking/unusual action. It has N SWET'S some of the issues raised

UNIVERSITY of the
37  RELIABILITY ANDWES DI HAN fad¥ A TIVE RESEARCH

This section briefly considers reliability and validity as it relates to

during the lesson.

quantitative research. It covers issues of reliability, validity: content validity,

statistical validity and external validity.

3.7.1 Reliability

According to Carmines and Zeller (1979:11) reliability refers to the “extent to
which any measuring procedure yields the same results on repeated trials.” Reliability
is a measure of how consistent the same method of data generation produces the same

results. In this study, the item reliability estimate for SATMI were established using
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Cronbach alpha coefficient (ct) as a measure of internal consistency, because the

items were scored on a Likert scale format.

3.7.2 Validity

Several authors have defined the concept of validity (Carmines & Zeller,
1979; Mason, 1996). Carmines and Zeller (1979:17) defined validity as the “extent to
which any measuring instrument measures what it is supposed to measure, while
Mason (1996) referred to it as “judgements about whether you are ‘measuring’, or
explaining what you claim to be measuring or explaining...[that requires the
researcher’s] conceptual and ont : 1996:146). Even though the
definition of validity given b B “(1974) and Mason (1996) differ

semantically, they are similag|in mganjile. Both|havd|the intent of fulfilling the

researcher’s goal. The Car and r {1873y o ion will be applied when

o o

considering the quantitativclj}]NMtElemMﬂf theeMason (1996) definition
will be useful for the interpre}a\ri(ﬁ §frg1£q§l;t\;ti\g‘d}t§, oqglthis study.

Content validity or face validity

Meanwhile, content validity is based on the adequacy with which the items in
an instrument measure the attributes of the study (Nunnally, 1978). The content
validity of the MPST instrument was ensured through constructive criticism from
graduate student colleagues in the Graduate Studies in Science, Mathematics and
Technology Education (GRASSMATE) programme. The items were revised and

improved upon according to advice and suggestions colleagues made. Further, the set
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of items were given to three experienced mathematics and science educators, with
expertise in questionnaire construction and test development to check on the
suitability of the questions and the language used. The recommendations made by
supervisors and colleagues were incorporated during the modification of SATMI. The
SATMI questionnaire content validity was taken a priori because it has been widely

used in research on students attitudes towards mathematics.

Statistical validity

According to Neuman (2000:173) statistical validity requires that “the correct

( "\ - Yo,

statistical procedure is ChOSCI P / met.” Statistical validity

refers to adhering to the a"o." e —— -". about the mathematical

properties of numbers used in |I||| I'Ilwi the statistical assumptions

were met in choosing apprgboate——statstcai—tests—ana—prpcedures for the various

conditions of the method. THis MIM%@E@Y&:I&J&QwHﬁed statisticians and
WESTERN CAPE

statistics consultants.

External validity

Merriam (1998:207) refers to external validity as “the extent to which the
findings of one study can be applied to other situations” (Merriam, 1998:207). This
definition questions whether the conclusions of the study are transferable to other
contexts and whether they are generalisable. For this study the reader draws external

validity from the discussion in Chapter 6.
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3.8 RELIABILITY AND VALIDITY IN QUALITATIVE RESEARCH
This section briefly considers reliability and validity as it relates to qualitative
research. It covers issues of dependability, trustworthiness, credibility, transferability

and confirmability.

3.8.1 Trustworthiness
Qualitative data should be evaluated in terms of its trustworthiness (Babbie &
Mouton, 2001; Lincoln & Guba, 1985). Trustworthiness involves four alternative

constructs: credibility, transferability, depepdability and confirmability, which more

accurately mirror the assummieeotheouairaoe—rnamdigm. The principles of
M T D)W N ) Prneip
S e S S S

Tieachl Gl TAE _l .'] r in qualitative research.
Instead equivalent terms: ob !! l! ! EE li

 —

‘Munchhausen objectivity” (doing justice to the obieyct of study) and ‘trustworthiness’

UNTVERSITY of the
(the extent to which the qual{@,t'tzesrelscgﬁ Wre&er}f lt}liitruth or the neutrality of

findings or decisions) are applied (Babbie & Mouton, 2001:274).

reliability and validity though

involve the concept of

Denzin and Lincoln (1994:14) have suggested that in qualitative research the
more positivist criteria like internal and external validity, reliability, and objectivity
should be replaced by terms like credibility, transferability, dependability and
confirmability. Though Silverman still described reliability in qualitative research as
referring to “the degree of consistency with which instances are assigned to the same
category by different observers or by the same observer on different occasions"
(Silverman, 2001:225). Babbie and Mouton (2001) expressed these comparisons in

tabular form as illustrated in Table 3.2.
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Table 3.2: Quantitative and Qualitative Notions of Objectivity.

Quantitative Qualitative
Internal validity Credibility
External validity Transferability
Reliability Dependability
Objectivity Confirmability

(Source: E. Babbie & J. Mouton (2001).

3.8.2 Credibility
Talking about credibility : ian of how another researcher or
.

B S T s e A el L B e T i A ST e
!Iﬂ"-"-ll’"-"

participant could recognise th

research one could simultanc guStar—tre—s

analysis through two ways: (DJihé¢ VA& IS lﬁ‘(ﬂtg}ﬁdﬂﬂﬂation methods that could
be achieved through explaini}igg &grge&@or(:eé@agl‘k;rs how one arrived at the

conclusion that the methods themselves were valid; and (ii) the validity of the

/ presented were true and

believable. Mason has argued pr credibility in qualitative

od and the validity of the

interpretation raises the question of “how valid is your data analysis and the
interpretation on which it is based” (Mason, 1996:149). Meanwhile, the validity of
both method and analysis can best be shown “through a careful retracing and
reconstruction of the route by which you think you reached them” (Mason,
1996:152). Credibility could be improved through peer debriefing and member

checks (Babbie & Mouton, 2001). In the current study colleagues and supervisors
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were constantly interrogating both the methods and interpretations of the data

generation and analysis and helped in improving the credibility of the findings.

3.8.3 Transferability or generalisability

Transferability connotes a view from a theoretical perspective by making
theoretical assertions rather than empirical data from samples to populations.
Transferability in this study was heightened through thick descriptions of the data and

the careful explanation of the research setting and individuals.

3.8.4 Dependability

Dependability could image fit between what

II-II-II.II-"-II
t setting. For example, the

er HP h!l'l ' Mhat a teacher was doing or

UNIVERSITY of the
3.8.5 Confirmabiliy ~ WESTERN CAPE

the researcher recorded as datame

question of whether the resear

saying at a particular site.

Confirmability entails providing clear observations in the final report and
giving multiple explanations for the observations made. Confirmability is enhanced
through respondent validation. The respondents were understood to have
epistemological privilege imparted by social location and experiences were used to

validate the data (Mason, 1996).

3.9 ETHICAL ISSUES
In every research process ethical issues and considerations must be made,

addressed and adhered to. Strydom (2001a) defined ethics as:
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A set of widely accepted moral principles that offer rules for, and behavioural
expectations of, the most correct conduct towards experimental subjects and
respondents, employers, sponsors, other researchers, assistants and students.

(Strydom, 2001a: 75).

Several authors have discussed ethical issues and considerations in the
literature (Bless & Higson-Smith, 2000; Cohen, Manion, Morrison, 2000; Mason,
1996; Strydom, 2001a). Nearly all these authors raise the same issues. According to
Mason (1996) the commonly discussed ethical issues and considerations include: the

rights to privacy and voluntary participatieq: anonymity and confidentiality; high

quality practice and the bufdh - - al—swetors of the community or
responsibility to produce good ey rding to Strydom (2001a)

bsues, some authors discuss

E v !
= v |

different classifications of ethical issues. Some authors broadly classify and discuss

UNIVERSITY of the
only few issues, while othcrsﬁg E gqitl-EdﬁaNd e_;‘a?{yibsﬁbout some issues.

Discussions of ethical issues semantically vary and depend on the degrees of

emphasis that the different researchers adapt. For example, comparing issues that
Bless and Higson-Smith (2000) raise and those raised by Strydom (2001a) the key
issues discussed relate to paying due attention to care against harm to experimental
subjects and/or respondents; obtaining informed consent; taking care against
deception of subjects and/or respondents; avoiding the violation of privacy or
anonymity or confidentiality (self-determination); taking care about actions and
competence of researcher; cooperation with contributors; release or publication of the

findings; and debriefing of the subjects or respondents, the claim of the predominance
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of semantics came afore. Thus, one could say ethical principles form the researcher’s
constitutional toolbox or working document containing internalised ‘laws’ to guide,
protect and inform the researcher and others in implementing the research agenda.

In this study, ethical considerations of access, informed consent, guarding
against participant deception, attention to anonymity and confidentiality were made as
outlined below. The process also served to set standards to partially evaluate the

research process:

1. Official clearance from the ethical committee to conduct the study in Uganda

was received from th ST anda through the Uganda

‘ '
National Council for AL ,cglgﬂillgm-lﬁg'l-lﬂ: CST). The correspondence

letters between the LN T IIIIIH siven in Appendix F for the

researcher, Appendi: ;;::; —RE steei, Appendix G4 for RDC

Mpigi District, AppeMi&‘IényRlﬁd LXde)fblStrict, and Appendix G10

for RDC Wakiso Dl&rh5rur LB‘ gﬂccs(s "t\él;t%fﬂv schools was obtained

through the Resident District Commissioners, (RDCs) the District Education
Officers (DEOs), and from the head-teachers of the school concerned.
Clearance letters were also obtained form the RDCs to either the DEOs or to
the head teachers as given in Appendix G2 for Kampala District, Appendix
G5 for Mpigi District, and Appendix G8 for Mukono District. Clearance were
also obtained from the DEOs to the head teachers given in Appendix G3 from
DEO Kampala District, Appendix G6 from DEO Mpigi District, Appendix G9

from DEO Tororo District, and Appendix G11 from DEO Wakiso District.
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The National examinations results were obtained from the Secretary UNEB by
correspondence between the researcher and the Secretary as given in letters of
communication given in Appendices E1, E2, E3 and E4 with a promise of
confidentiality in handling the information.

Verbal informed consent for participation was obtained from teacher
participants since there were no informed consent statements available for
participants to read and sign. The students’ consent was assumed a priori

when the head teacher of a school allowed entrance to the school and gave the

go-ahead to conducithies

Both the teacher a aIr tSTWer given an honest and fair

possible deception’ of paﬁTC'lpdnlb ———

UNIVERSITY of the

Participating schools were first given LOde numbers. The participating
WESTERN CAPI

teachers were given teacher code numbers and the participating students were

explanation of the p§ study, which guarded against

also given identification case numbers. Next, in reporting the schools and the
teachers were given pseudonyms to conceal their identity and to respect the
right of participants’ anonymity.

The participants were assured that the study data were only being used for
research purposes. No unauthorised persons had access to the data and there
was no intention to have the data known or revealed to conform to the
confidentiality of the information. All the data obtained from UNEB, and the

data and materials that were collected were kept confidential.
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3.10 RESEARCH PROCEDURE
This section explains the research procedure that was adapted for this study. In
particular it outlines: (1) the SATMI administration; (2) the MPST administration; (3)

the lessons observations, using LOP; and (4) the teacher interviews, using TIG.

3.10.1 Administration of SATMI
The administration of SATMI proceeded as follows. The researcher delivered
the SATMI questionnaires to the head of mathematics department in each school. The

head of department administered the SATMI to the students in each school except in
two schools where the instru m_ her the researcher or the

research assistant in each of'ft v

is the practice of assigning Cdndldaltb index numbers Tor the national examinations in

UNIVERSITY of the
the country. The partlupatm't,[_lstudents completed _their ID numbers on the
TERN

CAPE

questionnaire. The invigilator checked against the master role that each student had

ool was also assigned an

identification code number. E - entification number (ID) as

correctly filled his or her ID. The questionnaire administrators were directed to only
read and explain the questionnaire instructions to the students. The administration of
the questionnaire lasted for about 45 minutes. The questionnaire administrator entered
the school code number on each student’s questionnaire after the student turned it in.

The researcher personally collected the completed questionnaires from each school.
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3.10.2 Administration of MPST

A fortnight after the administration of SATMI the MPST was delivered to
each school. The writing of the MPST test was conducted under strict examination
conditions in each school. Again the heads of department, the research assistant and
the researcher invigilated the MPST at each school. The students were not allowed to
bring in extra materials to the examination room except a mathematical set and
writing implements. The students were provided with answer sheets. Most of the

students completed the test within an hour. Some of the students who could not do

some of the problems left the exa

3.10.3 Lessons’ Observation @ _r. 1 H el
The lessons observalio !l‘ ! !“ ;x ocedure. Each teacher was

N — . |

contacted before being observed. A suitable time when the teacher was engaged

UNIVERSITY of the
teaching as per the school tiﬂc;rﬁ)g: ﬁi&xﬁﬁe&, K’,ﬁeﬁ upon and arranged. The

teachers taught the lessons as they had schemed and prepared them according to their
school programme. The classroom environment was allowed to operate as it normally
did. The lessons were of 40-minutes duration. The researcher and a trained research
assistant (a graduate student) simultaneously observed lessons and made separate
observation notes using the LOP. The trained research assistant was used to provide
an alternative control check for the lessons that were systematically observed. After
each lesson observation the research assistant and the researcher shared their
comments and came up with an inter-observer agreed version of the teacher’s record

of the teacher’s teaching.
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The field notes and comments were made for each observation on the same
day before the particular teacher was observed again. The audiotapes were transcribed
within a day or two after recording. The field notes were used to construct ‘thick
descriptions’ of what transpired in the classroom. The tape recorded data was

transcribed and decoded using a Flanders coding sheet and later analysed.

3.10.4 Teacher interviews
The interviews with the teachers followed immediately after the lesson

presentation. The interviews were conducted in a convenient place either in the head

of department’s office or in .--_':""—-"--‘...‘- was not available the

s . (1IN NI NI EIiN NiIN NI ¥
interviews were conducted under= tree. tach interview flasted about 45 minutes. A

sample of the interview data is|@f ¢xcerpt in Figure 3.3.

R There is discussion. [ am !hLmelaNok%aEuaglh! sk l‘»lﬁrf&ﬁerl and paper2 so | have
attached them to S.4s for discussips Eiﬂmm oy ni;y heard them say Saturday,
because I normally meet tﬁnﬁgm rd s?ﬁ Iﬁhem that I will be there from

10 a.m. up to mid-day. Please come with the problems and lead the discussion.

E So how do you ... the problems are theirs.
R: Yes.
I: And you will have given them to you in advance that these are the things we are going to

discuss or how do you arrange this?
R: O.k. what we do like now during the course of the week.

I: Yes.

Figure 3.3 An Excerpt from the Interviews with One of the Teachers.

Legend: R for the Respondent, and I for the Interviewer
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3.11 DATA ANALYSIS
3.11.1 Quantitative data analysis
Associations between attitudes toward mathematics and achievement in mathematics
problem solving

The correlation between student attitudes toward mathematics and
achievement in mathematics problem solving were investigated using Pearson
correlation coefficients for the pooled data. Further, because of the differences by

school-type and gender that were noted when the mean responses were examined.

Correlation by groups that is s ,-""" St *-..-« ipations were investigated.

The Student Attitude toward Ml
Prior to the analysis o I ll l jata the reliabilities of the

e — i
v |

instruments were again computed Using Cronbach alpha method internal consistency

UNIVERSITY of the
or reliability coefficient was ii}aﬂ@eld t)lliaﬁl stbiiatg i‘:‘?d for the overall SATMI

and MPST instruments.

The quantitative analysis addressed questions about differences in student
attitudes toward mathematics. First, the scores on SATMI of negatively worded items
were reversed so as to ensure that high scores meant agreement with the truth of the
statements. Next, the responses were totalled on the individual items to obtain the
scores for the sub-scales of Anxiety, Confidence and Motivation. Frequency counts
for the outcomes of the variables of gender, school-code and school-type were

calculated. Descriptive statistics (means and standard deviations) for Anxiety,
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Confidence, Motivation, and Achievement were computed for the composite scores

on the sub-scales using SPSS Version 12 for Windows.

Differences in Student Attitudes toward Mathematics and Achievement by School-type
and by Gender

Statistical analysis involved using student two-tailed t-tests for independent
samples, using the class as unit of analysis; ANOVA; and Pearson correlation to
investigate whether differences in student attitude toward mathematics and

achievement in mathematics problem solving by school-type and gender using the

SPSS Version 12 for Window-

The mathematics problem solv

A general scoring rubr gndetl priiblem was developed at the

E -

pilot phase of the project with a team_of mathematics teachers. It was agreed that a

UNIVERSITY of the
score of one would be cons’ﬂetﬁds' ;iaifcﬁafﬁ («.Sj&Oﬁ ﬁf two or three would be

considered ‘satisfactory’; and a score of four or five would be considered

‘outstanding’. A score of zero was given to someone who turned in a blank answer
sheet or no work done at all. The procedure used for the development of the generic

scoring and particular problems rubric involved the following steps:

1. Students worked the problems.

2. Mathematics teachers did the same problems.
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3. The researcher and the teachers discussed the students’ solutions, for each
problem together and rank ordered the student papers into five groups, with five
being the highest rank and one the lowest.

4. The researcher and teachers discussed the characteristics of the solutions and
devised a rubric for an outstanding rating five solution.

5. The rubric for the other categories were also agreed upon and expressed for each
problem.

6. The exercise was repeated for clarification, and based on the rubric the student

solutions are regrouped as necessary and generic rubric in Table 3.3 developed.

Table: 3.3 A generic rubric f y lems
CRITHRIA SCORE SOLUTION
e Attempts to extend the giableqgconthins 4 [full § npl 5 As given
solution; correct int i : —
strategy identified andfottowed: »
e Starts with a correcy inlergretat ﬁ, goblem;
identifies correct str:gi& g&tm !:‘;;'to{dﬁﬁ? ¢
with minor errors. S - iy 4
‘~TLSTERN (_AI&PIL
e Interprets the problem correctly starts with a correct 3 As given
strategy; follows some wrong steps; part correct solution.
e Gives incomplete solution; shows some errors; starts with
an appropriate strategy. 2
e Begins with an inappropriate strategy; misunderstands the 1 As given
question; shows major errors; incomplete solution.
e No attempt or response 0 Nil

Descriptive statistics were then computed for the MPST scores as in Appendix
A2. The differences in performance on the mathematics problem solving test between
the students school-type and by gender were analysed using a t-test for independent

samples, and one-way ANOVA.
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3.11.2 Qualitative data analysis

The qualitative data analysis followed an interpretive approach. A practical
guidance of grounded theory that sought to distinguish the processes that explain
what was happening in a social setting (Strauss & Corbin, 1990, 1994) was followed.
The data were analysed by the constant comparative method (Merriam, 1998; Miles

& Huberman, 1994; Strauss & Corbin, 1990, 1994). In the constant comparative

method:
The researcher begins with a parti ) an interview, field-notes, or document
and compares it with anof ' ‘ other set. These comparisons
lead to tentative categorie§ That arc then ¢ 2dch other and to other instances

(Merriam, 1998:159).

r -
»

The concepts, events phenomenatnerdents-and-tdeds were identified from the

' TVE] y g
data through open coding Hslt\r%a‘ng‘]}'y(%t!t]l‘agr{%ﬂ# the help of the Atlas/ti
WESTERN CAPE

Hermeneutic Unit (HU) programme. Open coding involved naming the phenomena or
concepts to give meaning to the data. Substantive codes were derived from words that
were identified as giving meaning to the data. Such codes are often called ‘in vivo’
codes - derived from the words that the participants used. Continuously, questions
were generated from the data and one concept was compared with another and each
interview transcript was compared to another. As new ideas emerged further
comparisons were made. Various formulations of categories were derived. For a

detailed discussion of cross-sectional and categorical indexing; non-cross-sectional
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data organization; and the use of diagrams and charts as three non-mutually exclusive
methods of sorting and organizing qualitative data see Mason (1996).

In other words, to consolidate, to reduce, and to interpret the qualitative data
that were seen, read and heard from informants, “in some kind of integrated,
complete, logical, succinct way” (Woods, 1986:125) and to avoid a possible pitfall
that “if you don’t know what matters more everything matters” (Miles & Huberman,
1994:55), the method of data handling suggested by Merriam (1998) was adapted.
According to Merriam, the analysis of data process is a spiral process that involves

five stages. First, the interview transcripts,field-notes or documents were taken and

the data were read at three |&y cading through or beyond

data) and reflexively (Creswell §fond, the comments, notes,

observations and queries are the transcripts. Third, the

comments on the margin are re-read to form § TPS Fourth groups of similar or like

UNIVERSITY of the
comments and notes are crco‘%dE} gw[U)E (ﬁeNeuk:_n QPUE first step to consider the

next set of data. This process was repeated for other sets of data, while comparing

notes and groups created. The groups formed were combined into categories.

The above descriptive procedure is mirrored in the spiral approach that
Creswell (1998) describes. In the analysis conducted and to fasten the analysis
process each transcript was read and re-read several times while listening to the
corresponding section of the audiotapes in order to check the accuracy of the
transcription and the understanding of each participant’s experience. The transcripts

were then converted to text files and entered into an Atlas/ti Hermeneutic Unit (HU)
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editor for coding and analysis. The transcripts were read and re-read and statements,
phenomena and events that appeared related were similarly coded. Open coding was
used to obtain initial categories of information about what the participants said, thus
segmenting the information. The categories were construed as units of information
made from events, occurrences, and instances (Strauss & Corbin, 1990). To get a feel
of the coding process an excerpt from a transcript after coding as Atlas/ti output
showing the initial codes is provided in Figure 3.4 that captures statements that were
coded as students characteristics, teaching strategies, peer interaction and extra

tutoring for teacher recorded here as P2 froma text file. Next, similarly coded events,

statements that captured the "i"."-"?'a""ii"i-‘i”i' fgories were grouped into

‘l

themes. Each category’s dimen§ A E . ¢ their associated properties
I' sed E bragiijate colleagues and refined.

were identified. The categories

The categories in each mterwew trdnscrﬁ were_compared and contrasted with the

SITY of the
others. WESTERN CAPE

Similarities and differences were identified and the overall phenomena that

best described the experiences of the participants conceptualised. After identifying the

categories their interrelationships were described.
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P 2: interv2005.txt - 2:35 (224:227) (Super)
Media: ANSI
Codes: [Teaching strategies]

So I had to talk to them, give them the encouragement until now, whoever has a slight idea even if she
is not sure of the rest of the working, will go to the blackboard. She wants to be corrected there.

P 2: interv2005.txt - 2:36 (233:234) (Super)
Media: ANSI
Codes: [Peer interaction]

There is discussion. I am the one also teaching the S.4 both paper] and paper2 so I have attached them
to S.4s for discussion at their free time.

P 2: interv2005.txt - 2:37 (235:237) (Super)
Media: ANSI
Codes: [Extra tutoring and/or periods]

And you heard them say Saturday because I normall meet them sometimes on Saturdays. I told them

Figure 3.4: An Excerpt of an
Atlas/ti.

-

To explain the gcnerél spiral analysis process a bit ’further, it is illustrated in

UNIVERSITY of the .
Figure 3.5 (Creswell, 1998). Th 1 tarted from the point of data
= ( VESTERNCAPE )

collection (left hand side of the figure) and ended with a narrative account (on the

right hand side of the figure). To analyse qualitative data, one moved through
progressive circles of repeated actions that give the spiral. As the analysis proceeded
the data were repeatedly organised, questions were asked, comparisons were made
and new displays made of the emerging information. Eéch loop entailed five steps:
The data management, where the data was organised forms the first loop that

LeCompte (2000) called ‘tidying up’ the data.
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Describing Reading  Classifying  Representing
Data managing ]\Temoing |]nterpreting Visualising

Narrative account

Data collectio

(Text, images) Files Reflecting Context Matrix, trees

Units Readin ies  Propositions
Organise : THURSBEF Display

Figure 3.5: Spiral Process of {(J¢onstHuc Catégoriék and Themes.

The reading and “’@N"I&@R’S‘IW d&;ﬁaing and re-listening to
recorded audiotapes, makindAédmpadsdn 2N le(ieficBtiby and making notes and
memos forms the second loop. The classifying and interpreting of the emerging
phenomena into themes and categories occurred in the third loop. Representing and
displaying (Miles & Hurberman, 1994) of the data formed the fourth loop. Finally,

one emerged from the loops with the interpretations that gave a narrative account to

the data.



101

3.12 SUMMARY

This chapter described the specific research questions for the study.
Quantitative and qualitative research methods for the study were motivated by the
need for rich data. Quantitative methods provided the numerical data while
qualitative methods generated non-numerical data. The combined quantitative and
qualitative approach produced both numerical and non-numerical data. The sampling
procedure involved accessing the mathematics national examinations results for the

year 1998 and 1999. After obtaining the results then followed the categorisation and

ntitative research including

credibility, transferability, deopSrdatiss—and ‘ ity in qualitative research.

The chapter also highlightéd WhE Wddebtéh [ dh¥sofirivubving the protection of
participants’ rights. The ev&ﬁ;&&%ﬁ%ﬁe%il&:é\LHyEsuggested a number of
modifications on the study instruments. In particular the SATMI instrument was
reduced in size. The experience of the pilot study enlightened how the main study

would be conducted.
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CHAPTER 4

RESULTS: STUDENT ATTITUDES TOWARDS MATHEMATICS
AND ACHIEVEMENT IN MATHEMATICS PROBLEM
SOLVING

41 INTRODUCTION

This chapter presents the quantitative results of this study that investigated the

relationship between student attitudes towards mathematics and achievement in

mathematics problem solving i -a... . while the next chapter

presents the qualitative results f teacher practices in HP-

and LP-schools. The raw data dis were obtained from the

SATMI questionnaire, and thg Bescrptive=ang, inferential statistics were

used to analyse, answer the rdsEhh ‘h’hﬁﬁ&ﬁfﬂmf hypetheses. In particular, the
focus was on (a) the psychoélgtgc %Jp&BsNr e ASB‘LEYICMS; (b) the descriptive

statistics of the sample; (c) the correlation between student attitudes toward

mathematics and student achievement in mathematics problem solving; (d) the
comparison of student attitudes towards mathematics by school-type; (e) the
comparison of student attitudes towards mathematics by gender; (f) the comparison
of student achievement in mathematics problem solving by.school-type; (g) the
comparison of student achievement in mathematics problem solving by gender; and
(h) the comparison of student attitudes and achievement in mathematics problem

solving by combined school-type and gender.
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4.2  FINDINGS OF THE STUDY
4.2.1 Psychometric properties of the instrument

The psychometric properties of instrumen‘ts in::lude their reliability or internal
consistency, the validity, the scale and composite means and standard deviations, the
item-total correlations, the inter scale correlations and factor analysis of the
instrument (Moely, et al., 2002; Streiner & Norman, 1995). In this study only the
reliability, validity, scales means and standard deviations are reported. The internal
consistencies of the subscales given by Cronbach-alpha reliability coefficients were

computed using the Statistical Package for Social Sciences (SPSS) for Windows

Version 12. The alpha coeffi L@' . .85 for CONF, and .67
(I8 NI HNIN NiIN WIN NI
£ i e 4 st s

N —

accepted to be useful for research purposes (Guildford & Fru'chter, 1978).

UNIVERSITY of the
4.2.2 Descriptive statistics »;IE' %Ipﬁ RN CAPE

Table 4.1 shows the distribution of males and females in the two types of

MOTYV, which was a little lo casonably high, except for

the Motivation scale. Cronbag as low as .70 have been

schools. The table shows the frequencies and percentages of student distribution by
school-type and by gender. The school-type is taken to be either the high-performing
or the low-performing schools. The gender is the sex of the student either male or
females. There were a total of 254 students with complete results, which were used
for the analysis in the study from an initial 279 students. Overall 151 (59.4%)
students were from HP-schools (78 male and 73 female), and 103 (40.6%) were from

the LP-schools (45 male and 58 female). The student ages ranged from 14 to 20 years
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with a mean age of 16.4. The students’ Primary Leaving Examinations (PLE) grades
on admission represented the entire 9-point national grading scale, from distinction
pass to fail. The UNEB grading system uses grades 1 and 2 as distinctions, grades 3
through 6 as credits, grades 7 and 8 as passes and grade 9 as a fail. Twenty five
students had incomplete results and were excluded from the analysis. There are
numerically more participants from the HP-schools because one LP-school could not

be located and was therefore not used for the study.

Table 4.1: Number and Percentages of Students by School-types and Gender

e

GE ottt PERCENT

HP-SCHOOLS Male e e e = 51.7
(5 Schools) Female ‘ 48.3
Total 15 100.0
LP-SCHOOLS Male = == , 43.7
(4 Schools) Female 56.3
UN 5% »
rog OINIVERSITY of the

W

I a4 A T8 FE

NESTERN CAPE

Table 4.2 shows the descriptive statistics for the entire sample by School-type
and Gender. The table shows the sample size (N), the means (M) and standard
deviations (SD) for the attitudinal variables Anxiety, Confidence and Motivation and
the Achievement in Mathematics Problem Solving (ACHV) scores. The scoring was
such that higher scores on Anxiety scale indicate lower anxiety. The frequency
scores, percentages and cumulative frequencies for each SATMI scale and the ACHV

are given in Appendix A2 by school-type (HP- and LP-schools).
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Table 4.2: Means, Standard Deviations for Attitudinal Factors and Achievement

in Mathematics Problem Solving by School-type and Gender.

VARIABLES
AXTY CONF MOTV ACHV
School- Sex N M SD M SD M SD M SD
type
HP- M 78 46.8 7.9 48.6 8.2 45.4 6.3 40.1 27.4
F 73 429 9.5 443 9.4 43.6 6.9 34.7 23.0
Total 151 449 8.9 46.5 9.1 44.5 6.7 37.5 254
LP- M 45 41.2 9.3 404 10.2 39.2 7.0 26.1 27.3
F 58 38. 90 5.9 27.1 27.3
Total 103 39. 'T..I.I —ET AT R - o 6.4 26.7 272
Legend: AXTY = Anxiety; CIDNFIH Cidfiddgce = Motivation; ACHV =
Achievement in Problem Solyme—— =,

UNIVERSIT

A comparison of mean scores wnt in scho Y %J between schools by school-
WESTERN CAPE
type and gender were conducted using a two tailed t-test. An inspection of the means
in Table 4.2 shows that overall the means of the students in the HP-schools are higher
than those in the LP-schools on all the four variables.

