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ABSTRACT

Mathematics has been seen to act as a ‘critical filter’ in the social, economic and
professional development of individuals. The Island of Mauritius relies to a great
extent on its human resource power to meet the challenges of recent technological
developments, and a substantial core of mathematics is needed to prepare students

for their involvements in these challenges.

After an analysis of the School Certificate examination results for the past ten years
in Mauritius, it was found that boys were out-performing girls in mathematics at that
level. This study aimed to examine this gender difference in mathematics
performance at the secondary level by exploring factors affecting mathematics
teaching and learning, and by identifying and implementing strategies to enhance

positive factors.

The study was conducted using a mixed quantitative and qualitative methodology in
three phases. A survey approach was used in the Phase One of the study to analyse
the performance of selected students from seventeen schools across Mauritius in a
specially designed mathematics test. The attitudes of these students were also
analysed through administration of the Modified Fennema-Sherman Mathematics

Attitude Scale questionnaire.

In Phase Two a case study method was employed, involving selected students from
four Mauritian secondary schools. After the administration of the two instruments
used in Phase One to these selected students, qualitative techniques were introduced.
These included classroom observations and interviews of students, teachers, parents
and key informants. Data from these interviews assisted in analysing and interpreting
the influence of these individuals on students, and the influence of the students’ own

attitudes towards mathematics on their learning of mathematics.

The results of Phases One and Two provided further evidence that boys were
outperforming girls in mathematics at the secondary level in Mauritius. It was noted
that students rated teachers highly in influencing their learning of mathematics.

However, the teaching methods usually employed in the mathematics classrooms



were found to be teacher-centered, and it was apparent that there existed a lack of
opportunity for students to be involved in their own learning. It was also determined

that parents and peers played a significant role in students’ learning of mathematics.

After having analysed the difficulties students encountered in their mathematical
studies, a package was designed with a view to enhance the teaching and learning of
the subject at the secondary level. The package was designed to promote student-
centred practices, where students would be actively involved in their own learning,
and to foster appropriate use of collaborative learning. It was anticipated that the
package would motivate students towards learning mathematics and would enhance
their conceptual understanding of the subject. The efficacy of the package was
examined in Phase Three of the study when students from a number of Mauritian

secondary schools engaged with the package over a period of three months.

Pre- and post-tests were used to measure students’ achievement gains. The What Is
Happening in This Class (WIHIC) questionnaire also was used to analyse issues
related to the affective domains of the students. An overall appreciation of the
approaches used in the teaching and learning package was provided by students in

the form of self-reports.

The outcomes of the Third Phase demonstrated an improvement in the achievement
of students in the areas of mathematics which were tested. The students’ perceptions
of the classroom learning environment were also found to be positive. Through their
self-reports, students demonstrated an appreciation for the package’s strategies used
in motivating them to learn mathematics and in helping them gain a better

understanding of the mathematical concepts introduced.
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CHAPTER ONE

Context, Perspective and Overview

Mathematics in Education

Since the days of the early philosophers there has been a fascination with the beauty
of mathematics and many of today's mathematicians believe that mathematics lies at
the core of human knowledge. Mathematics continues as a pervading area of learning
across the whole curriculum in schools around the world. The subject has a
multiplicity of attributes ranging from the development of a person's logical
reasoning to the understanding of abstract structures. It promotes logical and rational
thinking and enhances one's ability to analyze and to solve problems. Life without
mathematics is almost an impossibility and it would be difficult “to live a normal life
in very many parts of the world” without it (Cockcroft, 1982, p.1). Its importance is
also highlighted in the document entitled Principles and Standards for School
Mathematics (NCTM, 2000, p.5) where the following appears: “those who
understand and can do mathematics will have significantly enhanced opportunities
and options for shaping their future”. The main belief statement in this document is
that all students should learn important mathematical concepts and processes with
understanding. To achieve the vision for mathematics education described in that
document requires “solid mathematics curricula, competent and knowledgeable
teachers who can integrate instruction with assessment, education policies that
enhance and support learning, classrooms with ready access to technology, and a
commitment to both equity and excellence” (NCTM, 2000, p. 3).