In comparing the means by gender, the males in the HP-schools had higher
means in all the variables than the females. Similarly, in the LP-schools the males had
higher means than the females except in the ACHV where the females had higher
means (M = 27.1) than the males (M = 26.1). Although the females had higher means

than the males on ACHV the difference was not significant. The males in the HP-

schools had higher means in all the attitudinal variables than the males in the LP-
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schools. Likewise, the females in the HP-schools had higher means than their
counterparts in the LP-schools. The students’ mean on the ACHV in the LP-schools
(M = 26.7) was lower than that of the students in the HP-schools (M = 37.5). These
differences were significant between the two types of schools.

To give a visual picture of the results Box and Whisker plots were drawn. The
Box and Whisker plots for the data are presented in Figure 4.1, a-d. The plots for the
attitude scales and achievement in mathematics problem solving are given. A critical
look at the box plots reflects a similar pattern to that in Table 4.2. Figure 4.1 (a)

shows higher means on the AXTY (Anxiety) scale of the males than those of the

females both in HP- and [.P-

70
60 — - - =
UNIVERSIT
50 o
WESTE
40
30 =
GENDA
20
t i ¢ o 30 Bl males
X
< 10 females
N = 78 v 73 45 v 58
high-performing low -performing
SCHTYPE

Figure 4.1 (a): Box Plot for Mathematics Anxiety by School-type and Gender.

Ihdtn =T/ AEA 1 AT A A A =
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There is a higher variation in the levels of anxiety among the males in the LP-
schools than any other group. The smallest level of within school-type variation in
anxiety is among the males is again in the HP-schools. Anxiety levels of the females
in the HP-schools are nearly identical to the anxiety level of the male students in the
LP-schools.

In Figure 4.1 (b) the scores for the CONF (Confidence) scale show that the
means of the males are higher than those of the females in both the HP- and LP-
schools. The largest level of within school-type variation on the Confidence scale is

among the males in the LP-schools. The students in the LP-schools also have a larger

range of scores. The males in‘ =t ye—ne=cpPfest range of scores on the
T NTH NN NN WU KT
o S e

Confidence scale.

70

60 =

50 =

40 o

30 «

20 =
GENDA

10 o Bl males

CONF

v v
N = 78 73 45 58

high-performing low -performing

SCHTYPE

Figure 4.1 (b): Box Plot for Confidence in Learning Mathematics by School-type

and Gender

Ihdtn =T/ AEA 1 AT A A A =
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In Figure 4.1 (¢) the scores on the MOTV (Motivation) scale show that the
means of the males are higher than those of the females in both the HP- and LP-
schools. The means of the students in the HP-schools are higher than those in the LP-
schools. The scores of the males and the females in the HP- and LP-schools are
nearly identical, but there is a small variation among the females. The male students
in the LP-schools have a large range of scores. The males in the HP-schools have the

smallest range of scores on the Motivation scale.

70

60 =

50 =

40 «

30 =

GENDA

Bl males

females

20 «

MOTV

10

N = 78 73 45 58
high-performing low -performing

SCHTYPE

Figure 4.1 (c): Box plot for Motivation in Mathematics by School-type

and Gender
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Figure 4.1 (d) shows that the means on the ACHV are all below 50%. The
highest variation in achievement is in the scores on the ACHV ranging from zero to
100%. The means of the males and females on ACHYV are nearly identical in the two
types of schools. The largest within school-type variation in scores occurred among
the males in the LP-schools. The females in both the HP- and LP-schools had smaller
means variation (7.6 units) than the males with a means range of 14.0 units. The
ACHV frequency scores, percentages and cumulative frequencies for the HP- and

LP-schools are given in Appendix A2 for ease of reference.

120

100 «

80 «

60 =
40 <

20 «
GENDA

B males

females

ACHIEVE

v v
N = 78 73 45 58

high-performing low -performing

SCHTYPE

Figure 4.1 (d): Box Plot for Achievement in Mathematics Problem Solving by
School-type and Gender
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Table 4.3 shows the descriptive statistics for the attitudinal variables and
achievement in mathematics problem solving by gender. Inspections of Table 4.3
shows that overall the male students have higher means for all four variables. The
difference in means are however not statistically significant.

A scrutiny of the standard deviations in attitudes towards mathematics and

achievement in mathematics problem solving were similar among males and females

except in ACHV.

Table 4.3: Means, Standard Deviations for Attitudinal Factors and Achievement

by Gender.
AXT o MOTV ACHV
GENDER N M sD M SD M SD M SD
Male 123 447 8K 4 2 ¥ 72 350 28.0
Female 131 41.1 9.3 42.4 94 41.6 6.8 31.3 252
X XY IXT7rTL
Overall 254 428 UoX1IVEH k7 o 7.1 33.1 266

WESTERN CAPE

Legend: AXTY = Anxiety; CONF = Confidence; MOTV = Motivation; ACHV =

Achievement in Mathematics Problem Solving
4.2.3 Correlation between student attitudes toward mathematics and student
achievement in mathematics problem solving

Question 1: Are there relationships between student attitudes toward mathematics

and achievement in mathematics problem solving?

The Pearson r correlation coefficients between Mathematics Anxiety,

Confidence and Motivation measured by the SATMI, and ACHV measured by the
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MPST were computed and given in Table 4.4. The table shows a correlation matrix of
the three attitude scales and the MPST measures of mathematics achievement. The
results indicate positive correlations of achievement in mathematics problem solving
with anxiety (AXTY), confidence (CONF) and motivation (MOTV). These low
correlations were significantly (p < .05 for all of them) different from zero. The
findings revealed a low but significant (p < .05) positive correlation between attitudes
towards mathematics and achievement. The null hypothesis that “there is no
significant relationship between student attitudes towards mathematics and their

achievement in mathematics problem solving” was rejected. Based on this result, it

was CO]’lCluded that attitudes | ANTAZ IR IR TR AR IR TMANSZ AT AN W are related.
(IF NIN BIN NI BIN NI

Table 4.4: Pearson Correlati !Ilnlln IE\'H"E"
Variables and ." -“- l M ' he -l ; l

Significance Le\:els

‘een Attitudes

roblem Solving and

UNIVERSITY of the
WESTERN CAPE
Variable AXTY CONF MOTV ACHV
(N=254)
AXTY 1.0 782% 664* T4
(.000) (.000) (018)
CONF 1.0 766* 182+
(.000) (.004)
MOTV 1.0 185*
(.003)
ACHV 1.0

*p<.05
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4.2.4 Comparison of student attitudes towards mathematics by school-type

Question 2a: Are there differences in student attitudes toward mathematics (Anxiety,

Confidence and Motivation) by school-type?

To answer the question posed above the mean scores on each attitudinal
variable for students in the HP-schools were compared to the mean scores of the
students in the LP-schools. To do this comparison, an independent two-tailed t-test of
equality of means was done for each variable separately. Table 4.5 shows the Anxiety

scale result is t(252) = 4.44, p < .05. Thetgfore, there is a statistically significant

v et betweehbtudents in HP- and LP-

difference between student $§ Ve s il Dty
I A N P S TR

schools. The mean difference inits, with students in HP-

l

S

schools showing higher anxiet

scale result is t(252) = 5.39 e ficant d fference in Confidence
)= ﬂNf){f Edﬁgifl‘?lu ﬂwl
between students in HP- and“PMsETgff@ore Ke{f}f a statistically significant

difference between student scores in Confidence between students in HP- and LP-

anxiety. The Confidence

schools, with a mean difference in scores of 6.3, with the students in the HP-schools
showing more confidence than the students in the LP-schools. The Motivation result
is t(252) = 6.47, p < .05 indicates that there is statistically significant difference in
Motivation between students in HP- and LP-schools. The mean difference in
motivation scores was 5.4 units, with students in the HP-schools being more
motivated than the students in the LP-schools. Thus, for all the attitudinal variables
the null hypothesis that “there is no significant difference in attitudes toward

mathematics between students from HP-schools and students from LP-schools” was
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rejected. This demonstrates that students from the HP-schools were different from the

students in the LP-schools in the levels of their attitudes towards mathematics.

Table 4.5: t-Test Comparison of Student Attitudes towards Mathematics by

School-type
Variable t df p
Anxiety 4.44 252 .000*
Confidence 5.39 252 .000*
Motivation 6.47 252 .000*
*p< .05

.

The mean scores of (HETTI§ ‘ftﬁ&ﬁgj]]hyaﬂ}"tqﬂipal scales were compared
to the mean scores of the femute Eidchtd: lR(Niele)AcPoEplish this comparison, an

independent two-tailed t-test of equality of means was done for each attitudinal
variable with a type I error rate of .05 for each variable. Table 4.6 shows the
computed values for each attitudinal variable. The result for the Anxiety scale is
t(252) = 3.21, p < .05. There is a statistically significant difference in Anxiety
between male and female students. The mean difference in Anxiety scores was 3.6
units, with the males showing more anxiety than the females. The results for the
Confidence scale is t(252) = 2.69, p < .05, which indicates a statistically significant

difference in confidence to learn mathematics between male and female students,
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with a mean difference in Confidence scores of the males being 3.2 units above that
of the females. The result for the Motivation scale is t(252) = 1.79, p > .05. There is
no evidence to suggest that difference in motivation exist by gender. Thus, for
Anxiety and Confidence variables the null hypothesis that “there is no significant
difference in attitudes toward mathematics between male and female students” was
rejected. This shows that male students were different from the female students in the
levels of those attitudes. But, for the motivation variable the null hypothesis was
accepted. This indicated that there was no difference in motivation between the male

and female students studied.

Table 4.6: Comparing Stude matics by Gender.
P g y
Variable t Idf Y4
Anxiety == =1, .001*
Confid . 252 .008*
onidence UNIVERSITY the
Motivation 1.79 252 075
WESTE BN CADYE
LA BE "™ I SN SN LW BITRRE BJ

*p< .05

4.2.6 Comparisons of student achievements in mathematics problem solving by

school-type and by gender
Question 3a: Are there differences in student achievement in mathematics problem

solving by school-type?

The mean scores on achievement in mathematics problem solving of the

students in the HP-schools were compared to the mean scores of the students in the
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LP-schools. Table 4.7 shows that t(252) = 3.24, p<.05. The mean scores on
achievement in problem solving for students in HP-schools were compared to the
mean scores of the students from LP-schools. The results of the problem solving
assessment show that students in the HP-schools performed better in problem solving

than their counterparts in the LP-schools.

Table 4.7: Comparing Achievement in Mathematics Problem Solving by School-

Type
Variable t df )4
Achievement 3.24 252 .001*
*p< .05

Question 3b: Are there differe

.“'I t dfhiefgfrery
solving by gende

The mean scores on Qfﬁ%&ﬂ&%&ﬁ%%f#f\‘g of male students were

WESTERN C ) .
compared to the mean scores of 570 icmzﬁ:e students. ﬁségekﬁi.S shows the comparison

1 mathematics problem

on student ACHV to be t(252) = 1.08, p > .05. Therefore, there is no evidence to
suggest that there is a difference in ACHV between male and female students. Thus,
for the MPST the null hypothesis that “there is no significant difference in
achievement in mathematics problem solving between male and female students™ was
accepted. This result indicated that there was no evidence to show difference between
male and female students in their achievement. This results leads to the conclusion

that there is no difference in achievement in mathematics problem solving by gender.
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Table 4.8: Comparing Achievement in Mathematics Problem Solving by

Gender
Variable t df p
Achievement 1.08 252 279
*p< .05

4.2.7 Simultaneous comparisons of student attitudes and achievement in

mathematics problem solving by school-type and gender

Question 4: Are there interaction effects between school-type and gender on student

attitudes towardsgmether ?--a._‘:..,; in problem solving?
| B et S e e A T e i AL P e

A univariate ANOVA , nt attitudinal variables and

ACHV by school-type and ge | ompared for students from

P

HP- and LP-schools and the males and females were compared within and across

UNIVERSITY of the
each type of school using a 2 b) contin ncv table able 4.9 shows results for the

VESTE

analysis of the Anxiety scores. The ANOVA revealed 51gmﬁcant main effects for

gender, F(1, 250) = 7.72, p < .05 and school-type, F(1, 250) = 18.43, p < .05. The
male students obtained a mean of 43.98 on anxiety which showed they had slightly
lower anxiety than the females who obtained a mean of 40.85 by about four points.
At the same time students in HP-schools scored (M = 44.89) which expressed overall

lower anxiety than their counterparts in the LP-schools (M = 39.84).
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Table 4.9: ANOVA Summary Table for the Anxiety Score by Gender and

School-type

Source of Variation SS df MS F P
Gender 593.87 1 593.87 T7.72 .006*
School-type 1418.56 1 1418.56  18.43 .000*
Gender x School-type 38.99 1 38.99 Sl 477
Error 19243.54 250 76.97
*p<.05
ANOVA was perform cores as Table 4.10 shows. The

USSR ——
School-type, F(1, 250) = 28.51 iiiii

confidence (M = 44.51) thag

Hre—Ht

vas.

dhls expressed slightly higher

py about four points; and

students in HP-schools (M TN VERS] q%(a“fiyigber scores on Confidence
scale than their counterpartsVinkihs THESIRONs @A (1 5) which indicated less

confidence.

Table 4.10: ANOVA Summary Table for the Confidence Score by Gender and

School-type
Source of Variation SS df MS F P
Gender 350.09 1 350.09 4.21 041*
School-type 2375.65 1 2375.65 28.55 .000*
Gender x School-type 212.55 1 212.55 2.55 11
Error 20806.09 250 83.22

*p<.05
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For the Motivation scores, results in Table 4.11 shows that ANOVA revealed
a significant main effect for school-type, F(1, 250) = 40.93, p < .05 only. Students in
HP-schools (M = 44.54) expressed overall higher motivation than the students in the

LP-schools (M = 39.13).

Table 4.11: ANOVA Summary Table for the Motivation Score by Gender and

School-type

Source of Variation SS df MS F p
Gender 69 1.45 230

o —-l 59 *
BHERIG I T e > 09 000
Gender x School-type mere . 8.68 91 342
Error 10648159 P10 4P .66

*p<.05 — 1,

UNIVERSITY of the

For the ACHV scores‘:esﬁtgaie E"Ref\tfd "\-n Aa?]eﬁl 12. The ANOVA shows
a significant main effect for school-type, F(1, 250) = 10.34, p < .05. Students in HP-

schools (M = 37.40) had higher ACHV than their counterparts in the LP-schools (M
= 26.59). There was no significant gender effect F(1, 250) = .43. Females’ ACHV
was similar to that of the males. Thus, for all the attitudinal variables the null
hypothesis that “there are no significant interactions between school-type, gender and
achievement in mathematics problem solving” was rejected for school-type and
gender. But, the hypothesis was accepted for gender in mathematics problem solving.

There were no interaction effects were detected between school-type and gender.
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Table 4.12: ANOVA Summary Table for the Achievement Scores by Gender and

School-type
Source of Variation SS df MS F P
Gender 290.78 1 290.78 43 S15
School-type 7077.52 1 7011.52 10.34 .001*
Gender x School-type 600.74 1 600.74 .88 350
Error 171115.37 250 684.46
*p<.05

43 SUMMARY

This chapter presen

_ ' NI NN
attitudinal variable and ACH v—shoalsivaemandabyl, ccnder. There were low

positive correlations between fiathdpjati ' dence to learn mathematics

and motivation in mathemss » 7 = #a statistically significant

differences in all the four varIaLﬁsl(XmgiMoIerﬂgeﬂ Wotivation and ACHYV) by

WESTERN CAPE

school-type. But, whereas there is a statistically significant difference in mathematics
anxiety and confidence to learn mathematics between males and females, there was
no evidence to suggest a significant difference in motivation to learn mathematics and
achievement in mathematics problem solving by gender.

ANOVA revealed significant main effects for mathematics anxiety and
confidence to learn mathematics by gender and school-type. However, there was a
significant main effect for motivation and achievement in mathematics problem

solving by school-type only.
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CHAPTER 5

RESULTS: TEACHERS’ INSTRUCTIONAL PRACTICES

5.1 INTRODUCTION

This chapter presents the qualitative results on the nature of teacher practices
in HP- and LP-schools in sampled Ugandan secondary schools. The chapter covers
data related (1) to pursuing excellence: (a) classroom learning environment
structures; (b) management of teaching; (c) planning and preparation; (d) diagnosis of
student difficulties; (e) instructional approaches; and (f) additional teaching sessions.
And (2) to enhancing participation: (g cher engagement and behaviour; (h)
teacher-student interaction; g lessons (j) the teacher

conceptions and attitudes abiut |Hudghts; ||(k) [Budgit grouping strategies; (1)

assessment and evaluation; andiin) idtes

The analysis of thtwftq;iﬁmtl T’(Yo()yeﬁ“q quasi-grounded theory
approach. Codes were assigidd FoSH§ Ficges™df datdaidithen categories developed

from the codes. The data revealed two primary theoretical constructs: pursuing
excellence and enhancing participation emerged drove the analysis. The results
presented here were from the four teachers who were purposively selected to
participate in qualitative part of the study. The transcripts data were reported as (N-X)

where N is the teacher and X was the mode of data capture: INT for interviews.
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5.2 PURSUING EXCELLENCE

Pursuing excellence deals with what teachers do in order to improve student
achievement. It thus deals with the question: What do mathematics teachers do in
their mathematics classrooms in the HP- and LP-schools?

The findings of this study indicate that the teachers tried t; impfove student
achievement through paying attention to: (1) the classroom-learning environment

structure; (2) the management of teaching; (3) planning and preparation; (4) the

diagnosis of student difficulties (5) the instructional approaches; and (6) additional

- e deoussed-beraw=aneg are summarised in Table
T I NN A0
B 1 ANt

—
U

teaching sessions. These find

5.1 by components and school

5.2.1 Classroom-learning ¢REiroriRmtStrRetire

The classroom-learnifgd N\INnEﬂtStlﬁft¥eméfdwto the material resources
that teachers use in the class¥8okh 3nd lEa\Rtmy Lo B5dd. The classroom learning

environment was determined by three issues coded as (1) instructional resources and

materials, (2) the use of technology, and (3) classroom organisation.

Instructional resources and materials

The instructional resources included textbooks, supplementary materials and
equipment that were used for teaching mathematics. In the analysis of the use of
instructional materials and resources five ways of working were identified. First, the
teachers in the HP-schools used a wider variety of textbooks, which included

personal- and Ministry of Education and Sports (MoES)-prescribed textbooks, than
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the teachers at the LP-schools. At HP2, for example, several textbooks were used for
the different courses offered. For the general 456-Mathematics course T2 stated that

”

for “the 456-Mathematics we have like four textbooks we use...” Four-five-six-
Mathematics is the national syllabus that all secondary schools in the country follow.
As pointed out earlier mathematics is compulsory and so the 456-Mathematics course
is compulsory. Furthermore, according to T2, they also used other two textbooks:
“there is one we call Clarke, and then there is another one...in fact it is Parr.” (Clarke

and Parr are the names of the author of each of the textbook referred to). In contrast,

teachers in the LP-schools complained of shortage of resources. There were relatively

1 w 1
fewer resources and materiaG-atreteache Siring mathematics lessons
students hardly used any textby® cHv the able textbook was the one

for the teacher.

Although there was a shortage of textbooks at the LP-schools it was evident

UNIVERSITY of the
that the teachers carried, u%r{s%fcg and read_different books to prepare teaching

TERN CAPE

notes. This was at least the case in LP1 as T3 testified:

I normally carry my own books, for instance, and I use various textbooks. I use School
Mathematics by Parr, I use Essential Mathematics for those in senior three, then I have other
textbooks, which I normally consult. So what I normally do is, I go home and read a chapter,

I consult those books, prepare my lesson, then I use that as basis for teaching my lesson (T3-

INT).

Second, the teachers in the HP-schools reported using several instructional
materials. Apparently all the schools in the study used School Mathematics for East

Africa (SMEA), which is one of the textbooks prescribed by the MoES for this

X3
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level. In addition, the HP-schools recommended other textbooks for their students.
For instance, when teacher T1 was asked what mathematics textbooks they used at
their school he explained that they also used the Secondary Mathematics for Uganda
(SMU) textbook among others:

We use the common ones for the students like School Mathematics for East Africa...then we

add others like Secondary Mathematics for Uganda, like Fountain Books Series. Like this

one here, this is Secondary School Mathematics. So these are the textbooks we use... (T1-

INT).

Third, teachers in the HP-schools used physical models such as teaching
aids and local material from +&late mathematics to some
context. The local materials w¢t¢ S TFeRTLific topics. For example, at
HP1 when T1 taught a topic oy Btafiticq il brdygh tape measures to measure

l

student heights. He argued that that was w usually does when he comes to
UNIVERS f‘l‘i’ of the

teach. “I come when I am wcgfisedlaﬁfig e E)CA PrpEommon information and

everyday things which happen that are related to mathematics” (T1-INT). TI1
defended his action of using models to teach three dimensional geometry saying:
Like...some topics, like ‘three dimensions’ I had to make an open model, a skeleton of the

pyramid, a skeleton of the cuboids and then a plane and a line. I show them and they were

getting it well. At the beginning they were seeing it tough but at the end they got the things
well... (T1-INT).

The practice of using models and teaching aids contrasted with what the

teachers in the LP-schools did. The teachers in the LP-schools hardly used models
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and teaching aids for their teaching. The use of models was a strong case of trying to
connect mathematics to everyday life. Such a practice is in line with what the
standards documents NCTM (2000) proposed, advocated for, and suggested as
practices that should be integrated in classroom activities in mathematics classrooms,
especially in the United States. The use of models is also a possible avenue for
creating a connection between in-school and out-of-school mathematics (Civil, 2002;
Masingila, Davidsenko & Prus-Wisniowska, 1996) which seems an area of great
need. Because the teachers in the LP-schools hardly used any teaching aids or models
in their teaching they instead theoretically taught mathematical concepts.

amiextbdolks, UNEB past-papers
Il‘l|-ll-ll.li-ll

covering several years that arc produccd by UNEB and 5010 to schools and interested

UNIVERSITY of the
individuals. Meanwhile the teac?:ars in the LP-schools did not seem to have UNEB

STERN CAPE

past-papers available and heavily relied on the school’s past-papers.

Fourth, teachers in §

booklets and the school’s pastsy i exercises and problems.

UNEB past-papers booklets st examination questions

Fifth, at HP1 the school acquired textbooks for the students. T1 explained that
because the parents previously had difficulties in finding the textbooks, “the school
decided to buy the textbooks for the students.” This arrangement means that students
had their own copies of the school recommended textbooks. However, it was
observed that at this school the students usually did not have textbooks with them
during lessons, although they were always given exercises to do from the textbook.
Presumably textbooks were available to them for after school use only. At HP2 the

school supplied textbooks to the students to share.
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Use of technology

The use or application of technology entails the use of calculators and
computers for teaching mathematics. Calculators were the main technology used in
teaching mathematics. Teachers in both HP- and LP-schools used calculators but
there were no computers observed in the classrooms. However, there were more
calculators in the HP-schools with each student having one than in the LP-schools
where they were shared. Teachers in the HP-schools reported that students had

personal calculators that were used in their classrooms. But, in the class at LP1 with

32 students it was observed calculators shared among the

students. In the HP-schools acean wsed alewawon dn every topic that involved

enuraged students to solve

calculations, but in the LP- "i"lli ll
problems using either a calcu ‘l ............. :.:: .................... hever was available.

Furthermore, T3 reppfpd [RAF 4R S}Il’p!gérﬁf\mg, enthusiasm among the
students to use calculators W Ed&t%rEtRNngGo&ei’ltEnic tables. This student

eagerness challenged the teacher to work problems using both logarithmic tables and
the calculator. However, doing so further challenged the teacher to attend to different

student needs. T3 explained that:

When I am doing a number, which involves calculations, I carry mathematical tables...then
other people [students] use calculators that means you have to cater for both interests. You
give a concept where they can use a calculator and they work it out, then you give these ones

with mathematical tables, then you work with them and see what they come up with... (T3-

INT).
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Meanwhile T4 reported that students at LP2 “have calculators, they have
logarithmic tables, and we have in stock enough logarithmic tables as printed
materials to cover each per student.” Ironically, though these materials were reported

as available students were not using them in the classrooms.

Table 5.1 Components of Teachers’ Use of Classroom Environment in HP- and
LP-Schools

COMPONENTS HP-SCHOOLS LP-SCHOOLS

Instructional Resources and | -More resources and materials | -Few resources and materials
Materials used; used;

-School  buys textbooks for | -Students  buy their own

students; textbooks;

—
-Sthdent Earod 1
S Se e b - "m 1. udents did not have textbooks
b0 Qe vty SMEA;
|
br teaching;

odg <|- cadtfi ardly any teaching aids used
ed .| tea ng, I
£ =Tagchers had no UNEB past

s ¢ hool
sct. TT}‘? EaRrS IJQIdY(B] mr‘)‘?r booklets but used schoo

exercises; past papers as a sources for
-L‘SELMiIaEeB N CA Pplgblems
- Logarithmic tables
Use of Technology -More calculators available and | -Few calculators available and
used; used;
-No computers in use -No computers in use
Classroom Organisation -Students occasionally arranged | -Students predominantly

in traditional rows and columns; | arranged in traditional rows and

-Small group work organised columns

Classroom organisation
Classroom organisation refers to the arrangement and organisation of the

classroom. The dominant classroom arrangement in all the study schools was students
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seated in traditional rows and columns facing the teacher. However, students were
occasionally able to make contributions to class discussion either whenever called
upon to do so or through individual initiation. During lesson observation at HP2, it
was evident that the teacher would sometimes transform the rows and columns into
working groups as the lesson progressed. In some of the lessons T2 taught it was
confirmed that students would move to their neighbours or turn round to work with

their neighbours to discuss their work, as he explained.

There is even a moment that some (students) were going to the neighbours to ask this and

that. There is that time when there can be.same group somewhere, another group has formed

that one, and another grou ,F«m
e B e P e R P N R e
(I8 NI HNIN NIN WiIN NI
D L 1 O] R A Tl

In response to a ques}i 'hd ¢ students was a regular

practice in his teaching T2 c|afm=d= swhatatways—zocs on here.”

UNIVERSITY of the
5.2.2 Management of teaclv'ca%i STERN CAPE

In looking at the management of teaching in the various schools it was

observed that teaching was differently managed in the HP- and LP-schools. Although
teaching was differently managed there was no clear pattern that emerged that could
be solely associated with the HP- or LP-schools. As Table 5.2 shows the size of the
teaching force in each school, the class sizes, and the teacher deployment patterns
were different. The teacher deployment patterns that emerged were the horizontal,
the vertical and the ad hoc teacher deployment patterns. Lessons were also differently
allocated to mathematics per week. It is quite clear that there were more mathematics

teachers in the HP-schools than in the LP-schools. On average there was a higher
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teacher-pupil ratio in the HP-schools (1:45) than in the LP-schools (1:33). The
teacher-pupil ratio was estimated from the average number of students in each class
that was usually taught by one teacher. For example, the total number of students in
the HP-schools was 90 students. Two teachers taught these students. On average each
teacher taught 45 students that gives a ratio of 1:45. Similarly in the LP-schools there
were a total of 67 students taught by the two teachers, and average that is 33 students
per teacher.

In the horizontal teacher deployment pattern teachers taught at a particular

level like S1, S2, S3 or S4 classes. In this_case the teacher received new groups of

Students as membe[’s ()f the rL\‘a'l-l-A-Vl—Iu-luuv‘-unf management pattem was

(I8 NIN BIN NIN NIN NI
e ————

observed in LP1. At LP1 with]§

®Tihers the horizontal teacher

deployment pattern was used. at “since I came here, they

give me S3 and S4...now l am_concentratin § on with candldate classes.” Similarly,

UNIVERSITY of the
the horizontal teacher deploywrﬁ;gufrt\ﬁsﬁso (zsf\d EPZ

Table 5.2: Teaching Force, Class Size, Teacher Deployment Pattern and Lesson

Allocation by School-type per School

School-type School Teaching Class Size Deployment Lessons
Force Pattern Allocation
HP- HP1 14 50 Ad hoc 5/6
HP2 6 40 Vertical 6/5
LP- LP1 2 32 Horizontal 6

LP2 3 35 Ad hoc 6
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In the vertical teacher deployment pattern teachers progressed upwards with
their group of students each year to the next class. The teachers in HP-schools argued
that vertical teacher deployment ensures continuity of the teacher with the same
group of students. They claimed that the teacher and the students get to know each
other’s strengths and weaknesses. In doing so appropriate action could then be taken
to address any identified student weaknesses, because student weaknesses are not
easy to detect when teachers are changed regularly. The vertical teacher deployment
practice allowed the teacher to become familiar with the students, which in her study
Civil (2002) found to promote learning between the teacher and students. Meanwhile

at HP2, T2 reported that:

In some other schools, ther r for S.1, Maths teacher for S2,

Maths teacher for S3, what bm S1 up to S4, the same group

from S1, you keep movi -.'-":—..—.."':“.':::*::":":“ reby you pick a stream from

senior one, when they go UN:T‘?VE RISTIVI‘\Y’ 7«3}1}1 senior three you are with them,

senior four, you are with them

VES T E RN CAPE
The ad-hoc teacher deployment pattern was practiced at both HP1 and LP2. In

the ad hoc teacher deployment pattern both the vertical and horizontal arrangements
were employed as found suitable by the teachers. The teacher could move or be
moved vertically downwards from S3 to S2, or vertically upwards from S3 to S4 or
the teacher could remain at the same level but change classes from S3A to S3B for
example. At HPI, with 14 mathematics teachers a teacher could be switched
horizontally at the same level. For example, T1 pointed out that any teacher could be

moved to any class at the discretion of the head of department. As he explained:
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Like if you teach...if you are given 3B, you have to teach it until the end of the year unless
there is a problem, you have to teach for the whole year. And may be you can continue with it
or you may not. But in most cases teachers don’t proceed with the class they have taught
previously... [Researcher: Are teachers fixed to classes?] Not exactly, you may be changed.

May be to senior one or to senior two, or you may continue with your students by the head of

department (T1-INT).

Similarly, at LP2 with only three mathematics teachers the ad hoc teacher
deployment pattern was used. According to T4 he reported that “normally, ah...if one
handles ah...say S2A for one term, if one is interested in changing over, we just
change over like that.” The practice ed a laissez-faire way to handle
teacher deployment.

In short, both HP- and [{P-sdlipol§|tsed|eithidt th¢|yertical or the horizontal or

the ad hoc teacher deploymentipatictil as t. The teacher deployment

pattern that would be adaptpd RPPFF R SePT(Y%y?ﬁynumber of mathematics
teachers in the school and the'\dédarkdnfal B gdn chitSte.

5.2.3 Planning and Preparation

Scrutiny of the data revealed two key issues that were central in the planning
and preparation for teaching that emerged. These were the arrangement of teaching
and the focus on completing the syllabus. Teacher planning and preparation refer to
the activities that teachers conducted inside and outside the classrooms to prepare to
teach. A summary of the teacher planning and preparation strategies are presented in

Table 5.3.
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Arrangement of teaching

Arrangement of teaching entails how the teachers conducted their teaching.
The teachers in the HP-schools, especially those at HP2, organised synchronised
teaching. Synchronised instruction entails teachers sharing ideas with colleagues on
topics-content and their coverage, and attempting to cover the same topics and
content concurrently. These teachers planned to teach similar content at the same
time. They prepared common schemes of work together and set common test and
examinations. The teachers in the HP-schools also re-ordered the topics in the

textbooks and the syllabus to facilitate organised coverage. Synchronised instruction

practice was more prominentfp=sfaes s
Il -, _NIN _NiN NI

At this school the matfys '
' ! il

1B, somebody else is handli.ng class 1C and another 1eachcr is handling class 1A on

UNIVERSITY of the
the same topic.” The sy nchig%sgdfeﬁw&arrénueiieft facilitated student peer

interaction. Students had opportunity to share with their peers the work covered in

Mt consulted with each other

regularly. As T2 expressed “v When I am handling class

other classes; they could seek clarification from one another what might not have
been clear; and they could compare notes from different teachers. T2 attested to this
synchronised teaching arrangement and its benefits by saying, “if we use
synchronised instruction the students can swap work.” Synchronised teaching was
therefore supportive of uniformity and student collaboration within the school.
Meanwhile, according to T1 teachers at HP1 re-arranged some topics in the
textbooks and syllabus that were covered over several years such as Statistics so as to

offer it as a coherent content and have it finished off in a coherent way in one
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year. The swapping arrangement meant that some topics, which were covered at
several levels, were completed at one level. He pointed out that, for example, with
“statistics normally, we want to complete everything. Finish all the statistics
theory. So that when students come to senior four they will only be solving
problems.” T1 put emphasis on the reordering of topics as was illustrated in the

exchange between the researcher (R) and him in the following excerpt.

R: Is the statistics covered in S.2, S.3 and S.4 following the spiral approach?

g i I Oh ya. Statistics is in senior one, senior two, and three then four.

R: So how do you teach this partic ic?

g 1 The statistics. N nt to fi

R: O.k. what do you 2

T1: Finish everything. t when it comes to senior four
they will only be sqMing prpbl

R: Uhm...So you sort g Lip ether (_TI-INT)

UNIVERSITY of the

A similar approach ofpefordeng (Fpisd wWas 4130 psed at HP2. T2 expressed

unhappiness with the way authors arranged topics in their textbooks. Basically topics
were arranged in a spiral order with topics recycling almost annually. He claimed that
a common observation was that some teachers tended to follow the textbook page by
page, but the teachers at HP2 conveniently re-ordered the topics in the textbooks and
syllabus as he explained.
The way these series of textbooks we are using, like School Mathematics of East Africa, they
have arranged the topics. We have found that it is not a very good order; it is not absolutely

the right order. There are some topics, even present in Book 4 that a student in S1 can be able

to follow than the one presented in Book 1. So what we have done...we have arranged those
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topics in some order. Like you find that teaching statistics in senior one and two is very, very
interesting... all the statistics the students know it very well. We have all the materials,

teaching aids, we put them into groups, we do everything, at the end everybody in this school

does that number [on statistics], if it is there in the examination (T2-INT).

Both T1 and T2 cited statistics as particularly suitable to re-organise, teach it
in an interesting way, and could be used to connect mathematics to everyday life. In
contrast, at the LP-schools the teachers taught in isolation and usually covered topics

in the order in which they appear in the textbooks and/or syllabus.

Table 5.3: Teachers’ Planning a tegies.
STRATEGY I ! TL.P-SCHOOLS
Arrangement for teaching -Spirichroplsedfiach fid -Taught individually
-Sipjilarjd@vergbg ofjddnte -Covered content alone

l:Chiummun SChemes— ot WorK; —-'?aught topics as presented in

EBNIVERSETY o f { Jgaxtbooks and syllabus
WESTER N CARE

and syllabus

5.2.4 Diagnosis of student difficulties

All the participating teachers in this study from both HP- and LP-schools
identified students with learning difficulties through diagnostic testing and using
student achievement levels. In the HP-schools the teachers tested currently covered
work using written and oral tests. For example, T2 identified students “who were not

performing” according to his expectation as those with learning difficulties. At the
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same time the students’ work showed areas that were not understood that needed

more attention.

When I give a paper like at the end of the year, you find certain questions on difficult topics
have been dodged...but when the teachers are marking, they always discover problems where

most students are not performing...these are the areas we need now to go into in detail in the

syllabus coverage (T2-INT).

In a like manner, teachers in the LP-schools used revision tests that covered
previous work done. A diagnostic approach of critically analysing students’ work in

order to detect students with difficulties dm.mathematics was used at the LP1. T3

/A\

extended the diagnostic appr AT+ St i O covered work but he also

included previous years’ work. student weakness from the

Ao E T e
gaps that they left as unanswerfd !! ~ ! !; scribed his approach in the

UNIVERSITY of the
WESTERN

I normally give them past-paper-questions trom S._’(ér{}sg'.l%‘w the questions you think you

following words:

can. So you see somebody trying a number maybe on bases, a number on statistics part of it,

and a number on maybe trigonometry, then she leaves out questions ah...concerning other

chapters, that’s when you can identify there is a problem there (T3-INT).

In the practice of diagnosing student difficulties, “assessments...furnish[ed]
useful information to both teachers and students...[that was applied] to improve
mathematics instruction” (NCTM, 2000:572).

The teachers in HP-schools used achievement levels to identify weak students

who needed help. They also used various methods and techniques to determine
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students’ difficulties like through identifying students’ lack of understanding and
misconceptions. For instance, T1 said he used written tests and oral questioning to

isolate students with mathematics learning difficulties, as he described:

You can give an exercise or you can give the students a test, and from there you can see from

the marks...okay, if you ask a question and they begin to answer when they are not sure they

begin asking questions what he is not sure, when he is not sure (T1-INT).
Meanwhile, teachers in the LP-schools identified the topics that need attention
as those problems students did not attempt in the exercises. The techniques that the

teachers used in the HP- and S W] able 5.4.

Table 5.4: Techniques of Diaghosifig Stdfle iffipultigs by School-type

TECHNIQUE P-SCHOOLS
i IR TVERSITY ot
Diagnostic Testing -Written tests 71 “Revision tests
WESTERN CARE
Achievement Level -Identify weak students -Topics not attempted
-Through Feedback

5.2.5 Instructional approaches

The observations and interviews with the teachers in the study revealed that
they used several instructional approaches. The instructional approaches were taken
to mean what teachers did to engage students in their classrooms as shown in Table

5.5. The study revealed that teachers adjusted their teaching approaches to suit
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student needs through tailored teaching, providing wait-time and expository

teaching.

Tailored teaching

Tailored teaching involves adjusting teaching to suit the level and needs of the
students. It was observed that teachers used tailored teaching in both HP- and LP-
schools to entice students to have interest in their work and promote their
achievement in mathematics. For instance, at HP1 when T1 taught mathematics using

examples from everyday issues, he also declared he adjusted the teaching speed

accordingly to strike a balan

ce bepweereevermie-elork and understanding of the
m .

concepts. He reported that:

Because we want to finish tl some topics, which would need

to go slow, or we can be :"::":’:'”::':::‘."::""'::’:“ ave to strike a balance. The

students understand you, We[ S YT¢ 10 e syllabus...I come when I am
Cf 0 d‘

prepared and I use local or common In rmatnon and eVeryday things that happen that are

related to mathematics. .. 1 W Rool IaEpR Nlll&raﬁ P innt. ..What you normally aim at

teaching, at least you shouid have something, either a teaching aid or a demonstration or some

illustrations. This is very instructive. But if you just come and talk then you even fail to

correlate what is happening in the world and mathematics (T1-INT).

Similarly at LP2, T4 was aware of students’ low ability and the nature of the
students he was teaching, at least according to his expectation. He therefore took
appropriate precautions to plan appropriate slow paced lessons for the classes he

taught because he conceptualised his students as academically weaker:
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I don’t normally push [them/students], because of their ability, you know they are a low
achievement group, so normally I go...I introduce one concept after another, slowly, step by
step, so that eventually when you bring in, like the wording, it becomes part of the

literature...I centre much of the discussion, as I introduce the concepts, I centre much of the

discussion on the people listening, the learners (T4-INT).

Table 5.5: Instructional Approaches used in HP- and LP- Schools

APPROACH HP-SCHOOL LP-SCHOOL
Tailored teaching * *
Provided wait-time * X

Expository teaching

Legend: * = Practiced; I ORI NI AT

Wait-Time i ||I“I||II|II|

E - |

Wait time refers to TN VT RxSe[que‘ﬁ/}\!m,to think over an issue, a
question or an answer before ¥hef s dodd. B NP 2AthA#4dker acted as a facilitator of

learning. He gave students time to think, to interact and to share their thoughts with

the other students before he intervened. As he explained:

Ok, the way I have been conducting my other lessons, I always have to have time, when I
give a question to S3s, I must give them time to think, discuss amongst themselves before I
should expect the response. So that kind of time should be always there. So after even
getting the response, in most cases students should be given the chance to answer. They

should be given chance to explain to their fellow friends before you the teacher can bring firm

judgment on what they are discussing and put the ideas straight, across to them (T2-INT).
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The lessons at HP2 tended to be student-centred. However, teachers in the LP-

schools provided no such wait-time to their students during the teaching.

Expository teaching

Expository teaching refers to teacher-dominated talking, explaining and
telling students the mathematics content. Both in HP- and LP-schools expository
teaching was practiced, though teachers in the HP-schools were more flexible of their
approaches than those in the LP-schools. Teachers in the LP-schools tended to be

rigid to teacher-centeredness. For example, T3 approached his teaching by using the

blackboard to write the key pf problems of his lessons.
A

As T3 explained, “all my quedtromS-hitH2rve-the-vagics are normally the ones I
hl

give, which are on the blackbg lIIIIlIi

collected from other schoglE=E=csreer—tris—ten
uncompleted work. He used thé [¥di WabeRqhdilo af il se through the work that
the students had not covered };"hg‘&rlnﬁeg N CAPE

} used past-paper-questions

order to cover earlier

What I normally do is, because now I have access to the other side (another school)...the
question papers, we have question banks there and I am in-charge of them. So, what I

normally do, I bring them, normally in senior three...if what they lost was in senior two...

(T3-INT).

In sum, the teachers tailored their teaching to the type of students they saw
they had and to the teacher's own teaching style and their expectations. The teachers
in the HP-schools gave opportunity for students to make contributions and to think.

But the teachers in the LP-schools mainly taught teacher-centred lessons.
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5.2.6 Additional teaching sessions

Additional teaching sessions were organised in all schools at times outside the
official class time. The additional teaching sessions involve giving more engagement
time to the students outside the official contact time to advance student learning. The
organisation of additional teaching sessions varied according to (1) the contact time;
(2) the school policy; and (3) the goals of the additional teaching sessions as

summarised in Table 5.6.

Table 5.6: Aspects of Additional Teaching Sessions in HP- and LP- Schools

ASPECT HP-SCHOS§

Contact time -Preparatory June (Nigl

-Lunch and/o

-Library Perig time arrangement

-After Schogi= — - ——uanoe Holidays

-By time argapgemer - Weekends (Sat. or Sun)
-\)\jleekendstjzll,\f:rf )s{:rg‘ R S I T Y Uf the (
School Policy ~Encourage¥¥chbhhglckiidie 1N A% K6 Bolicy
-Incentives provided -No incentives
-Voluntary Service
Goals -Maintain Content Coverage -Catch-up with uncompleted
-Provide more assistance to students Content
with difficulties -Provide Revision
-Re-teach what was not clear and not - Re-teach what was not clear and
understood not understood

-Complete the Content in the Syllabus -Answer Students' Problems
- Complete the Content in the
Syllabus
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Contact time

Contact time refers to the time that the teacher and the students held face-to-
face teaching sessions. The additional teaching sessions were organised at different
times. Both HP- and LP-schools used weekends and specially arranged times to
conduct additional sessions. For example, at HP2 additional teaching was conducted

either after school or over lunch break or at the weekend as T2 explained.

We normally take time to explain to them at lunch break. Because the lunch break is from

12.45 up to 2.00 pm and it is long enough...and you heard them say Saturday, because I

normally meet them sometigg

mrr

"i ring the night study time,

adidebdbh o4 ring the weekend. As Tl
pointed out: UNIVERSITY of the
WESTERN CAPE

O.k., we identify their problems and we arrange extra time for them, we call it ‘remedials’,

But, at HP1 additional

which was convenient for thegdlast

during...may be after classes or weekends or it is after classes or at the weekends or we can

even decide to come during preparation time, i.e. from 8- 9 or 10.30 pm. (T1-INT).

Similarly, T3 said, “what I normally do is I have remedial lessons for each
class I give those two weeks, two Saturdays in a month. But, the additional teaching
sessions services were more or less voluntary, for there were no incentives attached”
to them. The additional teaching sessions were basically free, but they showed the

personal commitment of the teachers involved.
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There were other different times for additional teaching at the LP-schools.

For example, T4 reported of a tradition at LP2 that they “enter the holiday days by

one week, to recover the first week which is always lost” due to the poor turn up of

the students at the beginning of the term due to non payment of fees. But in the

course of the term every available free time on the timetable, referred to as library

periods, was utilised as well as the time before normal morning lessons start. Such an

arrangement involved teaching during the holidays for the students who could attend.

Unfortunately those students who could not attend the holiday sessions missed out the

e e B T E e S, B e e R TS W R R R
Library period, if I don’t ".' et basemel e Lt L cusq .students will be meeting

_,______“- the work (T4-INT).

during that time and they dl tlnk preparation time, normally

is the first thing in the mo five minutes in the morning, so

normally they exploit that albol..ddfing

UNIVERSITY of the
Furthermore, T4 indW8a#dS (Hatkik®y ™o fesed Hdllitional teaching sessions

during free time or during periods that are created to try to cover uncompleted work:

What happens is we always create remedial lessons in free periods...so that the work that is

kept pending...is normally compensated for during those remedial periods, which we create

within term and at times holiday... (T4-INT).

Any content that is not taught during normal school time is kept as pending.

Such work would later be taught if time is found such as during free periods.
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General School Policy

The general school policy refers to the accepted, encouraged and promoted
practice of the school that relates to administration and the implementation of the
curriculum. In the HP-schools the additional teaching sessions were a policy issue
and teachers were remunerated for participating in teaching additional sessions.
These additional teaching sessions were often referred to as ‘remedials’. For example,
at HP1 it was the school’s policy to conduct additional teaching sessions. In contrast,

in both LP-schools there was no such school policy on additional teaching sessions.

TN O NI AT
previous section. Furthermoge_ZI1_mdicaied Thal feadhers at HP1 were given

monetary remuneration as inc I'IHHI . “We get some money for

the extra work we have donesimtorremearms—specraeglly....” This was also the
case at HP2. Although addifldd¥ ENIAR R s¥nfitfié fered at the LP-schools

they were not paid for. At[‘”"bl"g saldR‘what normhﬂy do is I have remedial

lessons for each class....But [in contrast], these services are more or less voluntary,
for there were no incentives attached.” Likewise at LP2, T4 reported that they offer

additional teaching sessions.

Goals for additional teaching sessions

The additional teaching sessions appeared to serve several functions. The
goals for additional teaching sessions concerned the reasons for, purposes of, and the
intentions of the additional teaching sessions. The additional teaching sessions were

organised for different reasons and served several functions, which were quite similar
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in HP- and LP-schools. For example, first the arrangements and the organisation of
additional teaching sessions at HP1 was to ensure that the students did not fall behind

and to improve their understanding of what was taught. As T1 explained:

What we do...we go through the work we have just covered in the previous lesson or lessons,

which they did not understand. That is how we can bring them up (T1-INT).

The goal of ensuring that students do not fall behind at HP1 was similar to
that at LP2, where the additional teaching sessions were used to cover uncompleted

work. T4 stated, “During those extra periods we are talking about, we catch-up” with

unfinished work. "Catching-ug sating for time that was lost
by teaching uncompleted wor

Second, both types of 1| sessions to re-teach what

was not clear and not undersicod. For example, at P2 the additional teaching served

UNIVERSITY of the

to provide extra work for students who eﬁeriencgd ifficulties in certain topics. It
WESTERN CAPE

was also an avenue to resolve difficulties students experienced in the study groups,

which we shall talk about in the next section, as T2 explained:

There are those [students] who get problems in the topics. 1 give them extra work, that do this
then...you mark, and explain.” They are in their groups meeting. They get the
problems...they will forward to me. And they say that ‘Teacher in group this, we had this
problem and nobody could do it, or explain it, in the group...can you help us. So I now go

there when 1 know that they are actually defeated. There is nobody in the group who could

do, or in the class actually generally (T2-INT).
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Third, at the LP-schools the additional teaching sessions were organised to
clarify or re-teach what students had covered but they had not understood at a slower
pace. For instance, in the case of LP1, T3 explained:

So, what I normally do is, I have remedial lessons for each class, that’s where you can ask

them before you end the week, which chapter among the ones you’ve covered, they think

wasn’t very clear. So that when you are coming on Saturday you prepare for that work (T3-
INT).

Fourth, additional teaching sessions were organised in both the HP- and LP-

schools to try to cover untaught work so_gs to try to complete the content in the

‘/&

syllabus.
I NI RIN Wi BiN NI
2 o AR ot el
From these excerpts ar cemed concerned with the
learners being up-to-date all thgf tirpkl. : { what was not understood,

taught uncovered work in the syllabus and clarified on what was not understood. And

UNIVERSITY of the
teachers put in extra effort i(v gﬁtghiorglkaﬁmen?{ igsifms at various times and

different intentions. Additional teaching sessions were conducted in all schools
mainly to re-teach what was not clear and not understood; to catch up with delayed

syllabus coverage; and to improve on the student performance.

5.3  ENHANCING PARTICIPATION

Enhancing Participation deals with what teachers do and say in order to

improve student attitudes towards mathematics and engage students in the learning
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process. It thus deals with the question: What do mathematics teachers say about their
instructional practices in mathematics classrooms in the HP- and LP-schools?

The findings of this study indicate that the teachers tried to improve student
attitudes towards mathematics and promote participation through paying attention to:
(1) the teacher engagement and behaviour; (2) the teacher-student interaction; (3) the
student engagement during lessons; (4) the teacher conceptions and attitudes about
students (5) the student grouping strategies; and (6) the assessment and evaluation;
and presentations of lessons. These findings are discussed below and are summarised

in Tables 5.7, 5.11, 5.12 and 5.13.

5.3.1 Teacher engagement apd-+bhBprmb— LRI LI

||

There were regular peer collaBs:

held both formal and inform&ll INe&Wde, & Bidchs¥tagfit fnork. They conferred with
each other as peers outside lhé’\bflg:&);[‘rrgt%imtreg éﬁ’é,sgmh as over tea-break and

at lunch-time in the staff room or other suitable places. In the interviews the teachers

The teachers in the | i ols| lpatlon in their practices.

;. The teachers regularly

reported that peer consultation was their mode of practice and operation. Another
thing that these teachers did was they taught from a common scheme of work and
teaching syllabus, which was available, and they showed the researcher. At the same
time, these teachers compared and closely followed the syllabus coverage. Each
teacher taught the same topic simultaneously in the different classes at the same level.

For example, in HP1, T1 narrated their practice as follows:
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Yes, yes...ya.... What we do, we make a common scheme of work, then we operate through
agreement that by this time we shall have covered this and set a common test for all S.3
students...we also hold planning and evaluation meetings at the beginning and end of the
term...we sit and agree to ourselves, how far have we gone? Have we finished the syllabus?

And how are the students? Like that and like that... (T1-INT).

Similarly, at HP2 the teachers met to share their experiences, discuss their
teaching approaches and made arrangements and to monitor their own work so as to

plan how to actively engage the students. T2 explained their practice as follows:

Very often, in fact we meet almost daily. There is a group that meets daily, that is if you are

maths teachers teaching in S.1, you meetemeiyday to check on your coverage. How you are

find it difficult. So the colldadeREll 8 LRI AR A LR 8l

and how to handle it when I_i'ﬂlﬂ"—lll_l

On one of the visits t&+H e were observed solving a

[IVERSITY gf the .

past paper problem, that haHeen given ¢ studehts as an exercise, during the

WESTERN CAPE

getting on with your streags== reitomone colleague and another may

es on how to introduce the topic

lunch break.

Meanwhile, the teachers at the LP-schools reported that most of the time they
worked in isolation and used individual schemes of work. They held only formal
meetings to sort out administrative chores and plan for the term’s work. These
teachers only consulted with each other to help each other out of an academic
problem. Occasionally they also met to share ideas and plan line-of-attack for the
content of the problem areas. Although the teachers in the LP-schools appeared to be
doing the same things as the teachers in the HP-schools, because the data are not very

rich the key similarities did not clearly come through. For example, T3 explained the
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practice in their school that “you normally refer to a colleague whenever you think
things are not very comfortable with you, a friend can only come in and help.”
Although the expectation is that with the small teaching force at the LP-schools it
would be easier for them to meet and consult with each other. On the ground, this was
not the case as there was not much teacher interaction in the LP-schools.

In a similar manner, T2 reported that they discussed among themselves the
teaching methods and how each one found the topic being taught "because with us
teachers we also have different abilities." He further reported that all the mathematics

teachers taught the same topic simultanegyugly for all the three streams of S.3. The

S o e o e T e i litate student discussion
IE NI RIN NiN BIN Wi
R A R I e WA e )

UNIVERSITY of the
Table 5.7: Activities for Tea‘cﬁg‘ EL@MN in(;l‘%-l';nlgi LP-Schools.

teachers worked cooperative

inside and outside of the c dngagement and behaviour

activities derived from the intd limmarised in Table 5.7 for

the HP- and LP-schools.

HP-SCHOOLS LP-SCHOOLS

ACTIVITIES ACTIVITIES

-Have peer consultations -Work individually

-Use a common scheme of work -Use individual schemes

-Hold formal and informal meetings -Hold formal meetings

-Discuss teaching approaches -Consult each other on difficult areas to teach

-Always conduct joint testing and marking -Each teacher tests independently during term
-Conduct joint testing at end of term
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5.3.2 Teacher-Student interaction: Flanders’ Interaction Analysis

This section describes the coding of the lesson observations using Flanders
Interaction Scheme. The tape-recorded lessons were played back and coded into a
Flanders Interaction Analysis Categories (FIAC) sheet as illustrated in Table 5.8. The
full coding sheet is included in Appendix HI. A code was entered for every five
seconds of lesson segment (rather than three seconds used by Flanders (1970)). The
three-second period proved too short to pick any changes in lesson activities. The
code numbers entered into the coded tghle corresponded to the 10 Flanders

e

interaction Categories as in gll;-—'-ltlllllill-IIIIHHI-IIIII-A-‘IDQ
1IN NIiN NIN NI NIN Wi
I O T o e s e 6|

g
|!||!||'!!I!I

sis Categories given in

Figure 3.2. The whole classro to 10 Flanders interaction

analysis categories. For examp first minute the first five

interactions were coded 0 = silence or confusion (zero was used for category 10), 6 =

UNIVERSITY of the
giving directions, 5 = ]ecturi:‘%, tiﬁktqﬁwnt.a‘dl_g }::: pupil-talk response. The

code categories that the observer recorded were then tabulated and encoded into a 10
x 10 matrix table as illustrated in Table 5.9 for the LP-schools. The full 10 x 10
matrices are given in Appendix H2 which was collapsed for (a) the HP-schools and
(b) the LP-schools. The rows of the 10 x10 matrix were named one to 10 from top to
bottom on the left side of the page. The columns were named one to 10 from left to
right at the top of the page. In filling the 10 x 10 matrix the sequence of the coded
numbers from the coding sheet were then taken as a continuous string of numbers and
grouped into overlapping sequence-pairs. These pairs of numbers were then tallied

onto the 10 x 10 matrix. For example, the sequence pairs for the last 15 seconds of
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the first minute and the first 20 seconds of the second minute of Table 5.8 were coded
as: (4-8), (8-7), (7-8), (8-2), (2-4), (4-0) and so on. The cell for a pair of numbers was
indicated by the intersection of the first number as the row and the second number as
the column. For instance, the tally for the pair (4-8) was placed in the row-four and

column-eight cell.

Table 5.8: Sample of Flanders Interaction Analysis categories Coding Sheet.

Time/ CATEGORIES

Min
1 0 6 5 4 5 5 4 8 T
2 8 2 4 e 3 8 9 2
3 TN
4
5 :
40 3

UNIVERSITY of the
WESTERN CAPE

After tallying all the interaction pairs, an Arabic numeral was entered in each
cell to represent the frequency of occurrence of that pair of numbers which gave the
cell loading of the pair in the matrix as shown in Table 5.9. Consider again the pair
(4-8) in Table 5.9 that pair occurred 234 times. This means that 234 times the teacher
asked questions (code 4) was followed by pupil-talk response (code 8) during the
observation. In contrast, the pair (8-5) cell-loading mean that pupils-talk response

(code 8) followed by lecturing (code 5) occurred 90 times.
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Table 5.9: Sample Flanders Interaction-Matrix for the LP-Schools.

Cat. 1 2 3 4 S 6 4 8 9 10 Tot
1 0 0 0 0 0 0 0 0 1 0 1
2 0 6 1 6 6 15 2 3 0 2 41
3 0 0 17 6 8 1 0 6 0 0 38
4 1 0 0 98 10 1 3 234 1 22 370
5 0 2 0 116 [ 1088 | 27 1 4 5 27 | 1270
6 0 1 0 30 23 291 1 10 1 38 395
7 0 0 0 6 12 4 5 0 0 6 43
8 0 29 19 73 90 2 16 240 4 14 506
9 0 0 1 4 6 2 0 1 18 0 32
10 0 3 0 31 27 33 5 8 2 555 664
Tot 1 41 38 370 1270 395 43 506 32 664 3360
% .03 | 1.22 113 11.01 | 37.80 | 11.76 | 1.28 15.06 | .95 | 19.76 | 100.0
In order to interpret the 10 by 1 3 ders suggested five steps namely:
1. Estimating the elapsed patAsd: als;
2. Checking the percentagdd oflitle t¢ichefalld Bind thident talk and silence or
confusion; - - =
3. Checking the balance b Tk rckpdnicbid 'nﬁi‘z&ian with student initiation;
TE S g " 5
4. Checking the initial N L B DNer & AekeEnination of the students
talk;
5. Checking the proportion of tallies found in the “content cross” and “steady

state cells” to estimate the rapidity of exchange tendency towards sustained
talk and content emphasis. (The content-cross cells are the cells that lie within
the columns and rows of categories 4 and 5. The steady-state cells are the

cells that lie within the ten leading diagonal cells).
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In this study the classroom interactions were analysed using the dimensions: the
proportion of teacher-talk, student-talk and silence and confusion; the balance of the
teacher’s response-initiative to student initiation; the teacher’s reaction when the
students stop talking; and the emphasis given to the content and sustained expression
were presented in the same category.

It is noteworthy to remember that the FIAC system does not capture the total
classroom activity. The FIAC system was limited to teacher talk, student talk and
silence or confusion. The description of the teacher classroom interaction behaviour

could be used for evaluating teachers and their activities but was not done in this

‘m content therefore was not

study. Also the FIAC systemg
(I8 NIN BIN NiN NIN NI
£ e S e A A

investigated.

The classroom mtcract ) 1der1ng the amount of time

involved in the observatlon Thg 1{?%%& g mvolved was derived from the
IW of the

matrix totals in the mteractlo“mﬁrgf if E{)Ng @t&vPSﬁqual to the coding time in

seconds divided by the matrix totals. The proportions of teacher-talk, student-talk and
silence and confusion were found by converting appropriate columns totals in the

interaction matrix to percentages of the total.

The interaction matrix was then built as follows:
1. The code categories that the observer recorded were tabulated and encoded into

a 10 x 10 matrix table as shown in Appendix H2 for the HP- and the LP-schools.
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2 The numbers recorded by an observer start and end with the same code number.
If the numbers at the start and end were not the same code then a zero was added
at the start and the end of the sequence.

3. The sequences of coded numbers were grouped into overlapping sequence-pairs
that were then plotted onto the 10 x 10 matrix. The cell for a pair of numbers
was indicated by the intersection of the first number as the row and the second
number as the column. For example, the tally for the pair (4-8) was placed in the
row-four and column-eight cell. As a quick check, the number of observations

(N) would need N minus one (N-1) tallies in the matrix.

4. After the tallying an n each cell to represent the
frequency of occurren g11ts cell loading.
The Flanders interacty stsort sed lessons yielded patterns

of activities that teachers endopd TR ReSHET Hsgfmh}ihe analysis of audiotapes
triangulated the informationV¥(hli Svds Ea&xﬁéd @\f&u‘gﬂwkihe LOP. The classroom

interaction was analysed using the following dimensions: (1) the proportion of
teacher-talk, student-talk and silence and confusion; (2) the balance of the teacher’s
response-initiative to student initiation; (3) the teacher’s reaction when the students
stopped talking; and (4) the emphasis given to the content and sustained expression
were presented in the same category. The analyses were compared to the eighth-grade
values because the students studied would probably have closer characteristics to

eighth-grade than the twelfth-grade students.
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Proportion of teacher-talk

The total percentage of teacher-talk was found from the teacher-talk
categories one to seven frequencies. Dividing the sum of categories one to seven by
the grand total and multiplying the quotient by 100 determined the amount of teacher-
talk (TT). The percentage of pupil-talk (PT) was found by dividing the sum of the
categories eight and nine by the total number of tallies in the whole matrix and
multiplying the quotient by 100. Dividing the category 10 frequencies by the total

number of tallies in the matrix and then multiplying the quotient by 100 found the

percentage of silence or confu
A

e e B T E e S, B e e R TS W R R R
) ) TN XN WY o
A simple ratio based op-lixg-iatii-tatal __-_- or decreased the entries in

HI p( on |l dtive expectation of teacher-

talk for grade eight —.-.._-,m_ S F-percent—ti Smormative expectation of

pupil-talk is 19 percent, and HeNoI%EVBeﬁJeIag(MfoﬂEﬂence and confusion is 11

percent (Flanders, 1970). The TLbSI" 1; F(‘ﬁliows ?hat the pcrcentage of teacher-talk

an appropriate matrix by a suith

(TT) is higher in HP-schools (70.1%) than that in LP-schools (64.2%).