In the 1970s Welsh (1978) observed several mathematics classes in operation.

In all math classes that I visited, the sequence of activities was the same. First,
answers were given for the previous day’s assignment. The more difficult
problems were worked on by the teacher or the students at the chalkboard. A
brief explanation, sometimes none at all, was given of the new material, and
the problems assigned for the next day. The remainder of the class was
devoted to working on homework while the teacher moved around the room
answering questions. The most noticeable thing about math classes was the

repetition of this routine (cited in Romberg & Carpenter, 1986, p. 851).

Therefore, what can one assume about the teaching and learning of mathematics in

classrooms today? Are students still passive receivers of a body of facts to remember



and procedures to perform? Do they merely go through a considerable number of
exercises in order to fill in the vacuum created by non-understanding of
mathematical concepts and relationships? Do they just learn how to answer
stereotyped, low cognitive level problems? Or, do students learn important
mathematical concepts and processes with understanding? And, what is happening in
mathematics classrooms in Mauritius? These sorts of questions were central to my
study about mathematics classrooms in my country. This thesis describes the
purpose, conduct, and findings of my study which examined the factors that affect
the mathematics achievement of boys and girls at secondary level in Mauritius and

how gender equity can be achieved.

In Mauritius, Lioong Pheow Leung Yung (1998) found that mathematics was being
taught in a transmissionist, traditional way. Students were memorizing procedures
and formulas; they were perfunctorily doing exercises, and lecturing was the most
common method of teaching mathematics that they experienced. Importantly, ability
differences between students were not addressed. As claimed by Griffiths (1998)
mathematically capable students among those she studied in Mauritius were those
who could adapt and respond to the answer-driven, drill-based system of
mathematics education and they set the teaching pace in classrooms. As for the
others, the less adaptive learners, their voices were rarely heard in the classroom —
they were late in completing the class work and, often, the teacher was not even
aware of their learning problems (Griffiths, 1998). Lioong Pheow Leung Yung’s
work (1998) pointed to the same problems at the secondary level in Mauritius where
mathematics plays an important role in social and economic mobility. For example,
in job applications, one of the prime criteria for employment that cuts across both the
public and private sectors is the applicant’s acceptable standard of mathematics and
English. In other words, mathematics acts as a ‘critical filter” whereby the pursuits of
an individual can be constricted by a lack of mathematical knowledge. In view of the
great importance given to mathematics in the school curriculum and in the economic
and social mobility in society, a study in which the factors affecting the achievement

of boys and girls is examined that has the potential to be very important.

Gender has been a matter of great concern in Mauritius and much is being done to
ensure that gender equity and social justice exist. Several bills such as The Protection
of the Child (Miscellaneous Provisions) Act (1998), The Sex Discrimination Act
(2002) and The Protection from Domestic Violence (Amendment) Act (2004) have
been passed in our Legislative Assembly in the recent years to deal with this issue.
The concern of the government in the educational field can be felt through the

following words of the Prime Minister of Mauritius in his message to secondary



school students at the 34" Anniversary of the Independence, and at the 10"
Anniversary of the Republic in March 2002.

We are specially committed to promoting gender equity. We want more and
more women to study science and technology so that they may equally

contribute to the welfare of Mauritius.

The differences in the performance of Mauritian boys and girls in mathematics at the
School Certificate level are discussed in a later section in this chapter. It suffices to
say here that the achievement is inequitable; girls perform poorer than boys. In line
with the government policy and the concern of all stakeholders in the educational
field, a study that dealt with the issue of gender and mathematics was considered
most important. Therefore, this study aimed to provide a research-based inquiry into
the factors affecting the mathematics achievement of boys and girls at the secondary
level in Mauritius. Besides achievement, other factors such as the role of students'
attitude towards mathematics, teachers' interaction with and their expectations of
students, and parental involvement and peer influence on the achievement of the
students were examined. The focus of the examination was to analyze these factors
from a gender perspective. Appropriate recommendations are made in this thesis for
interested parties in the educational field in Mauritius. Hopefully the
recommendations will enable them to address the problematic issue of gender’s

interaction with mathematics.