Teacher'’s response-initiative to pupil initiation

The balance of the teacher’s response-initiative to pupil initiation is a mutual
relationship between the teacher and student statements, that is, “the more a teacher
takes initiative the more likely the students are to respond and the more a teacher
responds the more likely it is that students will make statements which show

initiative” (Flanders, 1970:110). A quick comparison between the balance between
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initiation and response was calculated from any of the three ratios: (1) the teacher
response ratio (TRR), or (2) the teacher question ratio (TQR), or (3) the pupil

initiative ratio (PIR).

The TRR is an index, which corresponds to the teacher’s tendency to react to
the ideas and feelings of students. It was determined from the categories 1, 2, and 3
frequencies by dividing their sum by the sum of the categories 1, 2, 3, 6, and 7 and
then multiplying the quotient by 100. The normative expectation of TRR was 35
percent for eighth-grade mathematics. The eighth-grade normative expectations were

given to provide a feel of th' rough research at a level
A\

lower than the level studied wiin m 00 (8) 06 IS0 1) MLt o

when guiding the more conigrorertea—tarr oo =3, discussion. It was found

from the category four frequ@EMbV@Ri&[ﬂc‘Yaiyﬁq&MA frequencies by the sum
of the categories 4 and 5 an!NtlIéMl%;\é e q’\!(ltlle,l?;t by 100. The normative

expectation of TQR was 20 percent for eighth-grade mathematics.

The TQR is an index tm a teacher to use questions

The PIR indicates the proportion of the pupil-talk that was judged by the
observer to be an act of initiation. It was found from the category nine frequencies by
dividing the category 9 frequencies by the sum of the categories 8 and 9 and then
multiplying the quotient by 100. The normative expectation of PIR was 35 percent for
eighth-grade mathematics. There was higher PIR value in the HP-schools (19.3%)
than in the LP-schools (5.9%), which were lower than the normative expectation at

the eighth-grade level.
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The teacher response ratios (TRR) in both types of schools were low. The
TRR for teachers in the HP-schools (16.3%) was slightly higher than for teachers at
LP-schools (15.4%). The teacher question ratios (TQR) in both types of schools are
quite high. The teachers’ TQR index in the LP-schools is higher than for teachers at

the HP-schools.

Teacher’s reaction when the pupils stop talking
The teacher’s reaction when the students stop talking can be found from the

cells in which either a student stops to talk and a teacher starts to talk, (these are the

combination of 8 and 9 m seven column codes).
(I8 NIR RIW NiN NiIN NI
2 i T e e e

cacher savs before artude
i \ o
L a1 N | i

 — i

instantaneous teacher response ratio (TRR89) or the instantaneous teacher question

UNIVERSITY of the
ratio (TQR89) can be calculated. The TRR89 was defined as the tendency of the
WESTERN CAPE

teacher to praise or integrate student ideas and feelings into the class discussion at the

Alternatively the last thing a begins to talk, (which are

the combination of one to se and 9 column codes). The

moment the students stopped talking. It was found from the sum of categories 8 and 9
rows and 1, 2, and 3 columns frequencies divided by the sum of the categories 8 and
9 rows and 1, 2, 3, 6, and 7 columns and then multiplying the quotient by 100. The
normative expectation of TRR89 is 67 percent for eighth-grade mathematics. The
TRR89 ratio for teachers in HP-schools (60.7%) is higher than for teachers in the LP-

schools (55.7%).



156

The TQRB89 is the tendency of the teacher to respond to pupil-talk with
questions based on his/her own ideas, compared to his/her tendency to lecture. It was
calculated from the cells frequencies by dividing the sum of the categories 8-4 and 9-
4 cells by the sum of the categories 8-4, 8-5, 9-4 and 9-5 cells and then multiplying
the quotient by 100. The normative expectation of TQR89 is 39 percent for eighth-
grade mathematics. The teachers’ immediate question ratios (TQR89) in both types of

schools are moderate 48.2% in the HP-schools and 44.5% in the LP-schools.

Emphasis on content coverage

sustained expression was

tent cross ratio (CCR), (2)

the steady state ratio (SSR) uttop it sepuate p teidy state ratio (PSSR). The

CCR is the percent of all talI[gsM{tV@R@IﬂéYon}éphgoss. The higher the CCR
the more focused the class dM¢ sl I e W rhatter. The Flanders (1970)

interaction analysis revealed that more than 50 percent of the time was spent on
emphasizing the content in both types of schools 63.1% in HP-schools and 58.6% in
LP-schools as shown in Table 5.10. The normative expectation of the CCR is 68
percent for eighth-grade mathematics classrooms.

The SSR is the percent of tallies that lie within the steady state cells. This
reflects the tendency of the teacher and the students’ talk to remain in the same
category longer than the length of the coding time. The SSR in the types of schools

were similar 70.4% in the HP-schools and 69.3% in the LP-schools.
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The PSSR is an index that is sensitive to the rapidity of the teacher-pupil
interchange when the pupil-talk is either average or above average. It was calculated
from the cell frequencies by dividing the sum of the categories 8-8 and 9-9 cells by
the sum of the 8 and 9 columns frequencies then multiplying the quotient by 100.
This was taken as students’ sustained discourse. The normative expectation of PSSR
is 26 percent for eighth-grade mathematics classes. Content coverage was a strong
feature that drives teacher actions. The analysis outlined in the previous sections are

summarised into Table 5.10 for the data from LOP.

Table: 5.10 Matrix com pari RrICe Lo and Student Ratios for HP-
and LP-schools. I NI NI NI I X
S¢HOOL-TYPE

VARIABLE NYM L HP LP

Percent teacher talk ' T 5 64.2
Percent pupil talk IUUNIVERSITY Uf the.9 16.0
Percent silence or confusion o 3 “ 35.0 19.8
Teacher response ratio wEa Lk Rii}S{ CAF Ei().} 15.4
Teacher question ratio TQR 20.4 22.6
Teacher immediate response reaction TRR89 60.7 55.7
Teacher immediate question ratio TQR89 48.2 44.5
Pupil initiation ratio PIR 19.3 5.9

Content emphasis CCR 63.1 58.6
Total sustained discourse SSR 70.4 69.3
Pupil sustained discourse PSSR 49.7 48.0
Total of composite matrix N 4200 3360

Number of teachers observed N 2 2
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5.3.3 Student Engagement during Lessons

During the lesson observations for T2 he consistently invited his students to
communicate their ideas to the rest of the students in the classroom. While doing so
he was patient with students of different characteristics. He never gave up
encouraging the shy students to make contributions. T2 encouraged and counselled
the students. The students too seemed to have gained more confidence and

participation in activities increased. T2 explained his encounter with his students.

It took me time to alwaysseqllthes T T oMt sair==some could actually know the

S e e B e e L e . L Y S S R
concept very well but they ﬂ‘ At ihemech e8I They can only put up their hand

completely. So I had to tal ! th the cm

slight idea even if she is m-m go to the blackboard. She
wants to be corrected ther (IMNEN ERSITY {}f the

WESTERN CAPE

Furthermore, according to T2 iearners should actually be made to know that

for you to mark, so you as 1 @37 they shy away. Then there are

those, even when they ha hey are trembling. They fear

apement until now, whoever has a

mathematics is a subject within us. Everyone should be able to build it within
themselves and discuss it. People should hold the belief that there are few people
superior in mathematics than others. Clearly people have different abilities, of course,
abilities are not the same but everyone can get something in mathematics.
It is not totally true that some students are called ‘disadvantaged’ completely in the subject
[Mathematics]. 1 normally challenge my students by telling them, if you can get 80% in
History, can’t the same brain that accumulated those facts score for you say, 50% in

mathematics, if well utilised with all the interest? And they can laugh and look at me. But I

tell them, yes, compare the time you take to work, sit, read and get all the points that score for
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you a D1, a very good 1 in an Arts subject or the subject you feel is easier for you, can’t you
organise your brains and get the average marks in the other subjects. You find everybody
says, ‘it is possible, teacher, it is actually possible’. Then I tell them ‘what is now left? Let us
work together. By the time they reach senior four and you are revising anything, you actually

enjoy a lesson and to be there in that lesson (T2-INT).

In addition to the use of words of encouragement and the active participation
of the students by students coming to the blackboard to present their work to the rest
of the students they were given written work. The solutions to the written work
exercises formed the starting points for further discussion in the class. The discussion

was usually led by one of the students. shy students were also invited to do

i‘ll.!l““l!lllllll-ll--‘.lll‘lm’.l 9.

T T NI N N ET
I A N P S TR
ir bidr on the blackboard?” T2

examples on the blackboard. f telling students what to

do I say: “Can I have somebd

captured his practice in the stat

Apart from talking; ] give[r.ﬂe]Nr &&ER)S(I Tﬁd Iwﬁcﬂlhty are able to do, like this one
who brought this work, | pigrint rcise, I ask her to come and
WEXT ERN'CAPE

present to the rest. When she is able to present correctly that is when you see them clapping.
I tell them to always appreciate the effort of whoever has done something. So everybody

thinks she can try (T2-INT).

In contrast, at the LP1, T3 advised his students to stick to the ‘basics” which
he would have written on the blackboard. Apparently the students’ engagement was
then reduced to attempting to solve new problems by copying and comparing the
approach students applied with the one the teacher used on the blackboard for a

similar problem.
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I normally advise, can you now, because all my questions which I give, the basics are
normally the ones I give, which are on the blackboard...can you go and look at how we went
through the question on the blackboard, and then relate it to which question I have given you
and see whether you can run through, just for comparison, which is the only battle I normally

have (T3-INT).

Another thing that teachers provided at HP2 was wait-time to allow students
to engage in mathematical activities. For example, T2 allowed students time to think
as he listened to their contributions. In allowing for wait time the teacher facilitated
learning. He encouraged and engaged in discussion with students where he made

contributions when it was necessary. But very often he held his opinion and

- e

her argued that although

the timetable may not allow Jfe Py T"eles, discussion must be held

student-led-small-groups in the same class while the teacher moderates the

UNIVERSITY of the
WESTERN CAPE

discussion.

I always have to have time, when I give a question to S3s, I must give them time to think,
discuss amongst themselves before 1 should expect the response. So that kind of time should
be always there. So after even getting the response, in most cases students should be given
the chance to answer. They should be given chance to explain to their fellow friends before
you the teacher can bring firm judgment on what they are discussing and put the ideas
straight, across to them. The idealist people will tell you, mathematics teaching needs small
groups and the students within the same class should head these groups and the teacher

supervises their discussion (T2-INT).



161

5.3.4 Teacher Perceptions and Attitudes about Students

The teacher perceptions and attitudes about students refer to the teacher’s
reflection about the nature of their students, their thinking of the student behaviour,
and why they think the students perform the way they do. The teachers’ views were
derived from answers to the question “What are the characteristics of your students?”
Teachers in HP- and LP-schools had various perceptions and attitudes about their
students. The perceptions that the teachers had partly shaped the way they conducted
their lessons. Almost in all cases the teachers perceived the way they taught to be
determined by the student atffweSSstio-ciieriatnarwaresatcd for admitting students,

T AT NI NI NIN KT
S, A S
the primary school backgrourigr@ ‘ retbeeyits” ability to communicate

with the teacher and with the 3 Ik, ajls ariggtl in Table 5.11.

The teachers in the TIP-schools perceived their students as having positive

UNIVERSITY of the

attitudes towards mathematics. The students were “confident about and enjoyed

WESTERN CAPE

mathematics. For example at HP2, their teacher claimed that:

Most of the students have good positive attitude towards mathematics... Their confidence is
just as I told you when you were coming that it is this term that the girls are enjoying every
lesson of additional mathematics, because everyone has discovered that the subject that
everyone was saying is difficult is actually doable.... And once they are able to do, like this
one who brought this work, any problem on the topic in the exercise, I ask her to come and
present to the rest. When she is able to present correctly that is when you see them clapping. I
tell them to always appreciate the effort of whoever has done something. So everybody thinks
she can try (T2-INT).
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Table 5.11: Teacher Perceptions and Attitudes about Students in HP- and LP-

Schools
School-type School Attitudes Admission Background Freedom
HP- HP1 Positive The best From Urban Easy
grades best primary communication
admitted school
HP2 Positive, The best From Urban Free, confident
willing to grades best primary
learn admitted school
— e
LP- LPI f Medi Rural Reserved, fear
a 7 v edium teacher
‘ ary school
mat at]dq
LP2 : . m Rural Limited freedom
.attitudes bottom grades m;dium
UNIVERSITY ofihgy school
WESTERN C/{PE

Similarly, at HP1, T1 expressed the same sentiments about their students

having positive attitudes towards mathematics:

Ok, they like the subject [Mathematics]...they are interested in it...and have a positive
attitude towards the subject...some students experience difficulties...the very bright ones are

in a separate [accelerated] class (T1-INT).

In contrast, the teachers in the LP-schools perceived their students as having

negative attitudes, weak at mathematics, and the students were of either average or
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below average standard of achievement. For instance, according to T3 their students

had negative attitudes towards mathematics. T3 described their students as:

As you have seen, the participating level has been on a few individuals and majority, in that
class of thirty-two students, you have about ten, who are very active and those are the ones,
who after covering chapters, they come to you and say, please, can you give us, may be
twenty problems and we try on ourselves and then we see what follows, but others, we have

the biggest number, ... actually (T3-INT).

The student admission criteria to all secondary schools are the same. But, the
grades of students admitted to the HP-schools are usually better than the grades for

distinction passes (1 or 2)

(I8 _NIN BIN NIN NIN NI
foors WhIIC STUAERIS Willl pass passes (7 or 8) or

sometimes even a fail (9) could ik ool. In general, students in

ed that sometimes the

the LP-schools had poorer frade—at—admission—

admission criteria were watkldN I&&EB&&J}M@@M weakest of the weak

students. The students in thel‘i’-lg‘c 6&5!%&% w‘é‘ré‘éillgi‘:ér to those at LP1 in many

respects. According to T4, the students they admit “are not the best students” either.
Furthermore, the students admitted at the HP-schools usually come from
“good” primary school background. Most of these students would have attended the
best ranked primary schools in the country. The best primary schools were located in
the urban centres. Such schools were usually well resourced both in material and
human resources. On the contrary, the students who got admitted in the LP-schools
were likely to have attended primary schools in the medium to poor performance

range. Such primary schools were usually located in the rural setting. The rural
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primary schools often lacked resources for teaching. The students who were admitted
for secondary education from such schools were generally with weaker primary
mathematics background.

According to the teachers in the HP-schools their students had a good
command of the English language. English is the medium of communication in the
classrooms. As such, the students were able to fluently communicate with their
teachers and with other students. At the same time, the students were free and
confident to express themselves and their ideas. The students at HP2, for example,

were very confident and felt free to expresgthemselves among themselves and to the

teachers. These students wer=Sr o oresene e ork to be audited by the

(I8 NIN BIN NIN NIN NI
N R T S M e |

teacher and other students. ffudents in the LP-schools

appeared reserved. They tendej

they did not freely speak,

probably for fear of making grammatical mistakes. Consequently these students had

UNIVERSITY of the
limited freedom to express tlﬁmlgfgei”tﬁtﬁiﬁcath%s[gnﬁto their peers in English.

Most of these students preferred to communicate in the local linguistic dialect of the

area. Probably their primary background and the local environment could partly
explain the poor mathematical language the students seemed to have difficulty with.
T4 seemed convinced that there are multiple sources of their students’ problems as he

explained:

This is as a result of the intake, normally the bright students do not prefer to come to the rural
areas as the term is on, but all the same, we do our best and ah...bring the extra lessons...we

find that a good number come out, and we like ah...taking up, every lesson (T4-INT).
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5.3.5 Student Grouping Strategies

Teachers in HP-schools had several grouping of students’ practices as
summarised in Table 5.12. In the HP-schools teachers organised students into after
school study groups. These study groups met outside normal contact time to discuss
and follow up work covered in the formal teaching sessions. They were convenient
for cooperative learning and peer-tutoring. At HP2 the study groups were formed by
students from different classes. Within the classrooms the teachers also formed small-
groups for discussions. At the same time advocated for uniform coverage of the

///A

1 ili TV PO I TNV RS TSR T VYT YTSN YT ¢ o
content in order to facilitate s& PErastHayEroRPREnssSSIaTs because, These children
AR L S M Ve

need to interact very much d y| need...the time to discuss

with the colleagues in the other

In contrast, the teac i e ]P- ainly helped those students who
TNV telfglief'{pnf the ©

individually asked for help. Aﬁi_ﬁ?ghf ﬁﬁlﬁ W, ﬁelfip'ctgd into usually two groups

for the purpose of drawing graphs. But, in LP1 the students were only grouped at the

S.4 level. When T3 was asked whether he grouped his students he replied:

Oh..., no, we, I don’t break them into smaller groups. The reason is that now I am time-
barred because of the syllabus coverage that [ have told you about. I have to go back and then
move ahead. | have not broken the students down into groups, but in senior four for example,
I have groups (T3-INT).
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Table 5.12 Students Grouping Practices by School-type.

HP-SCHOOLS LP-SCHOOLS
-After school study groups -Students’ individual effort
-Cooperative learning and peer tutoring -Grouping in some topics

-Teacher facilitation
-Mixed classes groups

-In class small-groups

5.3.6 Assessment and Evaluetior

- o v L el S s e AL £ N st i i
Il.l|-ll-ll-"-ll
Teachers in both HP- énger-seireaisrrsed-<aneral 1ssessment and evaluation

practices. The assessment wa III '! Ell types of schools. But, the

teaching within the schools Fﬁ??ﬁﬁv—appe&reﬂ-exﬁﬁt%n driven in both types of

schools. For example, T2 pofIn‘l I}out thERS ITY ”f the
WESTERN CAPE

...the majority of the teachers drive the students towards passing the examination. But not

knowing the mathematics, not relating the mathematics to the environment, yet if you are
teaching mathematics students could recognise mathematics... So the way our syllabus is
being treated is actually geared towards passing the examination. It is like coaching some
concepts you say, please you must take them, it is like this, it is like this. The background
questions are not there, how come? How is it? Why like that? Why not do like this. ‘Why’
part is not there in the teaching (T2-INT).

Similarly, at LP1, T3 pointed out that he gave more time to the external
examination classes. According to him that was so, “because, now I am concentrating

on with candidate classes, leaving these lower classes, otherwise I might have less
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time for the candidate classes, normally I give them, extra time, to beef up what they

have,” which he summed up as:

But anyway, despite that, I have been trying to at least bring out people, at least you can have
about ten with credits, at least some passes and of course failures ... but we normally have

that kind of thing (T3-INT).

Meanwhile, in the HP-schools, the teachers always conducted common tests
and examinations. The teachers administered joint assessment for all classes at the

same level. They gave students timed-written-papers for assessment. The teachers

sources like the UNEB pas

school’s past-papers questiogs e tdd sL_kdpt questions-banks of past-

paper-questions from the U%@?IWRS"IM?&W’W& performing schools.
The assessment seemed mowy formalide Be@usd i FFe80lts were used to inform

teaching. The teachers in the HP-schools also conducted review lessons. The lesson
reviews were also intended to synthesise what the students had learned. They were
meant to give them more engagement and to enable them identify gaps in their
knowledge. The teachers argued that the lesson reviews helped the students to
develop confidence in their ability to succeed in mathematics. The teachers provided
students with outlines of the content to be covered which appeared to help them

organise their ideas.
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But, in the LP-schools the teachers used monthly tests and homework
exercises to assess their students, as was the case at LP1 for example. The questions
the teachers used were mainly derived from the school’s past-papers bank and
textbooks. However, the questions in the questions-banks that were seen were neither
open-ended questions nor applications type problems but routine exercises. The
teachers in the LP-schools also used lesson reviews. The teachers’ assessment seemed
more summative than formative. The lesson reviews questions contained some
recently covered work and some work that had been covered earlier. T3 explained his
practice as follows:

What 1 normally do, I bri - 3 f , if what they lost was in senior

two, what I normally do, i papers from senior two, and by

the end of senior two, I expjddt to|Bhgve this, thi and the ofbgr, so I normally begin from term

one, when I see a term o e that when they get a paper, I

normally give them, say try the questions you think you can (T3-INT)..

UNIVERSITY of the
Table 5.13 summarisey BeSaskeisBANpriciideF that the teachers in the HP-

and LP-schools used in their schools.

Table 5.13: Assessment and Evaluation Practices in HP- and LP- Schools.

HP-SCHOOLS LP-SCHOOLS
-Joint timed-written-papers, end of unit, | -Individual teacher tests
month or year tests and examinations -Monthly tests and reviews
-Fortnightly review tests -Textbook questions used as seatwork and
-Homework homework
-Questions banks and past question papers -External examinations format
-Individual and group class work -Examinations and exercises
-Diagnostic and formative - Individual class work
-Diagnostic and summative
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5.3.7 Presentations of Lessons

The presentations of lessons had different patterns. One observation was that
teachers in the HP-schools asked students probing questions and varied approaches as
lessons progressed. For example, during his lessons, T2 provided worked examples in
stages of stepped levels of difficulty from easy to hard to hardest as schematically
illustrated in Figure 5.1. He (1) did the first problem on the blackboard; then (2) he
together with the students did the second problem jointly on the blackboard; then (3)
the students did the third problem together on the blackboard; and finally (4) the

student then did the fourth pr cise books.

Teachddq polvislone] problghh on|@lackbphrd

L 1

Teacher with students’ cortimgT%yEtﬁsg\fﬁwﬂ prrﬁtilem, on the blackboard
WEST l&{N CAPE

Students together make their own contributions to solve a third problem on the blackboard

{

Students individually solve a fourth problem in their exercise books

Figure 5.1: A scheme for solving worked examples.

Similarly, at HP1 as the students did the assigned problems T1 challenged
them to state what they deduce from the information he had provided; elicited and

provoked their understanding by asking the students what steps they would follow to
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extend a solution; and he encouraged them as they worked to work harder and faster.
He accepted students’ solutions but he tried to modify them. During the lessons, the
teacher moved around the room to observe each student’s work. The students were

however usually busy and focused on the lessons.

Summary Lesson-Portrait of Tl and T2 in the HP-schools
In sum, the teachers in the HP-schools engaged in various activities during the
lessons. The characteristic way of working is captured below giving some aspects of

activities in the lessons' presentations that T1 and T2 gave. The teachers:

e Marked and correc MeLEV TR e T blems but leave students to

complete working i

e Introduced the neg=onicotthetesson
e Provided worked E{;NI[‘SERS@Q&?TS‘gfﬁﬁpped difficulty level from
different sources qwzlwgtert@ytﬁndeaﬁ e

e Moved around the class monitoring progiess, supervising, correcting and
marking students' work;

e Invited students to the blackboard to work out their solutions to problems;

e Challenged students to explain solution procedures as they listen, guide
and facilitate;

e Asked provoking questions and answers;

e Recapitulated lessons with emphasis on what seemed not clear or not
understood during the lesson;

e Assigned new problems as homework; and

e Gave reference sources for further reading on the topic.
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Summary Lesson-Portrait of T3 and T4 in the LP-schools

In sum, the teachers’ engaged in various activities during the lessons in the
LP-schools. Their practices are captured by the following characteristic way of
working from the presentations that T3 and T4 gave. The teachers:

e (leared administrative chores such as roll call;

e Reviewed previous lesson’s work and assignment;

e Took examples and do them on the blackboard and students copy;

e Introduced and explain new content in detail using worked examples;
e (alled on students ‘to think” and contribute ideas;

e Assigned students supervised seatwork exercises to do as they moved

copy the solutions;

e Gave steps, proced

e Solved one or twEprobtemsorasstenea-exererses on the blackboard;

e Assigned new hoﬂ%&‘é’&&&lé&f nf the
e Told students whAMJIISAIBEMN CAPE

Overall, from the lesson characteristic way of working given above it is
evident that the lessons differed. The teachers in the HP-schools announced the
lesson objectives; they invited students to the blackboard to solve or explain their
solutions; they challenged the students to explain their thinking; provided students
with references for further reading on the same topic; and they generally followed
constructivist and learners centred teaching principles. In contrast, the teachers in the
LP-schools spent the initial minutes of lessons clearing administrative chores; they

did examples on the blackboard for students to copy; they gave the students the steps,
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procedures and rules to follow in solving particular problems; they explained new
content through worked examples; and they generally followed expository, teacher-

centred teaching principles.

54 SUMMARY

This chapter described the qualitative findings of the study. The analysis was
approached through a quasi-grounded theory approach. The two major constructs to
which the categories were clustered: pursuing excellence and enhancing participation
which were illustrated using the data. The data revealed that the teachers used various
instructional materials that led t environments. The different
schools used different teacher e s the horizontal or vertical

or ad hoc patterns to engage th teatherg{|Atl{e e Hiine, the teachers at the HP-

schools used a synchronise = . d on content coverage to
facilitate the completion of thd ByIER.E RLSJanﬁmﬁﬂm were diagnosed through
different techniques that iI}CYLIEE§ Tvrﬁl& %d(y}l Pnl%'thods. The instructional

approaches that were used attempted to take care of the student’s individual

differences. There were efforts in all the schools to provide the students with
additional teaching sessions to improve on the students’ performance and to make up
for any shortfalls. Pursuing excellence promoted teachers’ effort for the students to
achieve better.

Teachers enhanced participation through their involvement in various
activities and tasks. The teachers employed various assessment techniques to test

students using mainly past-paper-questions kept in question banks. Teachers
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conferred with each other to try to improve their practices and performance in the
classrooms. They also conducted different types of lessons, attended to and engaged
students differently. The teachers perceived students as having different attitudes,
primary school backgrounds, and varied freedom to communicate with others. The
students were noted to have different primary backgrounds, attitudinal and admission
characteristics that sometimes dictated on what the teachers could do in their
classrooms and schools. Some of the teachers organised students into study groups to
enhance peer-interaction. Enhancing participation promoted student attitudes towards
mathematics and encouraged engagement jg_their work. The next chapter discusses

//’.‘_’\\

the r 1 r i Hll;:-Cl;:f.ik‘lilﬂlillllllillll”lll'lll f h "
esults, draws conclusion I DLONCE FISSMImMENSIInS the study
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CHAPTER 6

DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS

DISCUSSION AND IMPLICATIONS

The primary purpose of this study was to investigate the relationship between

student attitudes towards mathematics and achievement in mathematics problem

solving. A secondary purpose was to investigate the nature of teacher practices in

high-performing and low-performing secondary schools, based on the mathematics

problem solving achievement scores_j More specifically, this study was

designed to address six questi

&

Are there relationships Bétwetin stblentattifddles [i)ward mathematics and

achievement in matheniatics probl

Are there differencest‘ ﬁuic‘ytERLgerrPYa&i!s Hﬁ;hematics (a) by
school-type and (b) (RS T ERN CAPE

Are there differences in student achievement in mathematics problem solving
(a) by school-type and by gender?

Are there interaction effects between school-type and gender on student
attitudes towards mathematics and achievement in problem solving?

What do mathematics teachers do in their classrooms?

What do mathematics teachers say about their instructional practices and

schools?
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The student attitudes towards mathematics were surveyed and their
achievement in mathematics problem solving tested. The participating teachers were
observed teaching in their classrooms that included the surveyed students and they
were also interviewed. For each of the six questions, a summary of the findings,
discussion, and the recommendations that emerge from the findings, is presented in

the following sections.

6.1.1 Are there relationships between student attitudes toward mathematics and

achievement in mathematics problem solving?

To answer this qucst' ; used. The results of this
e e B T E e Rl B e e R T S W R R R

TN NI I NCRT .
study confirmed earlier rescaghps s—ralatecato-thearelationship between attitudes

i

and achievement in mathema dy suggest a weak positive

EI! II
relationship between studed—arrudes towaras—mamematics and achievement in

mathematics problem solvinpam(;uyggn’%!n’gﬂ‘ﬂ[ élalt‘z; shows that attitudes and
WESTERN CAPE

achievement co-vary. This finding is consistent with evidence from other research

that there is a relationship between attitudes and achievement (Ma, 1997; Ma &
Kishor, 1997; Maqsud & Khalique, 1991a, b; Papanastasiou, 2000). For instance,
Magsud and Khalique found a moderate correlation between attitudes and
achievement among secondary school students in the North West province of South
Africa.

Mathematics anxiety has been found to have a negative relationship with
mathematics performance and achievement (Hembree, 1990). Earlier researchers

have reported a regular though small negative relationship between mathematics
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anxiety and performance with correlations ranging from -.11 to -.36 with students
with high levels of mathematics anxiety tending to have lower levels of mathematics
performance (McLean, 1997; Tocci, & Engelhard, 1991). Although several
researchers have viewed mathematics anxiety as a subject specific symptom of test-

anxiety, this study did not investigate that link.

6.1.2(a) Are there differences in student attitudes toward mathematics by school-
type?

A critical component of this study was to investigate student attitudes towards

mathematics and their achievement in mathematics problem solving. The student data

from the SATMI were used 3 anssvan fiis waveli. The D dings of the current study
S s e e eI

revealed a statistically significg ey i¢™MAiLs anxiety between students

in the HP-schools and studdifs i ; . Bibdents in high-performing

schools are less anxiety prone_while those in the L P-schools appeared more anxiety

UNIVERSITY of the
prone. For example, the stud@@{sﬁnsthf lﬁl’ﬁcﬁolt«‘wﬁriﬁgniﬁcantly more confident

in learning mathematics than those in the LP-schools. The difference in confidence to
learn mathematics could have originated from other sources such as the home
background, parental and peer encouragement.

According to available data most of the students in the HP-schools had quite
highly educated parents whom they could consult about their work, even at home.
This was not the case with the students from the LP-schools most of whom had less
educated parents, some of whom did not even attend school. The strong primary
background from which the students in the HP-schools came could have contributed

to their being more confident in their mathematics. Perhaps because the general



177

public seems to trust that the students in the HP-schools will do well, and usually they
do, the students satisfy that prophecy. From personal experience, the general public
believes that some of the HP-schools are the “homes of tomorrow’s leaders.” Indeed
there are role models in society to confirm that. The teachers in the HP-schools
challenge the students to excel and build confidence both in and outside the
classroom. Such opportunities do not seem to be offered to the students in the LP-
schools. The importance of making students confident in their ability in mathematics

has been stressed by the National Council of Teachers of Mathematics (NCTM, 1991,

2000). The confidence of students in th P-schools was also evidenced when

/_../_.‘.\
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i : i ffldents to the blackboard to
! ! n in the class activities and
they showed a degree of posmve ttitude to the work they were doing.

UNIVERSITY of rw
The results of this ﬁuﬁ/bnfi Etﬁfl\qlﬁ& ]lCif in levels of mathematics

anxiety, the confidence to learn mathematics and motivation in mathematics among

teachers called them to the tation of their solutions,

ideas or to defend their workI?

Justify their work it seemed to ¢

students in the different types of schools. These attitudes could be attributed to the
school’s culture and the way the teachers play their teaching roles. It appeared that
the school location did not determine the nature of student attitudes in this sample of
schools. In the schools’ sample, 77.8% of the schools were rural schools, although
the other 22.2% of the schools were urban schools that could be termed ‘urban
schools with rural parents’.

The implication this result for teachers is that since not all students are

intrinsically motivated in the classroom they need to translate the curriculum in terms
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of skills that students would find relevant and interesting (Boekaerts, 2002). Students
could become more involved if what they are taught and what they learnt were
applied to real life situations. At the same time teachers could assist the students to
become more motivated learners through their exemplary behaviour and the
assertions that they make in the classrooms. To build task involvement and
motivation in mathematics classrooms Kloosterman and Gorman (1990) have
suggested that teachers need to communicate to students that they know they can

learn mathematics; praise student effort and performance when deserved; employ

cooperative grouping and encourage digeugsion of mathematics among students;

/A
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when students go wrong in try again and again rather

than letting them to worry abol

Secondary school teac |

the students they teach. Students academic _history should be shared between the

UNIVERSITY of the
primary, secondary and teq%fmeguiawklme © I{eigzﬁhould be a stronger link

between the primary schools and the secondary schools than is currently the case. In
this way teachers would know the student attitudes and possibly help them to develop
more positive attitudes and to guide them on how best to teach them. The success of a

school needs to be a combined effort of the society, parents, and teachers.

6.1.2(b) Are there differences in student attitudes toward mathematics by gender?
To answer the above question the data collected from the SATMI
questionnaire were used. The results of this study indicated that there was a

significant gender difference in mathematics anxiety among the students studied, with
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the females being more mathematically anxious than the males. There was no
evidence to suggest a gender difference in Motivation to learn mathematics among
the S3 students studied. But, less than 83% and 98% of the students in the HP- and
LP-schools respectively scored 50% on the motivation scale. In general this result is
consistent with the findings of Meece (2003) that lack of motivation in mathematics
continues to be a problem in many countries of the world. However, females in the
HP-schools obtained significantly higher mean scores in MOTYV than females in the
LP-schools. The females in the HP-schools were perhaps partly motivated by the
good passes they received at the PLE aftgr_the primary school level. And perhaps

/A\
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3 m joth males and females, in

traditional school culture of &K 'i'l' TPRETo 3T
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females could be motivated to maintain the status quo as one of the study girls-only

UNIVERSITY of the
school was one of the bes.hpiir'f%rnrh]g Eicmolt.in?‘Jl f}eEcountry. In addition, the

collaborative practice that the teachers used through discussion groups such as

because the HP-schools usu ell, these schools have a

these schools seem to have aintain standards. So the

discussion of teaching approaches, peer collaboration, the use of common schemes of
work, and joint testing seems to promote a model for students’ motivation to learn do
well together as a group.

Furthermore, a significant gender difference in confidence to learn
mathematics was found among the S3 students studied. The males showed higher
confidence than the girls. This result confirms and supports earlier research studies
that have shown consistent gender differences in mathematics confidence, with males

being significantly more confident than females (Hyde, et al., 1990). The data in this
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study support the assertion that even when women are successful at school they often
express lower confidence in their ability to meet new mathematical challenges
(Drzewiecki, & Westberg, 1997; Meyer, & Koehler, 1990). The differences could
also accrue from other individual based differences or through external conditions.
There will be differences between students who have learning difficulties and those
who are gifted and able to do mathematics.

The implications of these results for teachers are that they need to be aware of
gender differences between students because teachers could contribute to females’

negative attitudes towards mathematics by using gender-biased practices like giving

g

PSS Fheretsresenrermeviaeice that girls have positive
(I8 NIN BIN NiN NIN NI
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mathematics decline as they grow older. From personal experience it seems girls

UNIVERSITY of the
would enjoy mathematics if mathgmatics were tayght in_a cooperative setting that
WESFERY CA'PE

takes advantage of the strong tendency of females to be more social than males. Girls

females less attention during

attitudes towards schoo! but athematics. The teachers

also need to be aware of positive attitudes towards

appear more cooperative than competitive learners in mathematics.

Teachers must try to reduce mathematics anxiety among students by using
different teaching methods such as cooperative learning. From the observation of
lessons the males tended to dominate class-talk in whole class instruction. The female
students appeared less willing to participate in class activities than the males in mixed
schools. The participation of students was not a problem in single sex schools. But
teachers need to be aware there could be variations in gender differences in

mathematics across schools and across teachers. Teachers need to engage girls to
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answer questions and to give them praise when appropriate and deserved. Even when
students are taught in single sex schools, some of them will still have negative
attitudes towards mathematics. This finding was evident about girls in girls’ only
schools who still showed negative attitudes towards mathematics. And there is
evidence that separating girls and boys during mathematics instruction does not
improve the girls’ negative attitudes towards mathematics.
6.1.3(a) Are there differences in student achievement in mathematics problem
solving by school-type?
The student data from the MPST _ywere used to answer this question. The
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results of the problem solv S GSSISEmIn ShTd innt udents in the HP-schools
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performed better in problem §§ Siffrts in the LP-schools. This

result confirms the differences students at the time they sat

- |

PLE. The HP-schools admi.tted mostly the best students in the country who seem

UNIVERSITY of the
motivated to attack unfamil.ﬁ; ﬁf%blf‘nﬁ ﬁtﬁen{s l,q ﬁftschools appeared to have

more opportunities to learn than the students in the LP-schools. From the teacher
interviews, it was evident that students in the different schools covered different
amounts of syllabus content. The time that was lost in the schools, like poor turn-up
at the start of term, as T4 reported at LP2 was often difficult to recover. This finding
is consistent with the finding that “the amount of time that teachers spend on
mathematics is another indicator of students’ opportunities to learn mathematics”
(Hawkins, Stancavage & Dossey, 1998:56). According to the teachers in the HP-
schools, they provided regular feedback to their students to try to improve on their

performance.
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A scrutiny of the students’ solutions revealed that the students in the HP-
schools wrote superior quality of solutions to the MPST than the quality of the
responses of the students from the LP-schools. Moreover about 30% of the students in
the LP-schools returned blank answer sheets to the MPST. Another possible
explanation for differences in student performance in HP- and LP-schools is that
teachers in HP-schools provided some open-ended and investigative type tasks to
their students as their practice as was reported in HP2. Teachers need to be open to

student solution methods and interaction with students. In other words teachers must

encourage students to find their own sglutigps strategies and provide students the

//,‘.\

opportunity to share and w;m:m""ﬁ'

schools admitted the best stﬁeﬁslfcg)ﬁ ﬁespluiqgir,\, education level. These students
1V Y of the
were often regarded as ‘the ag icergaiy #y the-cquipiry: The types of problems in
PR N EAUpE e P

MPST were not the usual textbook type questions that students were used to. Students

and solutions (Grouws &

Cebulla, 2000).

Another possible expl m th performance is that HP-

in HP-schools appeared to have been prepared or were able to confront new
unfamiliar problems from a variety of sources and supplemented by the way parents
were involved in the student learning which Walberg and Paik (2000) also pointed
out. This finding is consistent with the result that “variations in academic
performance among schools are connected closely to the family situations that prevail
in the schools” (Caldas & Baukston, 1999:97). These, among other reasons seem part

of why students in the HP-schools performed better.
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The implications of these findings are that teachers need to have high
expectations of students they teach and teachers should guide students to set goals
and aims and help students to achieve them. Because the teachers were aware of
differences in mathematics achievement between the students in the HP- and LP-
schools at the time of admission the teachers should ensure that students are given the
time and opportunities to learn important curriculum content to try to bridge any
differences. Teachers must maximise the limited classroom time available to engage

students in lesson activities. There is evidence that the opportunity to learn

mathematics content bears directly and agsitively on mathematics achievement

e
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(Grouws & Cebulla, 2000).

Teachers need to use pibcies to avail students the

llow -up practice problems.

chance to work together in p

At the same time teachers ﬁﬂ?NdIWﬁagit)f% torr}l]al and informal assessment
U 1&

techniques that are aimed at ¢ljagnqsi 1 ni grstgdent progress and learning
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and for improvement of the curriculum. There is evidence that when students work in

small, self instructing groups they can support and increase each others’ learning
(Walberg & Paik, 2000) because “using small groups of students to work on
activities, problems and assignments can increase student mathematics achievement”
(Grouws & Cebulla, 2000:21). Teachers must therefore encourage students to work
collaboratively and help one another. Teachers must promote students working out
their own solutions to problems and get chances to share and compare their solution

approaches with those of other students during and after the lessons.
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6.1.3(b) Are there differences in student achievement in mathematics problem

solving by gender?

The student data from the MPST were used to answer this question. The
results of the present study indicated that there was no evidence to suggest a
significant difference in achievement in mathematics problem solving between male
and female students. The males’ scores were however higher than those of the
females, but this difference was not significant. This study supports the findings of

minor but non-significant gender differences in mathematics achievement among S.3

students in Uganda by Opyene-Eluk and_Opolot-Okurut (1995). However, it is
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important to note that Opye e d-Opotot-Ciemratshd | defined School-type as
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single sex and mixed sex sch porised school-type as HP-

and LP-schools as defined earli
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Some previous studifd Maf&y/sHoRf FEFAt fiffhiences in performance in
mathematics in favour of ll’?ﬁﬁ%E(ﬁéEﬁD&lN lﬁéﬁ'ﬂ@,ﬂ‘)%; Hedges & Nowell,

1995). For example, Campbell and Beaudry’s (1998) study that used public school
students who participated in the Longitudinal Study of American Youth (LSAY)
found a 10.8% gender gap in favour of males with high-achieving males scoring
higher in the 11™ grade mathematics compared to the high-achieving females. This
gender differences are however getting smaller in some countries like UAE
(Alkhateeb, 2001), the United States (Hyde, Fennema, & Lamon, 1990). However,
the latest results released in March 2004 indicate that females are achieving

consistently better than the males in the United States (Perkins, et al., 2004).
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6.1.4 Are there interaction effects between school-type and gender on student
attitudes towards mathematics and achievement in problem solving?

The results indicated that there were significant main effects on mathematics
anxiety and confidence in mathematics by school-type and gender but the interactions
were not significant. The results imply that student levels of anxiety and confidence
do not depend on the combination of school-type and student gender. Hence, it does
not matter whether a student is from an HP- or LP-school, a male or a female.

Furthermore the results indicate that there were significant main effects on

motivation to mathematics a ng by school-type and not

by gender and the interactions MM There was no evidence of a

difference on motivation and||4 dlics by gender. The results

indicate that student levels @

problem solving do not

depend on the combination il MI(V—E{E.&J mﬂenfg‘&tder. Therefore, it does not
matter whether a student is };{)#RFEE 5‘ ﬁ’—sE-ﬁé%IPBE‘t the motivation seems to

depend on the gender.

6.1.5 What do mathematics teachers do in their classrooms?

To investigate the nature of teacher practices in the HP- and LP-schools two
questions were examined: What do mathematics teachers do in their classrooms? And
what do mathematics teachers say they do in their classrooms and schools? The study
yielded information related to the first question from classroom observations. The
description of the teacher practices in this study was intended to serve as an

illustration of the particular teaching practices that teachers used. The findings
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explain how the teachers struggled to ensure that students achieve better. And
through enhancing participation the teachers tried to develop in students positive
attitudes towards mathematics. Viewed from that perspective, the results indicate
relationships among teacher practices, student attitudes towards mathematics and
achievement in mathematics problem solving. This study showed that there was
limited use of technology in the classrooms visited. Even though calculators were
available in small quantities in each classroom, they were not extensively used. These
findings are consistent with the results of other surveys in several respects.

Previous studies such as by Huang & Waxman (1996) have shown that technology

Was not wldel used ln gcl]o ATANNAI D INN VATATa a TN W/23 a Wl S a B2 B .
y XTI RTH WO T XY

i'n results. Some possible

are still expensive in Ugafj?\ffi]fﬁgiaf‘itudcﬁt Schools do not supply
U &
calculators to students and WISaie mwnd@gwt money on acquiring such

technology for teaching. Yet, inevitably with the advance in technology, teachers may

eveloped country like the

United States. The ﬁndings

f lcul at

explanations for the limited u hnology such as calculators

need to increase the use of technological resources such as calculators in teaching
mathematics.

In the development of the lessons the findings of this study indicate that the
teachers from the HP-schools engaged students in more practical mathematics using
various teaching aids than the teachers in the LP-schools. There was also an emphasis
of daily life applications of the topics that were taught. On the contrary, the teachers

in the LP-schools were more interested in getting the syllabus completed. In the
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course of teaching, whereas the teachers in the HP-schools used a scheme for doing
worked examples, they left the students to complete the working. But, the teachers in
the LP-schools would do all the work on the blackboard for the students to copy
following a predetermined pattern that they always used. Even without having been
directly exposed to the vision of the NCTM, it would appear that some of the
teaching in the HP-schools is consistent with the teaching principle advanced by the
NCTM (2000) that “mathematics teaching requires understanding what students
know and need to learn and then challenging and supporting them to learn it well”
(NCTM, 2000:16), as the teachers challgnged and tried to support their students.

///,A\\

Certainly the quality of '||w.mﬁ'=':|"‘"71"-'-:'imﬁ';|' seems to depend on what
L R 4 R S

teachers do with their students|}

of mathematics and their math¢p hing.
The use of workec.l le Renkl’s 1(2002:529) finding that
UNTVERSTTY of the

learning from worked-exanﬂﬁi‘:‘lSvir)Eei%Nveé)ﬁuplﬁ skill acquisition, at least

when the learners actively explaining the solution steps in the mathematics to
themselves when learners engage in.” But sometimes the danger with worked
examples is that they could be closed and identical in form to the pattern of the
questions in assignments that students are given. Such a danger has been observed in
the examples in textbooks in England in a study by Haggarty and Pepin (2002).

There appears to be a need to plan for more time for teaching mathematics
than currently timetabled. At the moment although HP-schools spend 3.3 hours of
school time per week on mathematics, the LP-schools spend four hours a week on

mathematics. However, the students in the high-performing schools seem to get more
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opportunities to learn through the additional teaching sessions that the teachers
arrange. The UNCST (1999) recommendation of 12 periods per week, which was not
implemented, may have to be revisited. Certainly the students were given time and
opportunity to learn mathematics, which is one requirement for students to acquire
high-quality mathematics education (NCTM, 2000) but probably not enough. The
amount of time available could adversely affect both the implemented and the
achieved curricula that are related as shown in the SYTEST model that was earlier
shown in section 1.2. It is interesting to note that additional teaching sessions were

conducted in both the HP-schools and t P-schools. Two options come to mind

or whether the current

Y AaVSaVAT NN aT2AVANS s VoYY NN aa VA VIR R a0 [

about what schools face: et ey end e
T R S A TS|

allocation of time they have cqg fMised. But, probably the latter

option may be more feasible a

These findings extend Yprevious research findings on the instructional

UNIVERSITY of the
approaches reported by Otti)‘atg%:,—ll,cilii\ﬁl%\}an{ﬂ(}{egg}gm%) by illustrating that

teachers engage in more practices than those practices reported for Uganda. This
signals the strategies teachers use to overcome the “overloaded curriculum” and the
“pressure to complete the syllabus [that] prevents teachers to use more cooperative
strategies in teaching” in Uganda and other countries in sub-Saharan Africa
(Ottevanger et al., 2003:3). But in addition such pressures the diversity of students
(Lou, et al., (1996) could also restrict teacher practices. But how each teacher in each
school covers the syllabus content remains a matter of personal ability and

industriousness.
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At the end of the lessons the teachers in the HP-schools made oral summaries
and highlighted the main points of the lesson. In the LP-schools the lessons
sometimes ended up abruptly. Above all the teachers appeared to conform to the aims
that are stipulated in the curriculum documents and textbooks in the country. The
teachers have little access to other documents such as the Standards proposed by the
NCTM (2000) to be informed of the changed roles of the teachers and learners but
heavily rely on the ideas they gain from training institutions. It would appear that the
way teachers interact with students might inhibit or propagate differences among
students.

The implications of RSt teachers need to pay attention to
W NTH WTW NI WY

how they conduct their lessof]} #e[{|mathematics lesson with a

" {
reminder to students about th¢ 'l th

conclude the lessons with a summarioi what was taught in the lesson to guide

UNIVERSITY of the
students’ learning. At thewgi thﬁﬁlchfr S?Ptl.d be willing to listen to
L ad

student ideas and opinion about the work that they are doing and to use students’

g the previous lessons and

ideas to develop further discussion.

6.1.6 What do mathematics teachers say about their instructional practices and
schools?

The study yielded a great deal of information with bearing on this question
from interviews with classroom teachers who provided a wealth of data on what was
happening in their schools and classrooms. In the analysis of the qualitative data from
the interviews, the lesson observations and the audio taped transcripts the following

results were found. First, the teachers in LP-schools mainly conducted more whole-
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class, teacher-centred expository teaching and organised their classrooms in
traditional rows and columns than the teachers in the HP-schools. The pattern of
teaching in the LP-schools showed that the teachers were in control of what was
taught, when and under what conditions the teaching took place in the classroom.
This finding replicates the observable measures of teacher-centeredness instruction
advanced by Cuban (2001). The teachers in both types of schools probably teach in
the same traditional way they were taught. This finding is at variance with the
emphasis for teachers to adapt learner-centred teaching (Evans, 2002; McCombs,

2003a, b; Meece, 2003). Learner-centred teaching is envisaged to improve student

resources and materials at their dis {)(osal than the teachers in the LP-schools. This

UNIVERSITY of the
finding is consistent with %ﬁdéoxlyizeﬁ ation, l,isxi}gEa variety of instructional

techniques that Walberg and Paik (2000) noted could raise student achievement if

academic engagement and (G2

recognises learner mdnvndual f

were observed to be more fle

applied to lessons for individual students and small groups. Though teachers in the
LP-schools seemed more constrained by the shortage or lack of resources and
materials, the difference in the use and quantity of instructional resources and
materials in the two types of schools support this view. The data indicated that there
were more instructional resources and materials in the HP-schools than in the LP-schools.
Second, the interviews with the teachers revealed that students in HP-schools
were streamed according to ability and performance whereas the students in the LP

schools were kept in mixed ability classrooms. When questioned about the difficulties
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that the mathematics teachers experienced, the common response was that the heavy
workload involved teaching many lessons in different classes and marking. There
was a shortage of mathematics teachers in all types of schools although the HP-
schools were slightly better staffed than the LP-schools. From the interview data
some of the teachers revealed that sometimes some of the teachers in the HP-schools
also taught in some of the LP-schools. Because of the shortage of mathematics
teachers the few available teachers who were posted to a particular school could

unofficially, if they so wished, arrange to be teaching in other schools as well for

extra pay. The teachers described the pragtice as “Mungo Parking or moon-lighting”
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usually conducted to try to *

higher ratio in the HP-schooll§

Table 5.2. This ratio did not s¢g idents were taught although

-

Bennett (1996) has rightly cautjoned that class size may affect the teacher’s planning
UNTVERST I 0f the

and preparation, matching awr ﬂfgﬁnfiewlaéﬁr?%auon and assessment and

diagnosis.

Third, the teachers advanced various reasons to support conducting of

additional teaching sessions as presented in Table 5.6. Three of the reasons are:

1. To re-teach already covered work that clarifies what was not understood and
not clear;

2 To attend to student individual differences so as to bring them up; and

3. To review the work covered in earlier lessons, terms or years and to catch up.

It appears that every available free time in the school day was used. As

indicated in Table 5.6 the time for the additional teaching sessions varied in the HP-
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and LP-schools. In the HP-schools the additional teaching sessions were conducted
during preparatory time and during the breaks whereas in the LP-schools the
additional sessions were conducted during the holidays and at the early morning
before the official beginning of school. The preparatory time was convenient for the
HP-schools because they were boarding schools and during holidays was convenient
for the LP-schools because the students were usually from the local community
around the school. It would appear that the late payment of school fees, truancy and

tardiness on the part of the students partly accounted for the late start of LP-schools.

In the HP-schools the additional teaching.sgssions are accepted school routine that
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additional teaching was thevaazﬁngmfnﬁ? Rfl\clon@ 1h PErage, whereas in the LP-

schools they were for catching up with uncompleted content. That meant that either

teaching sessions though appe

there was too much syllabus content to complete or the time allocated to mathematics
per week was not enough.

Furthermore, this study also found the following features of the nature of
teacher practices. First, teachers in the LP-schools did most of the teaching from a
single textbook as a content source but the teachers in the HP-schools used several
sources. This finding replicates Kiragu’s findings in Kenya. Kiragu (1995) observed
that the teaching of standard six mathematics classroom was predominantly

characterised by: (1) the use of several examples from the textbook; (2) a lot of
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emphasis was put on following routines established during the lesson to solve the
assigned problems; and (3) students were not given opportunity to do problems
outside the textbook or even to discuss the solutions among themselves, or to explore
various ways of arriving at a particular solution. This pattern of characteristics was
more-or-less replicated by Wong (cited in Clarke, Clarke & Sullivan, and 1996:1211)
who claimed that most mathematics teachers then taught in accordance with three
things namely: (1) the text book, (2) the examination syllabus, and (3) the past papers
in public examinations.

Second, the findings show that there is a shortage of teaching and learning

u‘nvunu—:n\utumu-nva-uv.uni- in the HP-schools had
IF NIN RIN NI BIN NI
[ N OO0 T S W e e

I_i i_ H ¢hials and a greater variety of
=.1: |.

the findings of the research on the trends and_challenges in instructional practices in
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different countries in the Sulxéaﬂagap[ri%i@ﬁ is(wﬂl ﬁ)ﬁflmented that “many of the

country profiles emphasise the lack of adequate teaching and learning facilities,

materials mainly in the [P-

e

access to and used more instr

textbooks than their counterp 5 finding is consistent with

textbooks and pedagogical materials” coupled with their availability, supply and
evaluation and selection (Ottevanger, et al., 2003:3). The findings in this study echo
the position of instructional materials in other Sub-Saharan countries that were
studied. For example, in South Africa it was reported that “because of the lack of
resources in many schools, the teacher is often the learners' only resource to learning”
(Ottevanger, et al., 2003:3). The differences in the quantity of instructional materials
are also attributed to the financial position of the school and the interest of the

administration. This finding though is inconsistent with the experience of the
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American teachers who reported getting the materials they needed for teaching their
classes (Hawkins, Stancavage, & Dossey, 1998). The economy of the country
certainly plays a role on what teachers can be availed to facilitate their teaching.
Third, another finding was that student interactions promoted by study-group
discussions was used in the HP-schools but not in the LP-schools which gave the
students in HP-schools more opportunity to interact among themselves. This
supports the finding that students’ interaction is facilitated through cooperative
learning settings (Leikin & Zaslavsky, 1997; Slavin, 1991; Walberg & Paik, 2000),
grouping for instruction in mathematics (Ggod, Mulyan & McCaslin, 1992) and that
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of students (Evans, Flower & Holton, 2001), no specific student characteristics such
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as grouping by ability or gemair 1gh urtte ﬁaﬁrotm A i_;eh?bserved in this study.

Fourth, another finding of this study was that the teachers applied their

th the assistance they get

\

from and give to each other { 1) Though peer grouping

has predominantly been cond gh pairing or small groups

perceptions of students to guide their teaching. The teachers took into account what
they considered their students’ attitudes, their grades at the time of admission, the
students’ primary background, and the students’ freedom to communicate, as was
outlined in Table 5.11. This finding is consistent with the finding of Thompson
(1992) that teacher practices are shaped by their beliefs and conceptions. This means
that the teachers tried to adjust their teaching according to what they saw as students’
needs and abilities, in a manner in which they perceived it. For example, the teachers

in the LP-schools believed that some of their students had negative attitudes towards
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mathematics that they attributed to poor primary academic background. For instance,
as a result T3 sometimes simplified the work and problems for the students. When he
worked on a problem involving plotting graphs of functions he assumed that that
problem was a bit hard for students whom he claimed are slow to know that two
tables were to be drawn for one question. He then removed the equation y =x + 1 in
the first instance and put an alternative one that was meant to be an easier problem
that was almost obvious for the students to see and do.

Fifth, this study found that teachers in one HP-school were mainly deployed

in the vertical deployment pattern, but the teachers in one LP-school were deployed
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T2 explained what they do in §i¢i issively move with the same

group of students each year. But in the horizontal teacher de]ployment pattern teachers
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teach at a particular level a,ee' qui)ie ﬁeﬁ ﬁUdimﬁi tﬁat class each year, as T3

explained he was assigned to be teaching the same, especially candidate classes each
year since he joined the school. The differences in the teacher deployment patterns
may originate from the number of mathematics teachers in the school. There was
therefore differential management of teaching in the different schools.

Sixth, another finding of this study was that the teachers in the HP-schools
reordered the syllabus and textbooks topics for the logical convenience of teaching.
They then taught synchronized lessons so that all the teachers taught the same content
at the same time. Meanwhile the teachers in the LP-schools taught topics following

the textbook layout. The topics in the textbooks that are used in the country follow a
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spiral approach to the topics such that the topics recur year after year. But in the
reordered arrangement the content of the related work were collapsed together and
taught over a shorter period. This was to avoid having to loose track of the content
and later having to re-teach it to refresh students’ memories when they are picked up
again. Furthermore, all the teachers in the HP-schools structured their teaching
according to the way topics appeared in the final examination papers.

Seventh, the study found that there was more collaboration between the

teachers in the HP-schools than in the teachers in the LP-schools. There was more

academic focused discussion among the tgachers at different times. The teachers
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teach. The school environment in the HP-schools a%)peared conducive to collaborative
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work. There was facilitati011bttggfcﬁoﬂ ﬁlmtxlsirigctg and the colleagues were

willing to work together. But, perhaps because of the small numbers of teachers the

teachers in the LP-schools struggled on their own most of the time.

Eighth, this study found that teachers in the HP-schools made lesson plans as
they prepared to teach but the teachers in the LP-schools usually had no lesson plans
of the lessons they taught. It would appear that in addition to other uncontrolled
variables teaching experience played part in the teacher’s decision to write lesson
plans. Both teachers in the LP-schools had over 15 years teaching experience and did
not see the need for lesson planning. The teachers in the HP-schools had 6 years

teaching experience yet they didn’t show that the lesson plans had “lost capacity.”
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The lessons started with motivating introductions in the HP-schools to link the
current lesson with the previous work. But, in the LP-schools the introduction of the
lesson were devoted to role-call and other administrative chores, which consumed
some of the time. However, lesson plans and lesson planning were central elements
of the teacher’s work because they identify the possible structure and content of the
lesson to be taught. It became clear that the proposed TLAILO instrument for
assessing teachers was not in use in the schools visited. As discussed in section 1.2 on

the research setting the instrument was intended to evaluate teacher’s preparation and

planning, lesson presentation and student participation and involvement among other
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higher level of student engagement than the teachers in the LP-schools. The data from
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the Flanders’ interaction a{%bﬁlg pipf[ﬁi P@ 'Eabl eljto indicates more student

initiated talking in the HP-schools (19.3) than in the LP-schools (5.9). Thus, active
class participation does not necessarily require the students to give the ‘right’
answers, but the willingness to learn through sharing of information, views and
thoughts with others. The teachers in the LP-schools appeared to conduct lessons that
were consistent with teacher-centred instruction, where they controlled what was
taught, when it was taught and the conditions of teaching within the classroom
(Cuban, 2001).

It seems that as a result of the encouragement some of the students gained

confidence in the classrooms and were freer with the teacher. They expressed
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themselves freely since they could even express their opinions to the teacher without
fear. In general, the students talked quite openly in the class. The researcher
personally observed that one student who was doing a problem at the blackboard
looked like she was enjoying herself, as she was able to respond confidently to other
students’ questions and take criticism with courage. The teacher predominantly used
the scheme outlined in Figure 5.1 involving doing worked examples of stepped
difficulty. The teacher then gradually allowed students to take over the responsibility

of working their own solutions. However, the students were not quite challenged to

attempt to explain why the errors occurred.ar to say what may have gone wrong and
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Tenth, another tmdnﬁg P&f[@tskgylyi@i tg?tﬁreﬁchers in the HP-schools
organised their students mtoﬁuﬁ;/igr&luﬁ RIWC( . cigsiiloom. It was however only

in one HP-school (HP2) that after school grouping practice was observed. This

finding is consistent with the practice in the United States reported by Lauer, et al.,
(2003) on out-of-school-time strategies used to try to help the low achieving students
in Reading and Mathematics. One obvious explanation of the findings is that
expository teaching, where students are seated facing the teacher who acts as the
transmitter of knowledge was dominated. However, the teachers at HP-schools were
sometimes able to alter the seating arrangement of the classroom as they saw it fit for

group discussion.



199

But in the LP-schools, T3 argued that students were not divided into groups
because according to him, “he was time barred in syllabus coverage.” The pressure
on the teachers to teach students to pass examinations is huge and so they had to
struggle to at least complete the syllabus even at the expense of student understanding
of the content.

Eleventh, another finding of this study was that teachers in the HP-schools
conducted joint examinations fortnightly to assess and evaluate their students, but in
the LP-schools individual teachers prepared their own assessment questions as
outlined in Table 5.13. In addition, teachers conducted additional teaching sessions in
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were using. Lauer et al. (deﬁtfgmrdéhﬁ ﬂrzt— :c,il'lgot(OST) strategies such as

summer schools, after school sessions, extended day, before school sessions, vacation
sessions and Saturday schools were effective in assisting low-achieving students in
Reading and Mathematics in the United States. Though these sessions provided more
time for remediation and for tutoring for low-achieving students they could as well be
used for other students as they were being used in Uganda.

Finally, teacher interviews and classroom observations indicated that
textbooks are a primary determinant of what is taught in both HP- and LP-schools,
though textbooks were fewer in quantity in the LP-schools. But in sum, the study did

not identify specific, dominant classroom instructional practices, or instructional
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materials that might explain higher attitudes towards mathematics and mathematics
achievement in the HP-schools. However, the differences in student backgrounds and
teachers practices in the different types of schools could possibly partially account for

the variation.