Precursors to the Study

It is important at the very outset in this thesis to discuss the background and

relevance of this study to the issues discussed as well as my position on these issues.

My Personal Interests and Motivation

The eight years that I taught in a coeducational secondary school in Mauritius (1986-
1994) provided me with the opportunity to note the strategies boys and girls adopt
while learning mathematics and tackling mathematical problems. Over the past nine
years, as a tutor in the mathematics education department of a teacher training
institution, I have had further opportunities to examine more closely the issue of
gender and mathematics. Over my professional life the different aspects of this issue
have been discussed with teachers across Mauritius, and evidence of gender
differences in mathematics achievement have been noted. I also had the opportunity
to act as a supervisor for a number of dissertations for the Bachelor in Education
(B.Ed) and Post Graduate Certificate in Education (PGCE) courses that dealt with



particular aspects of gender and mathematics. These experiences motivated me to
plan for a study in which factors affecting mathematics achievement of boys and
girls at secondary level in Mauritius could be examined. My ultimate aim was to
identify ways and means to help boys and girls with their achievement in
mathematics to ensure that the ideals of gender equity and social justice were met in

their education.

International Concern about Gender and Mathematics

The problem of gender and mathematics has been an issue for many years and was
recognized as a problem early in the nineteen century, as suggested by the following

comments by Gauss in 1807:

The taste for the abstract sciences in general and, above all, for the mysteries
of numbers is very rare: this is not surprising, since the charms of this sublime
science in all their beauty reveal themselves only to those who have the
courage to fathom them. But when a woman, because of her sex, our customs
and prejudices, encounters infinitely more obstacles than men in familiarizing
herself with their knotty problems, yet overcome these fetters and penetrates
that which is most hidden, she doubtless has the most notable courage,

extraordinary talent and superior genius (cited in Leder, 1992, p. 597).

Since then much research have been carried out worldwide to deal with this issue.
Overall, it has been found that girls participate less than boys do in mathematics and
that there is ‘a problem of girls and mathematics’ (Willis, 1989). The ‘problem’ has
been examined closely and a redefinition of it has been made as ‘a problem of and
with mathematics education, the way it is defined and the uses to which it is put’
(Willis, 1989, p.2). The same remarks are made by Parker, Rennie, and Fraser
(1996): "[T]he problem lies not with females themselves, but rather with the nature
of science and mathematics and the presentation of these disciplines in school and

society" (Parker, Rennie, & Fraser, 1996, p. xi).

It has been claimed that academic success in mathematics is mostly associated with
males (Leder, 1989). Fennema (1974) has shown that there are differences between
girls’ and boys’ learning of mathematics, particularly in activities that require
complex reasoning. In another study, Fennema and Peterson (cited in Leder, 1989)
concluded that students' achievement was influenced by their internal motivational
beliefs, autonomous learning behaviours as well as external and societal factors. It

also has been found that the pre-conceptions that girls hold concerning mathematics



affect their attitude and performance in the subject. Numerous studies have
concluded that teachers tend to interact more with boys than girls and direct higher
ordered questions to boys than girls (Leder, 1996). Moreover, girls prefer more of a
cooperative environment while boys prefer a more competitive environment
(Fennema, 2000; Newquist, 1997). Furthermore, Rowe (1990) found that there are
marked differences in the confidence levels in learning mathematics between boys
and girls: boys are consistently more confident in their ability to do mathematics than
girls. Fennema (2000) concluded that whenever higher-level cognitive skills are
measured, girls are still not performing as well as boys, nor do they hold as positive

an attitude toward mathematics. Fennema (1996) has stated:

...In spite of some indications that achievement differences are becoming smaller-
and they were never large anyway — they still exist in those areas involving the
most complex mathematical tasks, particularly as students progress to middle and
secondary schools. There are also major differences in participation in
mathematics-related careers. Many women, capable of learning the mathematics
required, choose to limit their options by not studying mathematics (cited in Hanna,

1996, p.1).

A more detailed review of research conducted in this field will be carried out in

Chapter Two.