6.2 CONCLUSIONS
The analysis of data gathered in this study provided insight into the student
attitudes towards mathematics and their achievement in mathematics problem

solving. They also provided portraits of teacher practices in HP- and LP-schools. The
results of this research stud onclusions and reflect on

g 'lii

attitudes towards mathema .:_.._..............._.....-......:_.1 HP-schools have lower

directions for future research " L]

The findings of this are differences in student

anxiety, higher confidence %Bmllthﬁﬁﬂlr{[flgiqﬁdﬁﬂerparts in the LP-schools
as measured by the SATMl‘h"‘irjégtﬁmaﬁe&milﬁy’}tk’e%ndings indicate that male
students showed lower anxiety and higher confidence than the female students. The
single scale that did not show a significant difference was the Motivation scale. It is
significant that this study found no difference in levels of motivation between male
and female students.

Further analysis indicates that students in the HP-schools achieve significantly
higher in mathematics problem solving than the students in the LP-schools. And,
there was no significant difference in achievement of the male and female students in

the MPST. A comparison of student attitudes towards mathematics and achievement
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in mathematics problem solving revealed low, but significant positive correlations,
that ranged from .148 to .185 between the two variables.

The teachers appear to practice combining the school, the classroom and the
social context interaction of the teachers and the students for the benefit of the student
outcomes according to the conceptualised framework of the study outlined in section

2.9. The school, the teachers and students and student outcomes seem related.

6.3 LIMITATIONS

There are several limitations of this study that warrant interpreting the results

with caution. First, only four te wwesticated. It would be useful to
examine the practices of a la - - addition, the teachers were
drawn from only schools defjgnaled, HFH arl@| LRtkchools yet there are more
teachers in the medium per : s ought to be investigated
as well. UNIVERSITY of the

Second, the schools &"ér@élé&fﬂ %N\egd@)};ﬁthe basis of results over a

two-year period 1998 and 1999 only, and on their basis of easy access and
convenience to the researcher. The schools and students who participated form only a
small portion of the 2,055 secondary schools in the country, and about a quarter of
the secondary student population of the 175,492 (25.7%) in the region, from 683,609
secondary students in the country (MoES, 2004). Because the participating schools
were not a random sample of all the secondary schools, the results of the study may

not be representative of all the country’s students and teachers.
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Third, the study was restricted to only the third term months of the school
year over a three-month period (September—November 2001, and October-December
2002) because of other reasons like the availability of the researcher. The third term
happens to be shorter than other terms because it is interrupted by end of year
promotional examinations.

Fourth, the teachers were observed teaching on two occasions only. It was
not possible to make more visits and spend longer time at study sites and so it was

impractical to observe teachers teach more times. Perhaps more lesson observations

and interviews would have revealed teachgepractices that would have shown greater
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interview results may have presented the “best portrait” of the teachers, as these
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teachers could have change%{hi_‘rsbetyaﬁﬁrw I@t‘lof,bem g observed, interviewed

and audio-recorded. To minimise this effect, prior rapport was made with the

observations. In terms of the

teachers and the classrooms were visited before the actual data collection was
started.

Fifth, the instruments that were used had a few shortcomings. The SATMI
required a self-report data from the respondents and it was not possible to verify the
responses as genuine. This could have compromised the reliability and validity of the
instruments. In fact the AXTY and the CONF scales were highly correlated and the
MOTYV scale had a low internal consistency coefficient that could have affected the

results. It could be argued that all these scales measured the same attitude. If the
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SATMI were to be reconstructed then other different scales should be included to
measure a wider range of attitudes towards mathematics such as the Usefulness scale,
the Teachers scale, and the Attitude towards success in mathematics scale in the
Fennema-Sherman Mathematics Attitudes Scales (1976a, b).

Sixth, the problems in the MPST were of unfamiliar format to many students.
The students were not used to this type of problems and could have affected their
approach to solutions. The fact that some of the students scored zero may not have
reflected that they did not know anything. Either the problems were too difficult for
the students or they were not interested in_participating in the study. It has to be borne
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wide spectrum of the syllabﬁ? E%STTﬁerﬁfﬂf ﬁzhsigdﬁm had difficulty with this

content area they would have received a low score. If the test was to be reconstructed
it should have problems to test a wider range of mathematical content.

Seventh, the coding exercise to the FIAS sheet from the audiotapes was an
innovative approach open to errors. The interviews held with the teachers could have
been limited by possible reporting bias. It is possible that the teachers could have
given responses to the interviews in a way they felt the researcher was interested to
know. If that was the case then it could have introduced some bias in the responses.

Some of the teachers were freer to talk their minds than others.
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Eighth, this study was conducted as a snapshot of the students’ and
achievement. As such they cannot capture the true nature of the development of the
attitudes. A growth trajectory over time using multiple-point measures of the attitudes
and achievement would be more appropriate, but also more difficult to accomplish.
The researcher is aware that in studying only single-point measures of affect or
achievement studies do not document actual nature of learning but simply report
instantaneous occurrence or status of those measures (Mazar, (1998). Yet learning
entails growth and change over time. Affect and achievement are suitable to capture

growth and changing experiences using myltjple-point measures.
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The recommendations are considered in two parts (1) for the schools,

theory.

educators, mathematics teachers, and (2) for further research.

6.4.1 For Schools, Educators, and Mathematics Teachers

The quantitative and qualitative data in this study and the discussion that has
been presented and aware that no study ever answers all questions and that sometimes
studies create more questions than they answer. Some resulting recommendations

from the findings include:
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Schools should adapt a policy of providing teachers with opportunity for
professional development in and outside the schools so that they update their
content and pedagogical knowledge so as to keep abreast with the current
debates in mathematics education;

Teachers should be availed opportunities to interact and to collaborate with
teachers within a school and between schools, especially between teachers in
HP- and LP-schools to share their experiences, resources and expertise,
particularly to share exemplary practices through teacher-networks,

workshops, and seminars;
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Teachers need to payimeremstentonto-tre-ase-otea culators in the learning of
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teachers should provide a supportive classroom environment as students tend

UNIVERSITY of the
to learn better within coheslyl; ﬁn&Nmt lear 1 ; communities (Grouws &

mathematics as there 15y use of calculators can result

in improved student a n m evement. At the same time

Cebulla, 2000).

Teachers should work towards setting clear goals and intellectual challenges
for student learning; they should employ appropriate teaching methods and
strategies that actively involve learners; and they should communicate and

effectively interact with students to improve their attitudes and achievement.

For Further Research

Some appealing and potentially productive areas for future research suggested

by this study include:
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An investigation of teacher practices at different school levels (primary and
tertiary) or in different classes at the same level. Because this study only
looked at teachers of S3 classes a replication or an extension of this study to
other levels is necessary to help understand the state of mathematics education
in Ugandan schools.

A re-examination of student attitudes with an improved SATMI questionnaire
including other attitudinal scales, to capture student attitudes towards
mathematics over a period of time; and also to use improved questions on the
MPST that include more content areas, to capture student achievement in

N _NIN NIN NIN NiN Wi
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er deployment patterns on

An examination of

student achievement 4 matics would be useful, to

investigate their effects on students achievement and attitudes to mathematics

UNIVERSITY of the .
and the teachers, most especially the effects of the horizontal or vertical
WESTERN CAPE
teacher deployment patterns on student achievement and attitudes.
An investigation of in-class peer grouping and student study-grouping
strategies effect on student participation in learning should be conducted and
to determine the effects of the grouping strategies on student achievement.
An investigation of the growth of student attitudes towards mathematics using
a longitudinal study with a multi-point measures design, to inform us more
about the growth of student attitudes and how they could be improved.

Different studies following quantitative and/or qualitative methodology could

be conducted to fine grain the findings of this study.
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7. An investigation of the relationships between instructional practices and
attitudes towards mathematics and student achievement using a variety of
measures to determine the attitudes and achievement.

8. Based on the results from the nine secondary schools included in this study,
student attitudes towards mathematics significantly correlated with student
achievement in mathematics problem solving. Although these results are
significant, additional research using a greater number of schools in a variety

of districts should be conducted to determine if these results generalize to

other schools and geographic areas
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pursuing excellence and enhancing participation of the students as there was
evidence from the sample schools that a positive school climate is associated

with positive attitudes and higher achievement.

In conclusion, teachers are encouraged to help students in their classrooms to
develop positive attitudes to their work and other personal qualities in all types of
schools and promote gender equity among students. It should be noted that this study
is only a first step in trying to understand the relationship between attitudes towards

mathematics and achievement in mathematics in Uganda. The results of this study
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are reflective of the differences between HP- and LP-schools. The nature of teachers’
practices in the sample schools were also found and appear related to the student
attitudes and achievement. Since student attitudes towards and achievement in
mathematics were identified then it could perhaps be easier for teachers to reflect on
how to improve the teaching of mathematics to enhance student enjoyment of mathematics.
Teacher educators could explore ways to identify and to address antecedents
of teacher practices in order to facilitate the building of positive student attitudes

towards mathematics and to improve achievement in mathematics. Efforts must be

made to raise student enjoyment of and_achievement in mathematics through more
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relevant to everyday life, ifld in their learning, student

acquisition of various skills in further education, and
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developing student attltude‘sj%f{ i r}ftdﬁcg frriq&gn{h}yﬁlwconﬁdence. According to

Raymond (1997:574), ‘early ORH legtio ut mathematics beliefs and
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practices, beginning in teacher preparation, may be the key to improving the quality

of mathematics instruction and minimizing inconsistencies between beliefs and
practice.” Furthermore, teacher classroom practices could be changed through teacher
networks using programmes that meet the teachers’ characteristics and conditions. It
could be a good idea to get a group of teachers from HP- and LP-schools together to
talk about what they do in the classroom. Teachers could to come away enriched with
different ideas to try in their classrooms rather than working in isolation.

This study has contributed the much-needed information on student attitudes,

achievement and the nature of teacher practices in Ugandan secondary schools.



209

REFERENCES

Alkhateeb, H.. M. (2001). Gender differences in mathematics achievement among

high school students in the United Arab Emirates, 1991-2000. School Science

and Mathematics, 101, 5-9.

Ball, D. L. (1991). Research on teaching mathematics: Making subject-matter
knowledge part of the equation. In J. Brophy (Ed.). Advances in research on
teaching, Vol. 2, (pp. 1-48). Greenwich: Jai.

Ball, D.L., Lubienski, S.T., & Mewborn, D.S. (2001). Research on teaching

mathematics: The unsolvcd‘ X ._mathematical knowledge. In V.
———

Richardson (Ed.). HandbooR N RIS WOk BAMRE] (1" ed.). (pp. 433-456).
S i o s oo e

Babbie, E., & Mouton, J. (2001). T ._'. AU sdélal kebe. .. ~ Cape Town:

Oxford University Press. UNIVERSITY Uf the
Bell, J. (1996). Doing your resca’¥ frdsed- W Bk /41 Ptikie researchers in

Washington, DC: American

education and social sciences (2nd ed.). Buckingham: Open University Press.
Beller, M., & Gafni, N. (1996). The 1991 international assessment of educational
progress in mathematics and science: The gender differences perspective. Journal
of Educational Psychology, 88, 365-377.
Bennett, N. (1996). Class size in primary schools. Perceptions of head-teachers,
chairs of governors, teachers and students. British Educational Research Journal,

22, 33-55.

http://etd.uwc.ac.za



210

Bessant, K. C. (1995). Factors associated with types of mathematics anxiety in
college students. Journal for Research in Mathematics Education, 26, 327-346.

Bless, C., & Higson-Smith, C. (2000). Fundamentals of social research methods: An
African perspective (3" ed,). Lansdowne: Juta Education.

Bodin, A., & Capponi, B., (1996). Junior secondary school practices. In Bishop, A.J.,
Clements, K., Keitel, C., Kilpatrick, J., & Laborde, C., (Eds.). International
handbook of mathematics education, Part 2, (pp. 565-614). Dordrecht: Kluwer.

Boekaerts, M. (2002). Motivation to learn. Educational practices series, 10, Paris:

UNESCO.

Bornholt, L.J., Goodnow, J.J., & C

. s of gender
o

e B e S e Rl S e s AL S e

Educational Research ./ourn ii I'llll
Brekelmans, J. M. G., Wubbels, T. 2icedibn A8 A SO0 AL

perceptions of physics (§aché] VeE R 'P‘Y"ﬂf/ﬂ!)é Research in Science
Teaching, 27,335-350. WESTERN CAPE

achievement. American

dy if student

Brooks, J. G. (1990). Teachers and students: constructivists forging new connections.
Educational Leadership, 47, 8-71.

Brophy, J. (1999). Teaching: Educational practices series, 1, Paris: UNESCO.

Caldas, S. J., & Baukston, Il1, C. L. (1999). Multilevel examination of student, school,

and district-level effects on academic achievement. Journal of Educational

Research, 93, 91-100.

http://etd.uwc.ac.za



211

Campbell, J. R., & Beaudry, J. S. (1998). Gender gap linked to differential
socialisation for high-achieving senior mathematics students. 7The Journal of
Educational Research, 91, 140-147.

Carmines, E. G., & Zeller, R. A. (1979). Reliability and validity assessment. Beverly
Hills: Sage.

Civil, M. (2002). Culture and mathematics: a community approach. Journal of
Intercultural Studies, 23, 133-148.

Clarke, B., Clarke, D., & Sullivan, P. (1996). The mathematics teacher and

(pp-1207-1233). Dordrecht:

Cockeroft, W. H. (1982). Mathem ..................................

Cohen, L., Manion, L., & Morrisoil,JR JORUE, R‘S‘I’@Y‘Wﬂ?{"” education
(5th ed,). London: Routled ESTERN CAPE

Cooper, P. (1993). Field relations and the problem of authenticity in researching
participants perceptions of teaching and learning in classrooms, British
Educational Journal, 19, 323-338.

Cuban, L. (2001). How did teachers teach, 1890-1980. Theory into Practice, XX11,
159-165.

Creswell, J. W. (1998). Qualitative inquiry and research design choosing among five

traditions. Thousand Oaks: Sage.



212

Denzin, N. K., & Lincoln, Y. S (1994). Introduction: entering the field of qualitative
research. In N. K., & Y. S. Lincoln (Eds.). Handbook of qualitative research,
(pp. 1-17). Thousand Oaks: Sage.

Department of Science and Education (DES), (1987). Mathematics from 5 to 16:
Curriculum matters 3 (2" ed). London: Her Majesty Stationary Office
(HMSO).

De Vos (2001a). Qualitative data analysis and interpretation. In A. S. De Vos, H.

Strydom, C. B., Fouche, & C. S. L. Delport (Eds.). Research at grass roots:

for social sciences and human sgmjce professions (2 ed,). (pp.339-355).

De Vos (2001b). Combined q 7 [nd & Hpproach. In A. S. De Vos,

H. Strydom, C. B., u

roots: for social scie¢ ce@r f {7 E ﬁ?gﬁ&f’v Yc f}‘)or/esszons 2 ed.). (pp.363-
(1

372). Pretoria: Van WS TERN CAPE
Ding, W., & Lehrer, S.F. (2002). Do peers affect student achievement in China’s

(Eds) Research at grass

secondary schools? Seminar Paper, Hong Kong University of Technology.
Dion, G., Harvey, A., Jackson, C., Klag, P., Liu, J., & Wright, C. (2001). A survey of
calculator usage in high schools. School Science and Mathematics, 101, 427-

438.



213

Drzewiecki, L. A., & Westberg, K. L (1997). Gender differences in high school
students’ attitudes toward mathematics in traditional verses cooperative
groups. Spring Newsletter [Electronic].

Available:http://www.sp.uconn.edu/~nrcgt/news/spring97/sprng975.html [site

visited September13, 2000].
Ebel, R., L. (1979). Essentials of educational management (3™ ed,). Englewood
Cliffs, NJ: Prentice-Hall.

Englehard, G., Jr. (1990). Math anxiety mother’s education and the mathematics

performance of adolescent boys g irls: Evidence from the United States

/A\

and Thailand. Journder i iola oI o
(I8 NI RIS NI SiN Wi
(o s | i e i e Vel

Ernest, P., (1989). The knowlggiFe:

model. Journal of Edu

Evans, H. (2002). Implemeritjnﬁstudent-centred teaching on a school wide basis.

(IVERSITY of the
Educational Pracricima;ﬁ ghf)@ éﬁ}é&-’l PE

Evans, W., Flower, J., & Holton, D. (2001). Peer tutoring in first-year undergraduate
mathematics. International Journal of Mathematics Education in Science and
Technology, 32, 161-173.

Fennema, E., & Franke, M.L., (1992). Teachers’ knowledge and its impact. In
D.A., Grouws, (Ed.). Handbook of research on mathematics teaching and
learning, (pp. 147-164). New York: Macmillan.

Fennema, E., & Sherman, J., (1976a). Fennema-Sherman mathematics attitude
scales. JSAS Catalogue of Selected Documents in Psychology, 6(31). (Ms. No.

1225).



214

Fennema, E., & Sherman, J. A. (1976b). Fennema-Sherman mathematics attitude
scales: Instruments designed to measure attitude toward mathematics by
females and males. Journal of Research in Mathematics Education, 7, 324-
326.

Flanders, N., A. (1970). Analysing teacher behaviour. Reading: Addison-Wesley.

Frost, L. A., Hyde, J., Fennema, E. (1994). Gender, mathematics performance and
mathematics related attitudes and effect. A meta-analytic synthesis.
International Journal of Educational Research, 21, 373-385.

Gonzales, E. (2000). Mathematics and sciegge in the eighth grade: Findings from the

/A\.

R Ay 2onington, DC: NCES.
s

IR .,Grouws, (Ed.).

Third International

Good, T. L., & Brophy, J. E. (

Handbook of Re.s'earc ‘Mg and Learning, (pp. 115-

126). New York: Macmlllan Publlshmi Compan\
UNIVERSITY of the

Good, T., Mulryan, C., & Mig.aﬂlg ﬁdélﬁ)ﬁ %ﬂﬂfﬁgﬁor instruction in

mathematics: A cali for programmatic research on small-group processes. In
D.A.,Grouws, (Ed.). Handbook of research on mathematics teaching and
learning, (pp. 165-196). New York: Macmillan.

Grouws, D.A., & Cebulla, K.J. (2000) Improving student achievement in

mathematics. Educational practices series, 4, Paris: UNESCO.



215

Groves, S., & Doig, B., (1998). The nature and role of discussion in mathematics:
Three elementary teachers’ beliefs and practice. In A. Olivier, & K.
Newstead, (Eds.). Proceedings of the 22" Conference of the International
Group for the Psychology of Mathematics Education, (PME-22), Vol. 3, (pp.
17-24). Stellenbosch, South Africa.

Guba, E., & Lincoln, Y. (1981). Effective evaluation. San Francisco: Jossey-Bass.

Guilford, J. P., & Fruchter, B. (1978). Fundamental statistics in psychology and

education, (6" ed.). London: McGraw-Hill.

Haggarty, L., & Pepin, B. (2002). An invegtjgation of mathematics textbooks and

/A

their use in Englh—Tenri—mg—Gemrnr—rtassrooms: who gets the
NN TN BTN NIN NT
L R L R SR

opportunity to learn esearch Journal, 28, 567-

590.

Hargreaves, A., Lieberman,.A.Q Fullan, M Hopkins, D. ( 1998). Introduction. In

, L &
UNIVERSITY of the
A. Hargreaves, A. Iiibcﬁr%amr%ﬁ%n, (&Elﬁﬁpkins (Eds.). International

handbook of educational change: Part One, (pp. 1-7). Dordrecht: Kluwer.
Hatton, E. (1999). Contemporary classroom practices in Australian primary
classrooms. Asia-Pacific Journal of Teacher Education, 27, 215-237.
Hawkins, E.F., Stancavage, F.B., & Dossey, J.A. (1998). School policies affecting
instruction in mathematics. Washington, DC: National Centre for Education
Statistics.
Hedges, L.V., Nowell, A (1995). Sex differences in mental test scores, variability

and numbers of high-scoring individuals. Science, 269, 41-45.



216

Hembree, R. (1990). The nature, effects, and relief of mathematics anxiety. Journal
Jfor Research in Mathematics Education, 21, 33-46.

Henke, R. R., Chen, X., & Goldman, G. (1999). What happens in classrooms?
Instructional practices in elementary and secondary schools: 1994-95, NCES
1999-348. Washington, DC: NCES.

Ho, H-Z., Senturk, D., Lam, A.G., Zimmer, J.M., Hong, S., Okamoto, Y., Chiu, S-Y.,
Nakazawa, Y., Wang, C-P. (2000). The affective and cognitive dimensions of
math anxiety: A cross-national study. Journal for Research in Mathematics

Education, 31, 362-379.

Huang, S. L., & Waxman, | -—--:All__-r-h\1lIlIlll-Il;.b\'l ations of middle school
(I8 NIy RIN NiN Wi NI
i e e

00/ Science and Mathematics,

students’ technolog

96, 28-34.

Hyde, J.S., Fennema, E., & Lamon, S.J. (1990). Gender dif,ferences in mathematics

UNIVERSITY of the
performance: A mete.-‘larﬁlésii, Egﬁhﬁ()g&u‘/\li“lﬁ}in, 107, 139-155.

Hyde, J.S., Fennema, E., Ryan, M., & Frost, L.A. (1990). Gender differences in
mathematics attitude and affect: A meta-analysis. Psychology of Women
Quarterly, 14, 299-324.

Jacobs, J.K., & Morita, E. (2002). Japanese and American teachers’ evaluations of
videotaped mathematics lessons. Journal for Research in Mathematics
Education, 33, 154-175.

Jaworski, B. (1994a). Investigating Mathematics teaching: A constructivist enquiry.

London: Falmer Press.



217

Jaworski, B. (1994b). Being mathematical within a mathematical community. In M.
Selinger (ed.), Teaching Mathematics, (pp. 218-231), London: Routledge.

Jaworski, B. (2002). The student-teacher-educator-researcher in the mathematics
classroom: Co-partnerships in mathematics teaching and teaching
development. In C. Bergsten, G. Dahland, & B. Grevholm (Eds.). Research
and action in the mathematics classroom. Proceedings of MADIF2, The
second Swedish Mathematics Education Research Seminar, (pp. 37-54).
Goteborg, Jan 26-27, 2000: Linkoping.

Jussim, L., Smith, A., Madon, S., & Paluighg. P. (1998). Teacher expectation. In J.

o , .
Brophy (Ed.). Adva? sﬁ:ll-lﬂ':?lﬂ-"-l;'-rtl;'u-".:- 7, (pp. 1-48). Greenwich:

Jai

Kiragu, F.W., (1995). Matherp ‘ l ll A case study of four

standard  six classrooms Doctoral _ thesis, Harvard University, 1995).

UNIVERSITY of the
Dissertation Abstra&(e, ﬁtg rf:tErRINJ 5', QﬁgUniversity Microfilm No.

95-10,116).
Kloosterman, P., & Gorman, J. (1990). Building motivation in the elementary
mathematics classroom. School Science and Mathematics, 90, 375-382.
Koehler, M.S., & Grouws, D.A., (1992). Mathematics teaching practices and their
effects. In D.A.,Grouws, (Ed.). Handbook of research on mathematics

teaching and learning, (pp. 115-126). New York: Macmillan.



218

Lauer, P.A., Akiba, M., Wilkerson, S.B., Apthorp, H.S., Snow, D. & Martin-Glenn,
M. (2003). The effectiveness of out-of-school-time strategies in assisting low-
achieving students in reading and mathematics: A research synthesis. Aurora:
Mid-Continental Research for Education and Learning.

LeCompte, M. D. (2000). Analysing qualitative data. Theory into Practice, 39,

146-154.
Leikin, R., & Zaslavsky, O. (1997). Facilitating student interactions in mathematics

in a cooperative learning setting. Journal for Research in Mathematics

Education, 28, 331-354.

//J‘-’\\\

Leder, G.C. (1992). Mathemaffesatiottde 8 AL, o ectives. In D.A.

tics teaching and learning,

Grouws (Ed.), Handb

(pp. 579-622. New \?-ork: Macmilian.
UNIVERSITY of the

Leung, F.K.S., (1995). The Tﬁ}f@a&gﬁ:lﬁsﬁo?J%Bﬁijé{]g, Hong Kong, and
London. Educational Siudies in Mathematics, 29, 297-325.

Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry. Beverly Hills, CA: Sage.

Lou, Y., Abrami, P.C., Spence, J.C., Poulsen, C., Chambers, B., & d’Appolonia, S.
(1996). Within-class grouping: A meta-analysis. Review of Educational
Research, 66, 423-456.

Ma, X. (1997). Reciprocal relationships between attitude toward mathematics and

achievement. Journal of Educational Research, 90, 221-229.



219

Ma, X. & Kishor, N. (1997). Assessing the relationship between attitude toward
mathematics and achievement in mathematics: A meta-analysis. Journal for
Research in Mathematics Education, 28, 26-47.

Magsud, M., & Khalique, C.M., (1991a). Socio-personal correlates of mathematics
achievement among secondary school pupils in Bopthuthatswana. Int. J.
Educational Development, 11, 31-39.

Magsud, M., & Khalique, C.M., (1991b). Relationship of some socio-personal factors

to mathematics achievement of secondary school and University students in

Bopthuthatswana. Educational Stydiesjn Mathematics, 22, 377-390.

/A

2L L UIUIS L ) o cl alil ol 2] nd
Marshall, C. & Rossman, G. R T e T research, (2" ed.).
R T i T SO e R

Thousand Oaks: Sage.

Martin, M. & Kelly, D. (1996

Technical report, V(ijjﬁfll‘ E@ﬁgg W&de;ﬁ/}‘o Et:1ent Chestnut Hill, MA:

Boston College.  WESTERN CAPE
Masingila, J.O., Davidenko, S., & Prus-Wisniowska, E. (1996). Mathematics

atics and science study:

learning and practice in and out of school: A framework for connecting these
experiences. Educational Studies in Mathematics, 31, 175-200.

Mason, J. (1996). Qualitative researching. London: Sage.

Mazar, J. E. (1998). Learning and behaviour (4" ed.). Upper Saddle River; NJ:

Prentice Hall.



220

McCaftrey, D.F., Hamilton, L.S., Stecher, B.M., Klein, S.P., Bugliari, D., Robyn, A.
(2001). Interactions among instructional practices, curriculum, and student
achievement: The case of standards-based high school mathematics. Journal
Jor Research in Mathematics Education, 32, 493-517.

McCombs, B.L. (2003a). This issue: Learner-centred principles: A framework for
teaching. Theory Into Practice, 42, 90-92.

McCombs, B.L. (2003b). A framework for the redesign of K-12 education in the
context of current educational reform. Theory Into Practice, 42, 93-101.

McLean, R. (1997). Selected attitudinal factors related to students’ success in high

” _m\
school. The Alberia Yofrraror+drratiomar Research, XLIII, 165-168.
Il.ll-ll-ll-"-"

McLeod, D. B. (1992). Rese

mathematics teac/m and learni f{S 575-596). New York: Macmillan.

INIVE TYnfﬂw
McLeod, D. B. (1994). Resi%;cﬁglfiﬁﬁr}%mﬂ ;’\mﬁuﬁf learning in the JRME:

1970 to the present. Journal for Research in Mathematics Education, 25, 637-

s education: A

reconceptualisation. andbook of research on

647.

Meece, J.L. (2003). Applying learner-centred principles to middle school education.
Theory Into Practice, 42, 109-116.

Menis, J. (1991). Science in Israeli ninth grade classes: the intended, implemented
and the achieved curricula. Research in Science & Technological Education,
9, 157-171.

Merriam, S. B. (1998). Qualitative research and case study applications in

education. San Francisco: Jossey-Bass.



221

Meyer, M.R., & Koehler, M.S. (1990). Internal influences on gender differences in
mathematics. In E. Fennema, & G. Leder (Eds.). Mathematics and gender,
(pp. 60-95). New York: Teachers College Press.

Miles, M. B., & Huberman, A. M. (1994). Qualitative data analysis (Z"d ed).
Thousand Oaks: Sage.

Minato, S., & Kamada, T. (1996). Results of research studies on causal
predominance between achievement and attitude in junior high school
mathematics of Japan. Journal for Research in Mathematics Education, 27,

96-99.

./Ad*\

Mlnlstry Of Education [MO A IR e et eV W COMMISSION report.
(IN BIiN NIN NI NiIR BRI
== R T e )

standards indicators. Kam;{?la: Author.

UNIVERSITY of the
Ministry of Education and %Rg)%f gl\/Jf?JR(%%Mb Xi‘lﬁ“ Available:

[http://www.education.go.ug/Secondary-Abstract-2003-htm]. Retrieved April

Kampala: Author.

Ministry of Education and Sp A requirements and minimum

-
. |

03, 2004].
Mitchell, J. H., Hawkins, E. F., Jakwerth, P. M., Stancavage, F. B., Dossey, J. A.
(1999). Student work and teacher practices in mathematics. NCES 1999-453.

Washington D.C.: NCES.



222

Moely, B.E., Mercer, S.H., Ilustre, V., Miron. D., & McFarland, M. (2002).
Psychometric properties and correlates of the Civic Attitudes and Skills
Questionnaire (CASQ): A measure of students’ attitudes related to service-
learning. Michigan Journal of Community Service learning, Spring, 2002, 1-
11.

Mullis, I.V.S., Martin, M.O., Gonzales, E.J., Gregory, K.O., Garden, R.A., O’Connor,
K.M., Chrostowski, S.J., & Smith, T.A (2000). TIMSS 1999: International
Mathematics report. Washington, DC: NCES.

Mulryan, C. M. (1992). Student passivity during cooperative small groups in

Mulryan, C. M. (1994). Pers ents cooperative small-

2 e _m_ P
Mathematlcs. Jour 'l-u-nun-l-vuuuu-uququlqnﬁc P, 261 ‘272
‘ un al Research, 87, 280-291.

Il L_NiR NIl
th “

Mulryan, C. M. (1995). Fifth and sixth £R aders’ involvement and participation in
UNIVERSITY of the

cooperative small i t tic entary School Journal, 95,
WESTERR"CAPE

297-311.

group work in mathe ‘

Mushi, P.S.D., (1992). Interactive approach to teaching: a new approach to methods
to courses. Unpublished manuscript, University of Dar-es-Salaam.

National Council of Teachers of Mathematics, (1989). Curriculum and Evaluation
Standards for School Mathematics . Restou, VA: Author.

National Council of Teachers of Mathematics, (1991). Professional Standards for
Teaching Mathematics . Restou, VA: Author.

National Council of Teachers of Mathematics, (1995). Assessment Standards for

School Mathematics . Restou, VA: Author.



223

National Council of Teachers of Mathematics, (2000). Principles and standards for
school mathematics. Reston, VA: Author.

National Curriculum Development Centre, (NCDC), (2001). Engaged learning: A
constructivist approach to integrating technology into curriculum and
instruction. A4 paper presented at the NCDC Curriculumnet training sessions
workshop, 30.07-3.08, Kampala:

Neuman, W. L. (2000). Social research methods: qualitative and quantitative
approaches, (4" ed.). Boston: Allyn & Bacon.

Nickson, M. (1992). The culture of the mathematics classrooms: an unknown

quantlty‘) In D.A. LS e -cg research on mathematics
Il.‘ll-ll-"-"-"

teaching and learnindJ (o 10 acmillan.
! carf flack students consider

factors of their 5uccess‘7 Educational Studies in Malhematlcs 50, 103-113.

UNIVERSITY of the
Norton, S.J., & Rennie, L.S“}l fé)@_lstgigtﬁau&u&ei}%ards mathematics in

single-sex and co-educationai schoois. Mathematics Education Research

Nkhoma, P. M. (2002). Wha

Journal, 10, 16-36.
Nunnally, J., C. (1978). Psychometric theory. New York: McGraw-Hill.
Opyene-Eluk, P., & Opolot-Okurut, C., (1995). Gender and school-type differences

in mathematics achievement of senior three pupils in central Uganda: an

exploratory study. Int. J. Math. Educ. Sci. Technol., 26, 871-886.



224

Ottevanger, W., Leliveld, M., & Clegg, A. (2003) Science, mathematics, and ICT
(SMICT) in secondary education in sub-Saharan Africa. A paper presented at
the first Secondary Education for Africa (SEIA) Conference, 9-13 June 2003,
Kampala: Uganda.

Papanastasiou, C. (2000). Effects of attitudes and beliefs on mathematics
achievement. Studies in Educational Evaluation, 26, 27-42.

Papanastasiou, C. (2002). Effects of background and schools factors on mathematics
achievement. Educational Research and Evaluation, 8, 55-70.

Patton, M. Q. (1990). Qualitative research gnd evaluation methods. (2" “ed,).

/A\

NeWburry Park, ':r-luq—
(IN NIiN NIN BIN NiIR BRI
== R T e )

Perkins, R., Kleiner, B., Roe |3

fie high school transcript

I agkievement, 1990-2000. NCES

study: A decade of capgdlp ¢

2004-455. Washington, DC: NCES,
UNIVERSITY of the

Pierce, J.W., & Kalkman, D\IV E():(')Sf. léiilﬁng &z}{li;-ﬁzntred principles in

teacher education. 7heory into Practice, 42, 127-132.

Pimm, D., & Johnston-Wilder, S. (1999). Different teaching approaches. In Johnston-
Wilder, S., Johnston-Wilder, P., Pimm, D. & Westwell, J. (Eds.). Learning to
teach mathematics in the secondary school, (pp. 56-83). London: Routledge.

Pintrich, P.R. (2003) A motivational science perspective on the role of student
motivation in learning and teaching contexts. Journal of Educational

Psychology, 95, 667-686.



225

Raymond, A. M. (1997). Inconsistencies between a beginning elementary school
teachers’ mathematics beliefs and teaching practice. Journal for Research in
Mathematics Education, 28, 550-576.

Renkl, A. (2002). Worked-out examples: instructional explanations support learning
by self-explanations. Learning and Instruction, 12, 529-556.

Riordan J.E., Noyce, P.E. (2001). The impact of two standards-based mathematics
curricula on student achievement in Massachusetts. Journal for Research in
Mathematics Education, 32, 368-398.

Robitalle, D. F., & Travers, K. J. (1992). International studies of achievement

in mathematics. ""m“'

indbook of research on
Mathematics teachindg D). New York: Macmillan.

esearch methods. In

Romberg, T.A., (1992). Persj

D.A.,Grouws, ( Ed.'). Handbook of research on Mathematics teaching and

UNIVERSITY of the
learning, (pp. 49- 64{ New _York: Macmlllan f_plﬁhmg Company.

NESTERN (
Ross, J. A. (1998). The antecedents and the consequences of teacher efficacy. In J.
Brophy (Ed.). Advances on research on teaching, 7, (pp. 49-73). Greenwich:
Jai.
Ruffell, M., Mason, J., & Allen, B. (1998). Studying attitude to mathematics.
Educational Studies in Mathematics, 35, 1-18.
Saxe, G.B., Gearhart, M., Seltzer, M. (1999). Relations between classroom

practices and student learning in the domain of fractions. Cognition and

Instruction, 17, 1-24.



226

Schoen, H.L., Cebulla, K.J., Finn, K.F., Fi, C. (2003). Teacher variables that relate to
student achievement when using a standards-based curriculum. Journal for
Research in Mathematics Education, 34, 228-259.

Schwartz, P. & Webb, G. (1993). Case studies on teaching in higher education.
London: Kogan Page.

Senk, S. L., Beckmann, C. E., & Thompson, D. R. (1997). Assessment and grading
in high school mathematics classrooms. Journal for Research in Mathematics

Education, 28, 187-215.

Sigurdson, S.E. (1992). Teaching secondgugchool mathematics: Course Readings.

/A

Alberta: University Oy ST T NI
R R A I e

Silverman, D. (2001). Interp

fods for analysing talk, text

and interactions (2™

Singh, K., Granville, M., & Dika, S. (2002). Mathematics and science achievement:

UNIVERSITY of the
Effects of motivat{‘%nE g“’i‘eﬁﬁﬁ zfaqfiyt engagement. Journal of

Educational Research, 95, 323-332.

Slavin, R.E. (1991). Synthesis of research on cooperative learning. Educational
Leadership, 48, 71-82.

Streiner, D.L., & Norman, G.R. (1995). Health measurement scales (2" edn.).

Oxford: Oxford University Press.



227

Stigler, J.W., Gonzales, P., Kawanaka, T., Knoll, S., & Serrano, A.M. (1999). The
TIMSS videotape classroom study: Methods and findings from an exploratory
research project on eighth-grade mathematics instruction in Germany, Japan,
and the United States. NCES 1999-074. Washington, DC: U.S. Government
Printing Office.

Stillman, G. A., & Galbraith, P.L. (1998). Applying mathematics with real world
connections:  meta-cognitive  characteristics of secondary students.

Educational Studies in Mathematics, 36, 157-195.

Strauss, A., & Corbin, J. (1990). Basics gfqualitative research: Grounded theory

//"’A_\\

# GO R VLR 1YY s
TS R A 11 SN A e TV O NAE

Strauss, A., & Corbin, J. (1994}

idology: An overview. In N.

(boo

K., Denzin & Y. S.,

273-265). Thousand, Ogks; S78 g
) TR ORIVERSITY of the
Strydom, H. (2001a). Etllici‘k“ai’p%@t&[ﬂﬁi&ewh Ca Q,Qeiscﬁial sciences and human

service professions. In A., S. De Vos, H. Strydom, C., B. Fouche, C. S. L

of qualitative research, (pp.

Delport (Eds.), Research at grass roots: for the social sciences and human
service professions, (2" ed.), (pp. 62-76). Pretoria: Van Schaik.

Strydom, H. (2001b). Information collection: participant observation. In A., S. De
Vos, H. Strydom, C., B. Fouche, C. S. L Delport (Eds.), Research at grass
roots: for the social sciences and human service professions, (Z"d ed.), (pp.

278-290). Pretoria: Van Schaik.



228

Tanner, H., & Jones, S., (1999). Dynamic scaffolding and reflective discourse: the
impact of teaching style on the development of mathematical thinking. In O.
Zaslavsky, (Ed.). Proceedings of the 23™ conference of the international
group for the psychology of mathematics education (PEM 23), (Vol.4 pp.
257-264). Haifa, Israel.

Tate, W.F. (1997). Race-ethnicity, SES, gender, and language proficiency trends in
mathematics achievement: An update. Journal for Research in Mathematics
Education, 28, 652-679.

//A

Thompson, A.G. (1992). Te3 Vhasia s LUiels and Coia sl A synthesis of the
R

research. In D.A..Grf ¢ research on mathematics

teaching and learnin p. |1 16).I1 (or} Macmlllan

Thompson, D.R., & KersalrtT% (f%(,) E ﬁgi ,fzi I?’Cﬁ'e school mathematics
T
achievement in F’ /m%a LF lgnf»aﬁkr&a lie‘ thp(igt of Education.

Tobias, S. (1993). Overcoming mathematics anxiety. New York: W.W Norton &

Company.

Tocci, C. M., & Engelhard, Jr. G. (1991). Achievement, parent support, and
gender differences in attitudes toward mathematics. Journal of Educational
Research, 84, 280-286.

Tryphon, A., & Voneche, J. (1996). Piaget-Vygotsky: The social genesis of thought.
Hove: Psychology Press.

Uganda National Council for Science and Technology, (1999). A4 Report on the state

of mathematics training in Uganda. Kampala: Author.



229

Vanayan, M., White, N., Yuen, P., & Teper, M. (1997). Beliefs and attitudes toward
mathematics among third-and fifth-grade students: A descriptive study.
School Science and Mathematics, 97, 345-351.

Volet, S.E. (1997). Cognitive and affective variables in academic learning: The
significance of direction and effort in students' goals. Learning and
Instruction, 7,235-254.

Vosniadou, S. (2001). How children learn. Educational practices series, 7, Paris:

UNESCO.

Walberg, H.J., Paik, S.J. (2000). Effective educational practices. Educational

PRI L TSEEST T

TN NN NI NI N
R e L S R
Watson, A. (1994). What | ri

practices series, 3,
clinger (ed.), Teaching

vi. 5

Mathematics, (pp. 5 2— i

Webb, N. M. (1991). Task I la d ver%zjxl inter; r(fJQIn a?d;mathematlcs learning in
of the

small groups. Journeﬁﬁﬁ%WkWa@ﬂcfjcﬁEducation, 22, 366-389

Webb, N.M., Mastergeorge, A.M. (2003). The development of student helping
behaviour and learning in peer-directed small groups. Cognition and

Instruction, 21, 361-428.

Welch, W.W. (1972). Mathematics Attitude Inventory (MAI). Minnesota: University

of Minnesota.

Wenglinsky, H. (2002, February 13). How schools matter: The link between teacher
classroom practices and student academic performance. Education Policy

Analysis  Archives, 10(12). Retrieved [2003, August 18] from

http://epaa.asu.edu/epaa/v10n12/.



230

Wilkins, J.L.M., & Ma, X. (2003). Modelling change in student attitude toward
and beliefs about mathematics. The Journal of Educational Research, 97, 52-
63.

Wood, T. (1999). Creating a context for argument in mathematics class. Journal
for Research in Mathematics Education, 30, 171-91.

Wood, T. (2001). Teaching differently: Creating opportunities for learning
mathematics. Theory Into Practice, 40, 110-117.

Woods, P. (1986). Inside schools: Ethnography in educational research. London:

Routledge & Kegan Paul.

Wubbels, T. (1993) Teachs eSO T T TSI ST TN CC and mathematlcs
1IN Wi AN _NIN WiIN NI

classes. What Researd e

i
Mathematics, Curtin University of Technology.

UNIVERSITY of the

WESTERN CAPE

athematics Teacher, No.11.

re for School Science and

http://etd.uwc.ac.za



231

APPENDIX Al: STUDENT ATTITUDES TOWARDS MATHEMATICS
INVENTORY (SATMI)

Thank you for accepting to participate in this educational research whose
purpose is to investigate teacher practices, and secondary students’ attitudes towards
mathematics and their achievement in mathematics with an aim to understand and
improve students’ attitudes towards mathematics and achievement in mathematics.

A. 1. Case number...
Your gender: Male...Female...

2

3. Your age...years

4 School-type.... (Leave blank)
5

Your Mathematics grade in the Primary leaving Examinations (tick)

D1 D2 C3 C6 P7 P8 k9

B. On the following pages 1§y fere are no correct or wrong

answers to these statements.

o=
72
)

72

4 jare those that are true to you.

The statements have been A Holtk; ,you to show the extent to

which you agree or dlsaglfj i ;cssed by crossing an appropriate
Pi-'f]\ fﬁjﬁﬁ of the
response as: SD = Strongly Dlsa%ee D = Disagree, {J Undecided, A = Agree, SA

TERN EPL

= Strongly Agree. Suppose the statement 15: Mathematics should be given more time

on the timetable. As you read the statement, you will know whether you agree or
disagree with it. If you strongly agree, circle SA after the statement. If you agree but
with reservation, that is you do not fully agree, circle A. If you disagree with the
idea, indicate the extent to which you disagree by circling D for disagree or circle SD
for strongly disagree. But if you neither agree nor disagree, that is you are not sure
circle U for undecided. Also if you cannot answer a question circle U for undecided.

Do not spend too much time with any statement, but be sure to answer each

statement. Work fast but carefully. Whenever possible, let the things that have
happened to you help you make a choice.

THIS INVENTORY IS BEING USED FOR RESEARCH PURPOSES ONLY
AND NO ONE WILL KNOW WHAT YOUR RESPONSES ARE.



1. Mathematics doesn’t scare me atall............cccoeveveieenenenenn. SD
2. Generally I have felt secure about attempting Mathematics... SD
3. 1like Mathematics PUZZIes........ cocoussanmessscssorsssossnaonanasns SD
4. Mathematics usually makes me uncomfortable and nervous ... SD
5. ’'m not good at Mathematics............ccoevvuinenninennennenenn. SD
6. Figuring out mathematical problems does not appeal to me.... SD
7. 1t wouldn’t bother me at all to take more Mathematics courses SD
8. I am sure I could do advanced work in mathematics............. SD
9. Mathematics is enjoyable and stimulatingto me.................. SD
10. Mathematics makes me feel uncomfortable, restless, irritable,

SO DDRIRTI s s 050885500 s 3 SR AA SR A T T LSRR SD
11.1 don’t think I could do advanced MetioRIates. . ................ SD

12.The challenge of Mathe i PrUlici e i E

13.1 haven’t usually worried &8%

mathematical problems....... N | O 1 O | | IS SD
L . ....... SD

14. 1 am sure that | can Iear Miath ek

15.When a Mathematics pr%)]l%r? f’{?iﬁ él]c'in%m m}};ﬁdlatel .

solve, I stick with it until I have the solution...........5....c.ccouuee.

16. I get a sinking feeling w}wnIT% :1];\ Etﬁfmg h(e;rd"’l PE

Mathematics problems............c.ouiiviriieiiiiriiiiiiineeienannes SD
17. 1 am not the type to do well in mathematics...................... SD
18. Mathematics puzzles are boring............cccovveiiiiiiniiin.. SD

19. I almost never have got shaken up during a Mathematics test.. SD
20. I think I could handle more difficult Mathematics............... SD
21. Once I start working on a Mathematics puzzle, I find it hard

22. My mind goes blank and I am unable to think clearly when
WOTKINE MAHOMIBICS v vciss suisssnsnsnsssmmessemmnunennn b ss ias sonmainsm SD
23. For some reason even though I study, Mathematics seems

unusually hard forme...........coooiiiiiiiiiiiii SD

ivllvElvilvilvElvElvEl v )
C S g o g c . o g

C
=
>

© O T T C
c 8 C o o
> > > > >

c
>
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SA
SA
SA
SA
SA
SA
SA
SA
SA

SA

SA

SA

SA
SA

SA

SA

SA

SA

SA

SA

SA

SA

SA



24. 1 don’t understand how some people can spend so much time

on Mathematics and seem to enjoy it..........coevieiiiiiinininnnnn SD
25. I usually have been at ease during Mathematics tests........... SD
26. I can get good grades in mathematics.............coceeeenuenennnn. SD

27.When a question is left unanswered in mathematics class, I
continue to think about it afterwards...............cooevviiiiiinin SD
28. A Mathematics test would scare me...........coovvvveeininininen SD
29. Most subjects I can handle well, but I have a difficulty with

I BEIEINRRIEE o nsiwinins s rammmamsmmmas PR R RS 524 § §5 P RaweIPRSHRE SD
30. I would rather have someone give me the solution to a

difficult Mathematics problem than to have to work it out myself. SD

31. I usually have been at ease in mathergttesclasses. ............. SD

*-— .
32. 1 have a lot of self-con | atics. SD
33. 1 am challenged by Mathgzz -mancs presiems | can [ un
IRAIALELY 1000 sansussminsos | | O | | U | | O | | S SD

34. Mathematics makes me ] untk Onfuddd AL ......... SD
35. Mathematics has becn my worst SUbh Y ......... S SD
36. I do as little work in ma[fhemaIllcs as posmbT. e ”fﬁw ........ SD

WESTERN CAPE

Thank you for your cooperation
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ANXIETY SCALE SCORES
SCORE FREQUENCY PERCENT CUMULATIVE
PERCENT

SCH-TYPE HP LP HP LP HP LP
18.00 1 1 7 1.0 7 1.0
20.00 1 7 1.3
22.00 2 1.9 2.9
23.00 1 7 2.0
24.00 2 2 1.3 1.9 3.3 49
25.00 2 7 1.3 1.9 46 6.8
26.00 1 3 T 2.9 53 9.7
27.00 1 2 7 1.9 6.0 11.7
28.00 2 1.3 7.3
29.00 1 T 7.9
30.00 1 2 7 1.9 8.6 13.6
31.00 5 49 18.4
32.00 3 b T 10.6 19.4
33.00 3 200 . 12.6 23.3
34.00 2 : 13.9 29.1
35.00 3 15.9 32.0
36.00 1 : , § 16.6 34.0
37.00 1 H 7 Il 3K 17.2 37.9
38.00 3 : 2.0 Il 1k 19.2 45.6
39.00 4 : 2.6 ; 21.9 51.5
40.00 4 = = o, 24.5 53.4
41.00 6 2 4.0 1.9 28.5 55.3
42.00 4 IINIVERSITNYN ofthe 31.1 60.2
43.00 9 4 6.0 739 37.1 64.1
44.00 6 W9 < FBRON (A PO 41.1 68.0
45.00 10 i e T e - i e T 47.7 69.9
46.00 8 5 5.3 4.9 53.0 74.8
47.00 7 5 46 4.9 57.6 79.6
48.00 9 1 6.0 1.0 63.6 80.6
49.00 1 4 7 3.9 64.2 84.5
50.00 7 3 46 2.9 68.9 87.4
51.00 10 2 6.6 1.9 75.5 89.3
52.00 10 3 6.6 29 82.1 92.2
53.00 4 3 2.6 2.9 84.8 95.1
54.00 7 1 4.6 1.0 89.4 96.1
55.00 2 1 1.3 1.0 90.7 97.1
56.00 5 1 3.3 1.0 94.0 98.1
57.00 1 1.0 99.0
58.00 6 1 4.0 1.0 98.0 100.0
60.00 3 2.0 100.0

Total 151 103 100.0 100.0




CONFIDENCE SCALE SCORES
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SCORE FREQUENCY PERCENT CUMULATIVE
PERCENT
SCH-TYPE HP LP HP LP HP LP
12.00 1 1.0 1.0
15.00 1 7 7
20.00 1 1.0 1.9
21.00 1 1 7 1.0 1.3 2.9
22.00 2 1.3 26
23.00 1 1.0 3.0
24.00 1 2 T 2.9 33 5.8
25.00 5 4.9 10.7
27.00 1 1.0 13.6
28.00 1 T 4.0
29.00 1 7 46
30.00 4 2 2.6 1.9 7.3 15.5
31.00 2 3 1.3 2.9 8.6 18.4
32.00 1 4 7 39 9.3 22.3
33.00 1 3 =5 2.9 9.9 25.2
34.00 1 D e 1O 10.6 27.2
35.00 5 13.9 29.1
36.00 1 14.6 34.0
37.00 1 15.2 35.9
38.00 3 § . 17.2 38.8
39.00 4 i 2.6 )i ] 19.9 45.6
40.00 2 z 1.3 3k 21.2 49.5
41.00 2 g 1.3 22.5 52.4
42.00 7 — Z o, 272 54.4
43.00 5 1 33 1.0 30.5 55.3
44.00 6 IINIVERSKSITN oftthe 34.4 64.1
45.00 5 4 33 739 37.7 68.0
46.00 6 WESTERN CAPYE 417 72.8
47.00 9 < iy R g 47.7 75.7
48.00 4 2 2.6 1.9 50.3 77.7
49.00 11 5 7.3 4.9 57.6 82.5
50.00 6 5 4.0 4.9 61.6 87.4
51.00 9 2 6.0 1.9 67.5 89.3
52.00 7 3 46 2.9 72.2 92.2
53.00 7 1 46 1.0 76.8 93.2
54.00 7 3 4.6 2.9 81.5 96.1
55.00 5 1 3.3 1.0 84.8 97.1
56.00 7 1 46 1.0 89.4 98.1
57.00 6 2 4.0 1.9 93.4 100.0
58.00 2 1.3 94.7
59.00 4 26 97.4
60.00 4 26 100.0
Total 151 103 100.0 100.0




MOTIVATION SCALE SCORES
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SCORE FREQUENCY PERCENT CUMULATIVE
PERCENT

SCH-TYPE HP LP HP LP HP LP
22.00 1 7 T
23.00 1 1.0 1.0
24.00 2 1.9 2.9
26.00 1 7 1.3
27.00 1 1 7 1.0 2.0 3.9
28.00 1 7 2.6
29.00 1 1 T 1.0 3.3 5.8
30.00 4 3 2.6 2.9 6.0 8.7
31.00 2 1.9 10.7
32.00 1 8 7 7.8 6.6 18.4
33.00 1 2 T 19 7.3 20.4
34.00 2 4 13 3.9 8.6 24.3
35.00 2 5 1.3 4.9 9.9 29.1
36.00 2 4 1.3 3.9 11.3 33.0
37.00 1 6 7 58 11.9 38.8
38.00 3 3 2.9 13.9 4.7
39.00 6 17.9 49.5
40.00 4 20.5 58.3
41.00 10 27.2 62.1
42.00 6 - 31.1 64.1
43.00 10 < 6. 37.7 72.8
44.00 14 4 9.3 319 47.0 77.7
45.00 9 [/ 6.0 k] 53.0 81.6
46.00 10 o 59.6 89.3
47.00 T % 746 39 64.2 93.2
48.00 8 IR TV R %s ,2% 69.5 96.1
49.00 12 TPNIVIERZRL L X D/{g¢ 771.5 98.1
5000 B AT T L= = ti';.*r A A T3 828
51.00 6 WES 1T ERBIN UATLE 868
52.00 8 53 92.1
53.00 5 1 3.3 1.0 95.4 99.0
54.00 1 1 7 1.0 96.0 100.0
55.00 2 1.3 97.4
56.00 1 7 98.0
57.00 2 1.3 99.3
58.00 1 7 100.0
Total 151 103 100.0




ACHIEVEMENT IN PROBLEM SOLVING SCORES
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SCORE FREQUENCY PERCENT CUMULATIVE
PERCENT
SCH-TYPE HP LP HP LP HP LP
.00 13 19 8.6 18.4 8.6 18.4

5.00 7 16 46 15.5 13.2 34.0
10.00 12 7 7.9 6.8 21.2 40.8
15.00 9 9 6.0 8.7 27.2 49.5
20.00 4 10 26 97 29.8 59.2
25.00 13 3 8.6 29 38.4 62.1
30.00 9 7 6.0 6.8 44.4 68.9
35.00 12 5 7.9 4.9 52.3 73.8
40.00 11 2 7.3 1.9 59.6 75.7
45.00 12 1 79 1.0 67.5 76.7
50.00 7 1 46 1.0 72.2 77.7
55.00 9 5 6.0 49 78.1 82.5
60.00 8 6 5.3 5.8 83.4 88.3
65.00 4 1 26 1.0 86.1 89.3
70.00 4 88.7

75.00 4 e e — 9 91.4 92.2
80.00 3 O W 93.4 94.2
85.00 5 96.7 96.1
90.00 3 98.7 99.0
95.00 1 , 99.3
100.00 1 1 7 (] 100.0 100.0
Total 151 a3 ooH| 10pjo

L
UNIVERSITY of the
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APPENDIX B1: MATHEMATICS PROBLEM SOLVING TEST (MPST)

Question Q1 [Q2 |Q3 | Q4 |Total
Marks

STUDENT CODE ..ouss00 s s SCHOOL CODE...
INSTRUCTIONS TIME: 1 hour
(a). Attempt all problems. All reasonable solutions are acceptable.
(b). All problems carry the same number of marks.
i)  Write legibly, and show all your working steps clearly.

ii) Show all strategies you use and working in the answer sheets provided.

Question 1

rings after thirty, forty ang[1

sections respectively.

a) Morning break falls witseheisrmoarthesameyime. If the lessons in the
lower and middle section antNtW(ERS ]Vfl’ayl Wf mg,s break start?
b) The break lasts 30 miwteg bAf{ﬁ Reﬂf Es‘s&rp i}:ﬂll‘t at the same time in the

lower, middle ad upper sections. At what time will the three bells ring at the same

time?

Question 2

Anthony, a school sports prefect, has to plan a football tournament involving ten
schoolhouse teams. Each house-team has to play every other house-team once. What
is the total number of games to be played that he has to plan for? Show clearly how

you worked the total out.
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Question 3

Children are seated around a table and pass round a packet of sixteen sweets. Ekanya
takes the first sweet. Each child then takes one sweet at a time as the packet is passed
around. Ekanya also receives the last sweet. Find three possible numbers of

children seated on the table and how many sweets each one gets in each case.

Question 4

There are fewer than six-dozen eggs in a basket. If they are counted two by two there
will be one left over. If they are counted three at a time there will be none left over.

And if they are counted four, five, or six at a time. there will always be three left

UNIVERSITY of the
WESTERN CAPE

http://etd.uwc.ac.za



APPENDIX B2: MARKING GUIDE FOR MPST

(a) A Generic Rubric for Scoring Open-Ended Problems

240

CRITERIA SCORE SOLUTIO
N
e Attempts to extend the problem; contains a full complete S As given
solution; correct interpretation of problem; correct strategy
identified and followed.
e Starts with a correct interpretation of the problem; identifies
correct strategies; gives a complete solution with minor
errors. 4
e Interprets the problem correctly starts with a correct strategy; 3 As given
follows some wrong steps; part correct solution.
e Gives incomplete solution; shows some errors; starts with an
appropriate strategy. = 2
e Begins with an inappropri the 1 As given
question; shows major e '
e No attempt or response : 0 Nil
5 7
(b) Each Solution Category{Indi rs jiid Skpire
CATEGORY INDICATORS SCORE
OUTSTANDING UN1TV s dudbl softithe 5
-accurate execution o strategy
W E S-dbplépR®hoks & Hakegy
-correct interpretation of problem
-acceptable solution 4
-accurate execution of strategy
-appropriate choice of strategy
-correct interpretation of problem
SATISFACTORY -unacceptable solution 3
-minor errors in execution of strategy
-appropriate choice of strategy
-correct interpretation of problem
-unacceptable solution 2
-accurate execution of incorrect strategy
-inappropriate choice of strategy
-correct interpretation of problem
INADEQUATE -no solution, working abandoned 1
-inaccurate execution of wrong strategy
-inappropriate choice of strategy
-incorrect interpretation of problem
NO ATTEMPT Blank answer script 0
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(c) Individual Scoring Rubric for Question One
CRITERIA SCORE | SOLUTION
Lower | Middle | Upper
Outstanding solution 30 min | 40 min | 45 min
e A complete solution to the problem. A | § 10.30 10.30 10.30
correct strategy, clear steps and a 11.00 11.10 11.15
correct solution to the problem. 11.30 11.50 12.00
Everything is correct. Full marks. 12.00 | 12.30 12.45
12.30 1.10 1.30
1.00 1.50 2.15
1.30 2.30 3.00
2.00 3.10 3.45
2.30 3.50 4.30
3.00 4.30
e Starts with a correct strategy. | 4 4.00
Completes the problem fairly well with 4.30
minor errors. Shows the beginnin
lessons after break, 10.30. A e -\
finding the time whe — S TR
ring together again. T WIN SALPILY min
BEE * 8.00 8.00
Satisfactory solution 8.30 8.40
e Shows correct strategy 9.00 9.20
problem appropriately. 9.30 10.00
sequences such as: = - _l 0.00
Lower; 8—8.30—9.00—etc
opper; 23409 WPINTVERSITY ofathieso 20 25
Or any other approach. 5 5 20 45
WESTERN CAPE:s 10 45
3 15 5 15
3 |5 5 5
e Indicates correct start of lessons 8.00. | 2 5 5 5 5
Attempt is made to interpret the 1 1 1
problem and show the school sections 2x 32x 5 = 360 min. (6 hrs) So
and lesson times. Begins but fails to 10.30 +6 hrs = 4.30 pm.
complete. 2 30 20
2 15 20
2 15 10
Inadequate solution :; ;5 2
e Some attempt is made, indicating a | 1 1 1
correct interpretation.
2°x 3 x 5 = i20 min. (2 hrs). So
8.00 + 2 hrs = 10.00 am. Break
starts.
e No attempt, leaves a blank page 0
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(d) Individual Scoring Rubric for Question Two

CRITERIA SCORE SOLUTION
Outstanding solution 123456782910
e A complete solution. Identifies a correct | 5 l= % % & % % & & %3
strategy.  Follows correct steps, and 2 trherI EER
obtains a correct answer of 45 games. 3 v AR RS E
Full marks. 4 Ry
e A fairly complete solution. Follows a | 4 5 il
correct strategy and follows correct 6 sl
steps. But does not get the final solution. 7 i
Satisfactory solution 8 : :
e Uses a correct strategy. Follows wrong | 3 9
steps but obtains his/her correct solution. 10 )
A total of 45 games.
Key: * shows a game played.
1...10 are the teams.
e Correct strategy but does not complete | 2 Team, plays No of
the problem. Uses wrong steps. teams
Inadequate solution T 9 1
e Some attempt is ma i 2
Shows some a wrong [ifhieh 3
problem. 4
5
6
| a
—_— —=, :
1 9
UNIVERSITY of|the ;:n‘f;s -
e No attempt, leaves a leE;tger ER NN CAPFE

* - K E =
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Individual Scoring Rubric for Question Three

CRITERIA SCORE SOLUTION
Outstanding solution
e A complete solution is obtained. A |5 There is an even number of
correct strategy is identified. A correct sweets. If Ekanya has to get the
procedure is followed and a correct last sweet too there must be an
solution is given, if 15 children each odd number of children.
child gets one sweet and Ekanya two
sweets. If there are five children, each So the possible number of
gets three sweets and Ekanya four. And children could be: 3,5, 7,9, 11,
if there are 3 children, the each child 13, 15, and not exceeding 16
gets five sweets and Ekanya six. Full otherwise some children would
marks. not get any sweets.
e A fairly complete solution. Identifies a | 4
correct strategy. Follows a correct Now, by trial and error if there
procedure and obtained the possible are 3 children, each can get 5
number of children but not B sweets and one is left over that
correct distribution _.,:.'_::'..-'-'-7.‘“.’ sanya can have.

the solution: there ca
children.