Lack of Research Involving Gender and Mathematics in Mauritius

As already mentioned, gender issues are a matter of concern in Mauritius. Some
studies have been carried out to examine the social aspects of the problem — for
instance, Bunwaree (1996) highlighted the following concerning gender and

education in the country:

Mauritius has an official policy of equality of educational opportunity for boys
and girls but this policy does not get translated into reality. Equality of
opportunity does not only mean access to schools. Outcomes of schooling too

are important in measuring equality (Bunwaree, 1996, p. viii).

She further argued that “schools do not act as agents of equality. Girls, especially
from disadvantaged backgrounds, tend to be heavily discriminated against. Their
academic performance tends to be poorer than that of boys” (Bunwaree, 1996, p.ix).
Other studies in Mauritius also have been carried out on gender in education. For

instance, the issues of girls’ choice of physics and the involvement of female



teachers at the primary level have been examined. It has been found that the
enrolment and performance of students in Physics at the Higher School Certificate
level both favour boys (Ramma, 2001). Concerning the teachers’ involvement at the
primary level in Mauritius, it was reported that there were more female primary
teachers than males (Tengar, 2001). As far as gender and mathematics in Mauritius is
concerned, some studies, as already mentioned, have been completed by students on
this issue at the PGCE and B.Ed levels. However, a study to delve deeper into the
gender issue problem in relation to mathematics education in secondary schools is
imperative. It is important to examine the causes that affect the achievement of boys
and girls and to identify ways and means to help different stakeholders in the

educational field promote gender equity.

The Sociocultural Context of the Republic of Mauritius

As the study deals with factors affecting achievement in mathematics at the
secondary level in Mauritius, it is appropriate that readers gain an idea of the
background of the historical and social developments which have taken place in

Mauritius. A brief account of the developments is provided below.

The Location of Mauritius and its Population

Mauritius is the main island of the Republic of Mauritius which consists of a number
of small islands in the Indian Ocean scattered within a radius of 800 kilometres. The
other islands are Rodrigues and Agalega. Mauritius covers an area of 1860 square
kilometres and is approximately 800 kilometres from Madagascar and 2500
kilometres from Durban, South Africa. The island has no indigenous population and
all the inhabitants are descendants of immigrants from different parts of the world.
According to the Constitution of Mauritius, the population is composed of Hindu,
Muslim, Chinese, and the General Population. There are a variety of languages in the
islands: English, French, Creole, Mandarin, Hindi, Tamil, Telegu, Marathi, Urdu,
and Bhojpuri.

Historical Developments in Mauritius

Historical records in Mauritius commence from the period when the Dutch first tried
to settle in 1598, though it is claimed that Malay and Arab sailors, as well as the
Portuguese, visited the island before that date (Ramdoyal, 1977). The Dutch named
the country ‘Mauritius’, after the Dutch Prince Count Maurice of Nassau (Bunwaree,
1994). Sugar cane was introduced in Mauritius by the Dutch and, after their
departure in 1710, the French took possession of the island in 1715 and renamed it

‘Isle de France’. Much development occurred on the Island and one can say that



Francois Mahe de Labourdonnais played a fundamental role in this achievement. As
written by Bunwaree (1994) " ...he succeeded in transforming Ile de France from an
insignificant outpost in the Indian Ocean into a prosperous French colony” (p.6).
Other governors who succeeded Labourdonnais continued the developments until

1810 when the British conquered the island.

After the capture of the island on 3 December 1810, the British restored the Dutch
name Mauritius. At the beginning, to ensure stability and continuity in the progress
of the Island, the British opted to seek the cooperation of the French and
economically powerful group, the sugar plantation owners. On 1* February 1835
slavery was formally abolished in Mauritius and, following the refusal of many of
the freed slaves to continue working in the plantations, labourers mainly from India
were brought to Mauritius. It should be mentioned also that other people from Fiji,
South Africa, Sri Lanka, Trinidad and Guyana came to Mauritius. Under the British
rule, sugar became the main export crop, and by 1850 the island ‘emerged as the
principal sugar producing colony’ (Tinker, 1974; cited in Bunwaree, 1994, p. 13).
Traders from China also settled in Mauritius and the Island continued to develop. On

the 12™ March 1968 it gained independence and then became a republic in 1992.

Educational Development in Mauritius

A review of the educational development that took place in Mauritius has been
provided by Bunwaree (1994). During the time Mauritius was a French colony,
education was an exclusive right of children of the French elite. A few attempts were
made by some missionaries and others to provide education to the population, but
without much success. An Ecole Centrale was created but it catered for the elite.
The education provided had a heavy academic bias intended to assist those who
wished to pursue university studies or take a professional career. The Ecole Centrale
enjoyed a fine reputation through the qualities of the teachers and the system, and it
even attracted students from other countries such as Portuguese Mozambique, the

Cape of Good Hope and other parts of Asia (Bunwaree, 1994).

Since the children of coloured people were not given access to the Ecole Centrale,
the Assembly and the Commission of Public Instruction approved the establishment
of a separate school. It should be emphasized, however, that there were great

disparities between the two schools:

The stratified educational system placed the Ecole Centrale at the apex of the

educational pyramid. While the external matters like class schedules,



examination times and dates were uniformly adopted, yet the content of the
curriculum of the Ecole Centrale remained the monopoly of the elite that had
access to it. Moreover, the competitive nature of the examinations further
stratified even those candidates who attended the Ecole Centrale itself.

(Prithipaul, 1976, p. 62)

Bunwaree (1994) described the system of education at the French period as follows:

The history of the French colonial period is characterized by the reluctance of
the colonial administration to expand education on the island. There was strong

discrimination against Blacks, Coloured and women (Bunwaree, 1994, p. 78).

When the British took over the island in 1810 there were some changes in the
educational system, with the medium of instruction changing from French to English
and the introduction of new subjects. However, admission to the Royal College was
maintained for the children of the elite. Unequal opportunities in education were the
concern of some people and Reverend Lebrun, a Roman Catholic priest, introduced
free schools for children of coloured people. He contributed greatly to the cause of
education of the coloured people and the slaves, and through his efforts and the
support of the Secretary of State, the Royal College opened its admission to all
citizens irrespective of race, colour, or class. It should be stressed that, in spite of the
possibility of formal education from the government, the children of Indian
immigrants received their education through informal institutions known as baitkas,
jammats, and madrassas. These institutions played an important role in the
preservation and dissemination of different cultural values and practices in
Mauritius. Furthermore, the Church and missionaries have contributed much to the
educational progress of the country. Grant-in-Aid, introduced in 1856, provided
more opportunities for the Catholic Church in its endeavours to promote education.
This system gave dual control to two educational provisions: one from the
government sector and the other from the Church and the private sectors (Bunwaree,
1994).

The education system

The education system in Mauritius follows a British pattern with a three-stage
model: 6+5+2 — that is, 6 years in primary (Standard I — Standard VI) leading to the
Certificate of Primary Education (CPE); 5 years (Form I — Form V) in secondary
school leading to the Cambridge School Certificate (SC); and 2 more years (Lower
VI and Upper VI) in secondary school leading to the Higher School Certificate



(HSC). Education is free in Mauritius from the primary to tertiary levels. Primary
education has been made compulsory since 1993, secondary education made free
since 1977, and tertiary education is free at the University of Mauritius (except for a
nominal fee concerning registration and stationery). There are some courses at the
masters level that are fee paying. Also, some fee-paying institutions exist at the

primary, secondary and tertiary levels.

The diagram below shows the formal educational system in Mauritius.

Standard I to VI (Primary) Form I to VI, (Secondary)
(1 | [mr [v [v [vi]1 [0 [m[v [v v |[v |
5+ 11+ 16+ 18+ (AGE)
CPE SC HSC

SC _ Cambridge School Cortifite

VIs - Six One (Lower Sox or frtyear HSO)

VI - Six Two (Upper six or second year HSC)

According to the Digest of Educational Statistics (2003) there were 291 primary
schools in Mauritius in 2003 of which 221 are administered by the government and
51 by the Roman Catholic Education Authority (RCEA), two by the Hindu
Education Authority and the rest were private unaided schools. A total of 129 616
pupils (66 104 boys and 63 512 girls) were enrolled in the primary school of which
76% were enrolled in the government schools. There were 4 247 General Purpose
Teachers (1 793 males and 1 934 females) and 1 373 Oriental Language Teachers
(748 males and 740 females). Students aged 5+ enter the primary school usually after
at least one year of pre-primary schooling. They spend six years of compulsory
education, from Standard I to Standard VI, and then take the Certificate of Primary
Education (CPE). A total of 27 842 students took the examinations in 2002 and the
pass rate was 65% (60% boys and 71% girls). Successful students then move to the

secondary schools, based on their performance in the CPE examinations.