Satisfactory solution

'_I_; there are 5 children, each child
an have 3 sweets and one if left

Identifies a correct strat
to have a last sweet a
even number of sweets

ver that Ekanya can take.

there are 7, 9, 11, and 13

hidren, each child would get 2

ODD number of childfemr—So-there may
be 3,5,7,9...children.

remainder 2, 1 remainder 7, 1

Some attempt is maiil J.‘};, E:MTVE. Eei' ITY ﬂf {festainder 5 and 1 remainder 3

problem using a Gty 5
perhaps drawing a ﬁgﬁn# TSEEB
wrong solution or a part solution is
obtained. If each child gets one sweet
and Ekanya two sweets, there will be 15
children.

respectively. This would violate
tf. conditions of the problem.

If there are 15 children, each
would get one sweet and one will
be left over that Ekanya can take.

Inadequate solution

So the solution is:

e An attempt is made to solve the problem | 1
but a wrong strategy is used. .
If 3 children, each 5, Ekanya 6
If 5 children, each 3, Ekanya 4
If 15 children, each 1, Ekanya 2.
e No attempt, leaves a blank page 0
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Individual Scoring Rubric for Question Four

CRITERIA SCORE SOLUTION
Outstanding solution The number of eggs in 6-dozen is
e A complete solution is given. All the | 5 72 so there will be less than 72
conditions are satisfied: the number is eggs.
less than 72, it is odd, when it is
divide by 2 one remains, when it is Since when the number is divided
divided by 3 there is no remainder, by 2, one remains there must be an
when it is divided by 4, S, and 6 there ODD number of eggs.
is always a remainder of 3. The
number that satisfies all conditions The number must be a multiple of
named is 63. Full marks. 3 since there is no remainder when
e A fairly complete solution. The | 4 divided by 3. The possible

strategy is correct. The steps are
correct. There is recognition that the
number is odds, divisible by 3 and
when divided by 4, 5, or 6 there is

always a remainder of 3. The fin
solution is not obtained.

Satisfactory solution

A correct solution strat

A correct procedure fo

part correct solutions. Thege
recognition that the nun is|4% od|
multiple of 3. So it coul (A be 319, 14

~

numbers: 3, 6, 9, 12, 15, 18, 21,
24, 27, 30, 33, 36, 39, 42, 45, 48,
51, 54, 57, 60, 63, 66, 69. But it
must also be odd so the
possibilities reduce to: 3, 6, 9, 15,

1, 27, 33, 39, 45, 51, 57, 63, and

by trial and error.
e number is divisible by 4 and
a remainder 3 then it could be:
39,51 and 63.
e number is divisible by 5 and
remainder 3 then it could be:

A solution is attempted using a correct

strategy. There is rI_BNtIO].f EF;S I TY /)

there will be less than 72 eggs and an

ODD number. WESTE

N C

Inadequate solution

flgghe number is divisible by 6 and
h

33and 63.

rcmamder 3 then it could be:
k?}ﬂ.’l 27.33. 39, 45, 51,57,63

The number that satisfies all these

e An attempt is made to interpret the | 1 conditions is 63,
problem using a wrong strategy.
Perhaps the number of eggs in 6-
dozen is inferred as 72.

e No attempt, leaves a blank page 0




APPENDIX C: LESSON OBSERVATION PROTOCAL (LOP)
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TEACHER: --------=-=-mn-- SCH. CODE-------------- CLASS: -----meeemeee
NO. OF PUPILS IN CLASS: DATE: ~=ensnesmmisn
Time Lesson Teacher Student Comments
Development Activities Activities
=
UNIVERSITY)|of the
WESTERN CAPE

http://etd.uwc.ac.za
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Guidelines for Classroom Observation

Describe completely what you observe in the lesson. You may wish to use the

following categories as a guideline for the comments regarding Mathematics

instructional practice.

LESSON DESCRIPTION (include the amount of time spent of the various

components of the lesson and instructional format — whole group, small group and

individual work for each):

10.

11.

12,

13,
14.

Integrity of the mathematical activity.

Quality of the nts/teachers communicating

mathematically
II'H-II-II-H-II
Nature of Clegss Y questioning, conjecturing,

|

Use of approprlate matenals and tools, including activities and textbooks.

Use of teCh“UOgy in r§ 'II‘r S iors and/or computers, in
mathematics le}?mxs.&’ T E RN CAPE

justifying, reaso arguments, etc.)

Teacher’s attentj thinking

Students valuing the Mathematics they are doing.

Students demonstrating confidence in their own ability.

Students engaged in mathematical problem solving.

Students carrying out rules and procedures (e.g., emphasis on skills verses
strategies)

Students doing Mathematics as a mechanical activity that involves
“getting through” a textbook/workbook page.

Class size, arrangement, etc.

Availability of calculators and/or computers for use in instruction.

Other
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APPENDIX D: TEACHER INTERVIEW GUIDE (TIG)

I am Opolot-Okurut, a Mathematics Education graduate student at the University of the

Western Cape [UWC]. I am engaged in a research project to find out what happens inside

Mathematics classrooms. The purpose of this study is to investigate teacher practices, student

attitude toward and achievement in mathematics aptitude problems. I am interested in your

perspectives and experience as a secondary mathematics teacher. The data will be analysed

to gain an understanding of mathematics teacher practices in our classrooms. It is vital to

establish the current teacher practices to inform future efforts to improve educational quality

in the country.

A)

B)

I would like you to talk about general information on your school set-up.

‘/&

= e e ot tha e ot 9 1 1
How many mathema ierioan Lo ai o Ol e 00l? How is the Mathematics

department organised {3yt gdoR-Donro

How many Mathemat -Il“!l!!

subject? Do you have periods? What is the teaching arrangement in the school?

UNIVERSITY of the
Talk to me about y(“; ﬁ].ghimétﬁ Nxdedx:t?‘L PE

How many students are normally in your class? What are the characteristics of your

hold meetings? How often?

eck? Do you teacher another

Mathematics students? (Are they bright, less bright, troublesome etc?) Do some of
your students fear to ask questions? To fail? To get it wrong in your class? (How do

help these students?)

Do your students have a positive attitude toward Mathematics? Confidence about
their Mathematics? (How do you help those that do not have those qualities? How

do you develop their confidence in mathematics?”

Are any of your students who are anxious about Mathematics? (How do you deal
with those?) Are your students motivated to learn Mathematics? Why or Why not?
Do some of your students experience difficulties with Mathematics? (How do you

diagnose? How do you help those?)



)

D)

10.

11.

12.

248

Talk to me about the lesson that you have just taught

Explain some specific issues/ occurrences that happened in the cause of the lesson....
WHY did you do what you did?

Is this your usual class organisational/arrangement set-up? (Do you sometimes use

other class organisation/arrangements WHICH? and WHY?)

What is your overall impression and evaluation of this particular lesson, would you
consider this lesson successful, unsuccessful? Why? What went according to plan,

what didn’t? If the lesson were taught again, what changes, if any, would you make?

What are your view should be taught? Are there

practices in mathema eed changing? Do you think

teachers in school can

Preparation and P/&L%IHOEQE-&‘EE% fff ﬂyﬁaration, planning, marking in
getting ready to tea§A? F1 Ve afi:iM] ang pfo B Fonal development activities in

mathematics? Do you meet with other mathematics teachers in the school to discuss

and plan curriculum and teaching approaches?

How much of the intended curriculum do you cover in the year? Do you sometimes
loose instructional time during the year? What causes loss of time? What do you do

about the lost time?

Resources/Technology used in Instruction: What teaching resources do you use?
What textbooks do you use? Are they easily available to students? Do your
students use log tables/calculators for Mathematics? = What teaching other

instructional resources do you use in your teaching?



E).

13.

14.

15.

16.

17.
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Classroom Organisation and Management: Do you change your approach in any
way for groups of different ability ranges? How? Do different approaches /strategies

work for different groups of students?

In your opinion, what factors affect your Mathematics teaching practice? (support,

knowledge, shortage of materials, interruptions, class size)

Instructional Strategies: How does the teaching of this class compare with your
teaching of those classes you teach which I haven’t seen today? What teaching
methods have you used and found useful? Would you consider the lesson as
representative of your teaching? Would it be a representative snapshot? If different
from other lessons, how? Are there topics/areas that you find difficult to teach? Do

ow often?

you conduct reviews < —
——

(I8 NIN RIN NIN _NIN NI
mmr.v .mzr.wrm

IT] I' is
! Nenp

ool SO toa-Pprooet

Assessment and Eval, pu assess your students? How
e Mathematics homework you

ith feedback? What do you do

often do you assign {i

assign your students w

when a student givess

UNIVERSITY nf the

Personal Information:

Teaching experlence"vl-#gfksléﬁcg’lﬁal gda‘ﬁt'&#dn" Training institution?

http://etd.uwc.ac.za
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APPENDIX E1: APPLICATION FOR ACCESS TO UNEB DATA ARCHIVES

1

UNIVERSITY

Telephone 256 - 41 - 532924

MAKERERE

£ .0 Box 7062 Kampala Uganda
Cables: ""Makunika'’

DEPARTMENT OF SCIENCE AND TECHNICAL EDUCATION, DOSATE

Y ur R

Our ref.
0231.15.440

January 09, 2001

The Secretary

Uganda National Examinations Board
PO Box 7066

KAMPALA

Dear Sir,

RE. ACCESS TO SCHOOLS' *(% sy, AT S Rtalhetds RECORDS
II-II- [ NI _BiN NI
N and Technical Education
ﬂ development fellow of
'.I 0 to pursue PhD studies

I am a Lecturer in Mathematics =
(DOSATE) - School of Educatio akpldre »er

Makerere University. | was eranied & threg s ud pve ulv
at the University of the Western Cagél ¢ Aff . '

1 have returned to Uganda for th oz o erehr206tmn thefn st ruments for the main
study to be conducted later this vear. The title of my study is “Relationship between Teacher

Instructional Practice, Student’ sL{N%VnERrS\Iﬁthirannon type problems in

Mathematics in Ugandan Secondary Schools

I am requesting for assistance to &%egé ;I;%B.‘;Noolgéxetz!l‘esuhs for 1999 to enable

me draw up the sample of schools for this study from the ordinary level schools’ population. 1 shall
highly appreciate any assistance in this regard.

Thank you,

Yours faithtully, ‘/‘

P

| -~
/ l“’f
Charles Opolot-O

cc. HOD, DOSATE

http://etd.uwc.ac.za



APPENDIX E2: CONDITIONS FOR ACCESS OF UNEB DATA

UGANDA NATIONAL AMINATIONS BOARD

P. O. Box 7066
Telephone: 286173, 286637/8, 221596
OUR REFERENCE: Fax: 221592
CF/TD/13 Telegrams: UNEB UGA KAMPALA
YOUR REFERENCE: E-MAIL: uneb@ swiftuganda.com

KAMPALA, Uganda.

10 January 2001

Mr Charles Opolot-Okurut

Makerere University
Dept of Science and Technig ﬂ.mﬁ"m"-

P O Box 7062 e e
KAMPALA (I8 NIN RIN NIN NIN NI

R R o RO et et
Dear Sir

RE: ACCESS TO UNAE

e —

I refer to your letter of P PR PO 5§ Hoaly quitkalmission to research data under

the following minimal conditions.

2.
3
4

The data must &";aﬁfeﬁd—;dﬁ;ﬁgnwwagé}rng ngi;'idual candidate or school can

be identified from the records so obtained.

The records obtained must be for designated research purpose only.
Prior to publication, UNEB must be given a copy of the finished report.
The Board may refuse you access to some records if necessary.

By return of mail, please let me know if you would be willing to abide by the above conditions.
Further, you will be requested to pay a fee of shs50.000/= (Fifty thousand shillings only) to
accounts section before getting access to the data.

Yours faithfully

A

M B B Bukenya
Ag SECRETARY

251
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APPENDIX E3: ACCEPTANCE OF CONDITIONS FOR ACCESS OF UNEB
DATA

VLY
MAKERERE RS\ UNIVERSITY
P.O Box 7062 Kampala Uqanca h = Telephone: 256 - 41 - 4
Cables: ''Makunika B e e o

DEPARTMENT OF SCIENCE AND TECHNICAL EDUCATION, DOSATE

v urRs: CF/TD/3

Qur ref. 0231.15.440

January 15, 2001

The Ag Secretary

Uganda National Examinations Board

PO Box 7066

KAMPALA ‘ i

Dear Sir

to UNEB research data

[ also accept to pay the fee of Ud i sangildhilling$ only) to the accounts
section of the Board before geifid s "

= v |

UNIVERSITY of the
@ CAFN WESTERN CAPE

Charles Opolot-Okurut
Lecturer, Mathematics Education

Yours faithfully
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APPENDIX E4: PERMISSION TO ACCESS UNEB DATA

P

([ e o ™)

UGANDA NATIONAL EXAMINATIONS BOARD

P. O. Bax 7066
Telephone: 286173, 286637/8, 221596
Fax: 221592
Telegrams: UNEB UGA KAMPALA
YOu, o
N E-MAIL: uneb@ swifiuganda.com
KAMPALA, Uganda.

OUR REFERENCE:  (CE/TD/13

10 January 2001

g Mr Charles Opolot-Okurut
Makerere University

P O Box 7062

I NI RIN Wi BiN NI

Dear Sir : I I l_l
i i! in e

You are hercby granted Ecrmission to collect the data you requested under the

:::‘):giatti:ns you a““IG'I\?;ICV By fé reYr}nfqzhgdary) will help you have access to
WESTERN CAPE

Yours faithfully

ég%gl“/}

M B B Bukenya
Ag SECRETARY

ce Ag Deputy Secretary (S)

http://etd.uwc.ac.za
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APPENDIX F: ACCEPTANCE OF RESEARCH PROPOSAL FROM UNCST

S

UNCST

(Established by Act of Parliament of the Republic of Uganda)

T RS csssisisissanismviivenis

PRI B $8.1290.. m:......oz.m‘.'..zm'.

Mr. Opolot-Okurut Charles

Department of Science and Technical Education
School of Education

Makerere University

P. O. Box 7062

KAMPALA.

Dear Mr. Opolot-Okurut,

RE: 1:'{ L IaE" ] AN MMM "'V“\_—"‘ N'iﬁz:aﬁg‘:gskAND
? NN 1) N - » LANRS . ’
SECONDA $ .

The above rescarch p ad i#anda National Council for
Science and "I echnoidd T I i \ flce of the President. The
approval will expire | ry to continue with the
research beyond thg rshould be made to the
Executive Secretary

Any problems of a UHN IaVEeReSJﬂ’I‘eXCM tbii#our research project should

be brought to the attention of the UNCST, and any chan}&.,es should be submitted for

UNCST's approval jifofe, IS}PFeE“&'N“C(j 1\

This letter, therefore, serves as proof of UNCST approval and as a reminder of your
responsibility to submit timely progress reports and a final report on completion of the
study.

Yours singerely,

-

Julius Ecuru
for: Executive Secretary
UGANDA NATIONAL COUNCIL FOR SCIENCE AND TECHNOLOGY

Giganda RNational Council for Science and Technology

LOCATION/CORRESPONDENCE COMMUNICATION
PLOT 0. KAMALA ROAD TEL  (2546) 4123040
UGANDA HOUSE, 11TN FLOUR FAX (250} 41- 230578
PO BOX 6084 E-MALL  uncitdstarcon 60 g
AMPLA, UGANDA WEBSITE hap //wwwe uncet 30 ug

http://etd.uwc.ac.za
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APPENDIX G1: RESEARCH CLEARANCE TO RDC KAMPALA

&\, Glganda National Council for Science and Technology
UNCST (Established by Act of Parliament of the Republic of Uganda)

Your Ref......eoeueeerinenannnne

Our Ref........88.0290...... Date:..g2- February; 200¢ -

The Resident District Commissioner
Kampala District
KAMPALA

Dear Sir/Madam,

RE: RESEARCH CLEARANCE

This is to introduce Mr. Opolot-Okurut Charles who would like to carry out a rescarch entitled:
Relationship between Teacher Practice, Student's Attitude toward Mathematics and

Achievement in Aptitude v andg ndary Schools for a period of one
year from the date of thishe

I am requesting vou to offythe gfparc ssisigte 1o faciiiate the accompiishment of’
the study.

Yours faithfully,

@ UNIVERSITY of the

Julius Ecuru

for: Exccutive Sccrcm“' E S T E R N (_: A P E

UGANDA NATIONAL COUNCIL FOR SCIENCE AND TECHNOLOGY

C. Mr. Opolot-Okurut Charlcs
School of Education, Makererc University

Kampala.
LOCATION/CORRESPONDENCE COMMUNICATION
PLOT 10 KAMPALA ROAD TEL (25) 41-250499
UXGANDA MOUSE. 11TH FLOOR FAX (29) 41-2457%
PO BOX 6884 E-MAIL weniswcom oo ug
RAMPUA, UGANTM WESITE: g Movemin a0

http://etd.uwc.ac.za
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APPENDIX G2: RESEARCH CLEARANCE FROM RDC KAMPALA

“=2 3Z2UBL:C OF JGANDR

OFFICE OF THE RESIDENT DISTRICT COMMISSIONER KAMPALA

2 Q. BOX 352 KAMPALA.
ADM. 38
Hur Ker: o

Your Ret R ' Date 7th F,e.t,’..','?f?m

The District Education Officer,
Kampala City Council,

P,0. Box 7010,

KAMPALA .

Relatio a,, usaa'ltt FathaT thactice, Students' Attitude
toward FRtnembtitH ar éent in Aptitude Problems
in Ugang r a period of one yegr
in Kamp 1 bched letter.
U and s profession in

rti from this research.

e*‘e grcher your maximum

Solidarity,

R

Cranimer Kalinda
RESIDENT DISTRICT COMMISSIONER ATA.

LESISET CISTRICT COTTISCONE:
P,0, EOX 352 KAMPALA
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APPENDIX G3: RESEARCH CLEARANCE FROM DEO KAMPALA CITY
COUNCIL

Tity Couneil of Rampala

TELEPHONE 231440 KAMPALA cl‘y Education Officer’s Department
P.O. Box 2648

IN ANY FUTURE CORRESPONDENCE Kampala

PLEASE QUOTE Ugsnda.

Yaur Ref.

Our Ret. nnlo9‘thhb.2w1

ALL HEADTBACHERS

REs _mecnm = s = =1
UNIVERSITY of the

This is o introduce to you Mr. Opolot O %+ Charles who is

conducting a resdfyol S drlgddN. CAPE

You are requested to give the researcher mgximum ococoperation.

(s

fors CITY EDUCATION OFFICER

/oo
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APPENDIX G4: RESEARCH CLEARANCE TO RDC MPIGI

&5 > Hganba National Countil for Science and Techuology

(Established by Act of Parliament of the Republic of Uganda)

Our Ref: SS 1290 Date:...02 February,.2001 -

...........................

The Resident District Commissioner
Mpigi District

MPIGI

Dear Sir/Madam,

RE:  RESEARCH CLEARANCE

. This 1s to introduce Mr. Opolot-Okurut Charles who would like to carry out a rescarch entitled:
Relationship between Teacher Pracgice, Students' Attitude toward Mathematics and

Achievement in Aptitud ondary Schools for a period of one
year from the datc of tig 1strict.
The research projcect has . ouncil for Science and Technology
and cleared by the Offic -
| am rcquesting vou to givd the rdgefirch e n§ddssary pesiszagk 1o facilitate the accomplishment of
the study.
Your cooperation in thi e s —
Yours faithfully.

>3 UNIVERSITY of the
s o WWESTERN CAPE

' UGANDA NATIONAL COUNCIL FOR SCIENCE AND TECHNOLOGY

cc. Mr. Opolot-Okunut Charles
School of Education, Makerere University

Kampala
LOCATIGN/CORRESPONDENCE COMMUNICATION
PLOT 10, KAMPALA ROAD TR (336) 4130
UGANTIA HO'USE. 11T FLOUK FAX (2% 4420430
PO BOX dabd FAMATL whesiis starcom e u
RAMPIA, LGANDA WEBSITE  S1p /wwaw Gnost 0 vy

http://etd.uwc.ac.za
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APPENDIX G5: RESEARCH CLEARANCE FROM RDC MPIGI

Wi IFH I!.K‘ OF (Xi-\\Dv\

OFFICE OF THE DEPUTY RESIDENT DISTRICT COMMISSIONER
MPIGI DISTRICT

P.O. BOX 172 MPIGI

Your Ref: .. BIC/BD/5%4.................

QU RES: ..o Date: ..25/9/2001............... |

The Bistrict Education Officer,
MPIGI DISTRICT.

This is to introdg who is planning to carry

e ——— e
m/mlin ll I
III «i g {5 /EACHER PRACTICE,

STUDENTS' ATTITEDE-PCHARBS-MATHIM -«------n'-“-- SVHMENT IN APTITUDE

FROBLEMS IN kaﬁﬁ?:f%’tl ﬁ;g)r.fi; ”}; .} I;J;.strxct
Please avail MWEtSFE:EN h T‘NP E

Yours Faithfully,

. 4, &g&lima—. ’

LEPUTY/RDC/KPIGI (HURS).

out re a research

C@. DIO/KPIGI LISTRICT.
CCo IC, Ve GHAIRmAN/MPIGI DISTRICT. |
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APPENDIX G6: RESEARCH CLEARANCE FROM DEO MPIGI

TELEPHONL: 7
MPIGI DISTRICT COUNC:L.
Education Department
PO.Box 123

MPIGI

IN ANY CORRESPONDENCE GN
THIS SUBJECT PLEASE QUOTENO. . . ..

25™ September,2001

To: All Secondary School Headteachers,
MPIGI District.

Re: MR. OPOLOT OKURUT CHARLES( RESEARCHER)

i Mr.Opolot is do EEN TEACHER
PRACTICES,ST! EMATICS AND

¥ ACHIEVEMENT A SECONDARY SCOOL IN
Mpigi district.

Please avail hi

UNIVERSITY of the
s WESTERN CAPE

: Malegus jwa Badru
. Wml

http://etd.uwc.ac.za
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APPENDIX G7: RESEARCH CLEARENCE TO RDC MUKONO

@\;\\ ®ganda RNational Council for Science and Technology
UNCST (Established by Act of Parliament of the Republic of Ugandu)

Your Ref:..
O ReEL: 5t RN s Date:... 02 .February, 2001

The Restdent District Commissioner
Mukono District
MUKONO

Dear Sir/Madam.
RE: RESEARCH CLEARANCE

. This is to introduce Mr. Opolot-Okurut Charles who would like to carry out a research cntitled:
Relationship between T idents” Attitude toward Mathematics and

Achievement in Apia o~ 2

year from the datc o

P R
II-II-II-II.-II-II

The research project hgs™d

1 am requesting vou 1o ¢ Arv agdifrance to facilitate the accomplishment of
the study.

Your cooperation in 14

Yours faithfullv,

Y UNIVERSITY of the

Julius ECuru
for. Ex i S y ~ g -5
vGANDA NaT10 NS NCE B8 e A B e cavoLocy

C.C. Mr. Opolot-Okurut Charles
School of Education, Makerere University

Kampala
LOCATION CORRESPONDENCE COMMUNICATION
PLIT 1D KAMPALA ROAD TEL  {I36) 412049
XANTI WOUSE 11TH FLOOR FAX  {250) 41234879
PO BOX lhd FNGALL et star oo 00
KAMPREA A JGAN (M WEBSITE  Map wwew uncet 5O ug

http://etd.uwc.ac.za



262

APPENDIX G8: RESEARCH CLEARANCE FROM RDC MUKONO

THE REPUBLIC OF UGANDA

OFFICE OF THE DEPUTY RESIDENT DISTRICT COMMISSIONER
MUKONO (H/Q'S)
P. O. BOX 366 MUKONO.

Date:... 2/07/200N

E=——— S e ]
II.II-II-II-H.II
%

Uu to II ol ykurut Charles who
§ aI‘ . e u t14g Helationship

5 0L C L e e —— e de toward

Mathematics ¢ itude Froblems in Ugandan
Secondary Sch : ojine

His research }%.Ecs LED&N&QM? &d cleared, a

letter of wnich he will present to youe

We wish to iru,
wishes to carr

Please accord him all the necessary assistance during his
research per:.od.

,_.--'-—-‘

e rc ""O I l
/"‘\‘ Comgusticrar ”’0
% | & DATE. S v? 3
Devdréh Mba “’;ﬁ? < /

ey i
DSPUTY RDC/MUKO e - 50X 16, "“f

B

http://etd.uwc.ac.za
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APPENDIX G9: RESEARCH CLEARANCE FROM DEO TORORO

TORCRO LOCAL GOVERNMENT,
EDUCATION DEPARTMENT,
Ref: Eduec,220/1 F.0. BOX 490,
TORORO.

19th February, 2001

Mr, Opolot-Ckurut Charles
Makerere University.

Re: CLEARANCE TO CARRY OUT RE3EARCH IN SECONDARY SCHOOLS
IN TORORO DISTRICT,

'ﬂﬁl waie bDeen authorised to carry out

ro District as per your

This is to_ja
research 1Nl —————

reguest, II.II-II-II-II-II

li' " std naximum co-operation
%

R, TCRCRC.

Headteacher;
concerning

'CT FOUC. OFH’C‘ER

http://etd.uwc.ac.za
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(Established by Aot of Parti of the Republic of U canda)

o Ret
com R 88 1290 fue duly 10, 2001

The Resident District Commissioner
Wakiso District
WAKISO

Dear Sir'Madam.

RE: RESEARC

Bl [1RC o carmy out.a rescarch proec
Student's  Attitude  ytoward

The 15 to atroduce Mised
| Ugandan Secondary Schools

ent bed. " Relationshi
M. thematies and A
betacen July 10, 2001

|

g od i rescarch projec

Th’ﬁ. Lganda Natonpht
:}:‘rj;(::\ucsnm; vou UN'IVER,S'TTTXI}}‘?}}E taciaate the accompiishient o
Yof‘ll’ cooperation i “TrE:SS'FlE ;RmN\;d CJ‘ P E

Yours farthfully,
— i
24
Jul usEcuru
for Exceutive Scerctan
UCANDA NATIONAL COUNCIL FOR SULENCE AND TECHNOLOGY

€< Mr Opolor-Okung Cleries
School of Educanon. Makerere Lnivoran

KAMPALA
TOCATIONCORRESPONDENCE COMMUNI ATION
PLOT I8 KAMPIL ¢ RidaD PR 288§ 41.2804
FGIABIHOLEE T vk FAN 2%69e) 200
A0 s FALSE . upasts < comes ug

http://etd.uwc.ac.za

Uganda Ilational Council For, Science and Techoll 5 y
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APPENDIX G11: RESEARCH CLEARANCE FROM DEO WAKISO

. Officeof the District
IN ANY CORRESPONDANCE ON Education Officer
THIS SUBJECT PLEASE QUOTE
NO
PO Box 7218
THE REPUBLIC OF UGANDA WAKISO
Date:.. 3~ T = 2001

WAKISO DISTRICT COUNCIL

Headteachers
Secondary Schools
Wakiso District

RE: RESEARCH CLEARANCE

@3 I wish to introduce to Okurut Charles who is
conduct!.aﬂ a raqe e T pouiya. L e tween Teacher Practice,

-'l
Students Attitude T EESA A Rene o grandy ievement in Aptitude
lary _Scoools, ]

problems in Ugand loecond

I am requesting yo g Y aHibld |kssistance and co-operation,

\@%&masnv of the
JISTRICT Enucgiaitgpicg{{ N CAP E.

. DISTRICT EDUCATION OFFICER
WAKISO DISTRICT

(All correspondence 10 be addressed to the Chiet Admwmistrative Officer)

http://etd.uwc.ac.za
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TEACHER’S CODE
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APPENDIX H2 (a): Summary 10 X 10 Interaction-Matrix for HP-Schools

Cat. | 1 | 2 | 3 4 5 6 7 8 9 10 | Tot.
1 1 0] 0 0 0 0 0 0 0 1 2
2 0 | 2 7 6 10 0 0 10 0 0 35
3 0 [ 0] 257 21 18 2 1 4 2 0 73
4 0 | 0] o |158] 22 9 11 | 230 | 1 31 | 462
5 00 0 [ 131 [1578 [ 41 3 2 21 | 31 | 1807
6 010 0 [ 19 ] 40 [ 370 | 3 6 10 | 51 | 499
7 0 [0 0 [ 14 ] 13 4 20 6 1 7 65
8 1 [ 33 [ 34 [ 68 ] 64 [ 26 [ 20 [ 235 [ 8 16 | 505
9 0 [0 6 | 12 ] 22 0 2 1 76 | 2 121
10 | 0 ] 0 1 [ 33 ] 40 | 47 5 11 2 | 492 | 631
Tot. | 2 [ 35| 73 | 462 | 1807 | 499 | 65 | 505 | 121 | 631 | 4200
% | .05 .83 | 1.74 | 11.0 [43.02]11.88] 1.55 [ 12.02 | 2.88 | 15.02 | 99.99
APPENDIX H2 (b): Sum ‘ o atrix for LP-Schools

Cat. | 1 2 E o 5 6 — 8 9 | 10 | Tot
1 0 [ 0 0 INIV : 7 *5&"%' 0 1 0 1
2 | 0| 6 [ 6 6 i5 2 3 0 2 41
= 0 0 17 WESTERN CAP 6 0 0 38
4 1 0 0 98 10 1 3 [ 23411 [ 22 | 370
5 o] 2 0 [ 116 [ 1088 | 27 1 4 5 | 27 1270
6 | 0 1 0 [ 30 [ 23 | 291 | 1 10 | 1 [ 38 | 395
7100 0 6 12 4 15 0 0 6 43
8 1| 0 129 | 19 73 [ 9 [ 21 [16 [ 240 | 4 | 14 | 506
9 o] o 1 4 6 2 0 1 18] 0 32
10 0] 3 0 | 31 27 | 33 5 8 2 | 555 | 664
Tot | 1 | 41 [ 38 [ 370 [ 1270 | 395 | 43 | 506 | 32 | 664 | 3360
% | .03 ] 1.22 | 1.13[11.01[37.80[11.76 | 1.28 [ 15.06 | .95 | 19.76 | 100.0
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