The corresponding statistics for the secondary sector for 2003 reveal 175 secondary

schools, of which 63 are State Secondary Schools and the rest are Private Secondary



Schools (including Confessional Schools; that is schools run by religious bodies). In
2003 there were 103 847 students (49 946 boys and 53 901 girls) enrolled in
secondary schools, of which 30% were in the state schools. There were 2 104
teachers (975 males and 1 129 females) employed in the State Secondary Schools
whereas the private schools employed 3 834 teachers (I 896 males and 1 938
females). Teachers in the secondary sector have qualifications ranging from School
Certificates and Teacher’s Certificates for those teaching lower forms, to degree
holders and those with professional qualifications teaching up the HSC level.
Teachers at the HSC level teaching mathematics are predominantly males, but in
recent years an impressive number of female teachers holding degrees are teaching

the subject at this level.

Tablel.1 illustrates the highest qualifications of the teachers in secondary schools as

at 2003.

Table 1.1: Highest qualifications of teachers in secondary schools in 2003

School Higher
Certificate School Certificate First Post Not Total
or equivalent Certificate or Diploma  Degree  Graduate  stated
or equivalent

Males 146 397 577 1510 238 3 2871
Females 107 517 650 1577 207 9 3067
Total 253 914 1227 3087 445 12 5938

Digest of Educational Statistics (2003)

Successful students from the primary school level spend their first five years (from
Form I to Form V) preparing for the Cambridge School Certificate (SC) examination
(O-Levels). Of the 14 527 students who took the examinations in 2002, 75% passed
(72% boys and 77% girls). Students who successfully complete the SC examinations
have the possibility of studying for two further years, at the end of which they sit for
the Cambridge Higher School Certificate (HSC) examination (A-Level). Of the 6
845 students who took the HSC examination in 2002, 76% passed (74% boys and
77% girls).

The best candidates at the HSC examinations (Laureates) are awarded State

Scholarships for higher studies abroad. This makes the whole system a highly
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competitive one and consequently there is a considerable emphasis on drill work for
examinations. This has unfortunately led to the running of a parallel system of
education in the form of private tuition which, is in fact, almost institutionalised from
the commencement of the primary level. It is really hard to find a secondary student
in the higher forms who is not studying under private tuition.

A pre-vocational stream has been set up to accommodate the primary-school leavers
who fail to obtain a CPE. As at March 2003 there were 114 schools offering pre-
vocational education, of which 49 were state schools while the rest were confessional
or private schools. It should be noted that only 9 schools offer pre-vocational
education, while the remaining 105 offer both secondary academic and pre-
vocational education. In 2003 there were 7 326 students (4 673 boys and 2 653 girls)
enrolled for pre-vocational education of which 37% were in the state schools. The

pre-vocational education teaching staff was 433 (191 men and 242 women).

Development of Education for Girls in Mauritius

According to historical records, the first female school was set up during Decaen’s
period (1802-1810) as Governor of the colony (Bunwaree, 1994). The curriculum of
the school was geared towards shaping the girls for societal acceptance. Music,
drawing, French grammar, and sewing were some of the subjects taught. The

contribution of Deaubonne in female education in Mauritius has been highlighted:

...who with his family has founded a school for young girls and has thus filled
a vacuum in the life of the history. The school serves a useful purpose in a
country where the youths had no other example but the depraved lives of their
slaves, who were the only ones rashly charges by the parents to take care of

them. (Tombe, 1810, cited in Ramdoyal, 1977, p. 27-28.)

The one female school run by Deaubonne closed in 1809. It can be said that girls’
education in Mauritius was encouraged with the opening of Loreto schools by
religious institutions (Caunhye, 1993). It should also be pointed out that many other
cultural associations were contributing in their own way to the education of the girls

in their community.

In 1949, the first Mauritian girl was awarded an English scholarship based on her
performance in the Higher School Certificate Examination, and during 1959 it was
decided to increase the number of English scholarships for girls to two. The number

of these scholarships awarded to boys was four. At primary level, in 1950, 15
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scholarships were awarded to girls and 30 to boys. At the same time, there were four
scholarships open to girls and six to boys other than those in the government or
Aided primary schools who were qualified in respect of age. The number of Junior
scholarships was raised to 120 in 1957: 70 for boys and 50 for girls (Caunhye, 1993).

Free education in 1977 contributed considerably to the education of girls in
Mauritius. Before that, secondary education was fee paying and many girls were
‘sacrificed’ to allow their brothers to continue secondary education. Some could not
attend secondary schools because of financial constraints, some were needed to look
after younger brother or sister and some because of household obligations. When
secondary education became free, the problem of financial constraint was solved and
this resulted in an increase of girls’ involvement at secondary level and eventually
even at the tertiary level. The trend in enrolments of males and females at the

secondary level in Mauritius is shown in Figure 1.1.

Secondary enrolment in Mauritius by gender
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Figure 1.1: Enrolments in secondary schools according to gender

From the graph drawn in Figure 1.1 it can be noted that the enrolments of both boys
and girls have increased over time with those of girls having more than doubled in
the thirty years (1973-2003). It can also be noted that girls’ involvement in
secondary education surpassed that of boys in the early 1990’s.

The Theoretical Framework of the Study

The main conceptual referent in the study is the issue of equity in education. This

issue has been of major concern in our country. Primary schooling is compulsory in
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Mauritius and recently The Education (amendment) Act (2004) has been passed in
the National Assembly to make secondary education compulsory (academic or
vocational) until students are 16 years old. The Sex Discrimination Act (2002) has
been passed in the National Legislative Assembly and in the last Budget Speech
(2004-2005) the Equal Opportunities Bill was announced to help assure equity in the
society. It has been established that every child who has finished the Certificate of
Primary Education should be admitted to a secondary school. The question is
whether this action would bring equity in education: would the different facilities,
learning environments and attitudes of students to education in the different types of
schools hamper the establishment of equity in education? Equality of opportunity is
an important ingredient for gender and education and Robertson (1998, p. 188)
rightly pointed out:

Giving all children the opportunity to enjoy an equal education, determined
not by the wealth of their families, but by the resources of their communities,
is ... a truly democratic ideal... a shared public commitment in achieving

greater equity is the only reason for public schools to school.

Equality of opportunity is definitely a necessary component for equity in education,
but it is not sufficient. Attempts to achieve equality of opportunity for boys and girls
have focused mainly on equality of resources and access to curriculum offerings.
Yates (1985) made the point clearly.

A simple policy of equal offerings was a naive approach to social equality
given the different out-of-school experiences of girls and boys...where the
criteria of success and the norms of teaching and curriculum are still defined
in terms of the already dominant group, that group is always likely to remain

one step ahead. (cited in Gipps & Murphy, 1994, p.10)

It was reported (Gipps & Murphy, 1994, p.11) that in the United Kingdom (UK),
even almost 20 years after the passing of the Sex Discrimination Act 1975, there was
still a problem of assuring equal educational chances for girls and boys. Different
expectations and interactions of teachers, among other factors, do contribute in this
problem. While discussing equity, Secada (1989) mentioned that “[e]ducational
equity should be construed as a check on the justice of specific actions that are
carried out within the educational arena and the arrangements that result from those
actions” (cited in Gipps and Murphy, 1994, p.13). The focus has now shifted from
equality of opportunity to equality of outcomes. Fennema (2000, para. 6) argues that
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Instead of equal educational experiences, equity could mean equality of

outcomes, i.e. that females should learn exactly the same mathematics as do

males, be able to perform the same on various measures of mathematical

learning, and have the same personal feelings towards oneself and

mathematics.
It is believed that when this equity is achieved, girls will be as confident about
learning mathematics as boys; girls’ overall attitude towards mathematics will have
changed, and there would be no differences in mathematics achievement (both in
quantity and quality) between boys and girls. This study has attempted to analyse the
extent to which Mauritius has achieved this aspect of equity, and what should be

done further to ensure continued gender equity and social justice.

Purpose of the Study

The purpose of this study was to identify the problems that boys and girls encounter
in their learning of mathematics at the secondary level in Mauritius and also factors
that impact on their mathematics achievement. Several sociocultural influences were
examined in this study: the attitude of boys and girls towards mathematics; their
motivation towards the subject; their participation in classroom discussion; the type
of questions they ask and are asked by the teacher; the type of teacher interaction
with boys and girls in mathematics classes and the involvement of parents in their
children’s education. I believe that there may be other factors affecting mathematics
achievement of students at the secondary level and a number of these became evident
as the study progressed — as discussed in Chapter Five. A teaching and learning
package to help in enhancing the mathematics achievement and attitude towards
mathematics of boys and girls at the secondary level in Mauritius was also designed
and tested in this study. Action to address gender equity was identified and proposed

to the different stakeholders in the educational society of Mauritius.

In order to provide a focus for these aims the following research questions were

formulated:

1.  What are the factors that contribute to the mathematical achievement of
Mauritian students at the secondary school level?

2. What types of difficulties do Mauritian boys and girls encounter while
learning mathematics at the secondary level?

3. Why do these difficulties occur?
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4. How effective is a teaching and learning package based on the findings of
(1) above at enhancing the attitudes and mathematical achievement of

secondary school students?

The Research Design

The study was conducted using a mixed mode, where both quantitative and
qualitative methods were used. It involved questionnaires, case studies, classroom
observations and interviews. The methodology used in this study is described in
detail in Chapter Three. The research design for the study consists of three phases.
Before actually starting with the first phase, an examination of the current
educational system in Mauritius was made in order to establish a criteria on which
the participating schools were to be chosen. The zoning system present in Mauritius
and the type of school played a dominant role in this choice (more details will be
given in Chapter Three). Other documents also were analyzed in order to design a
survey questionnaire dealing with mathematical problems based on the school
curriculum. After the questionnaire was developed it was piloted, and based upon the

feedback obtained, the questionnaire was amended.

The first phase of the study consisted of administering the problem solving
questionnaire, along with a second questionnaire focusing on the attitude of students
to mathematics, to a sample of students of Form Four (average age 15 years old)
chosen from the seventeen secondary schools. The completed questionnaires were
analyzed to obtain an overall picture of the issue of gender and achievement in
mathematics in the Republic of Mauritius. The outcomes of this phase helped in

structuring the second phase of the study.

In the second phase, a case study approach was used. A representative sample of four
schools was chosen: one single-boys school, one single-girls school, and two
coeducational schools. A class of Form Four (average age 15 years old) in each of
the schools was then chosen and the questionnaires were administered. After
analyzing data collected through the questionnaires, appropriate issues were
identified to be probed further during interviews with the students. Importantly,
during this phase classroom observations were carried out in the four schools
involved. The participation of students, type of intervention, frequency of
intervention, reaction of the teacher to the students, and other related issues were
observed. The Questionnaire on Teacher Interaction (QTI) was also administered and

results were analysed to probe into the type of interactions between the teachers and

15



the students in the classrooms. With a view to obtain the perception of the students
towards mathematics and mathematicians, the Draw-A-Mathematician-Test (Picker
& Berry, 2000) was administered to all the students involved in this sample. The
students were also asked to explain their drawings and provide further clarifications
about their images. This phase of the study also included interview with teachers,
rectors, parents, and other stakeholders in the educational field. Based on the data
collected from the different techniques and statistical analysis conducted, appropriate
measures to respond to the issue of gender and mathematics at secondary level in

Mauritius were identified.

The third phase of the study involved the implementation and evaluation of a
teaching and learning package based on recommendations identified in the second
phase. For this purpose, three secondary schools (one single-boys school, one single-
girls school and one co-educational school) were chosen. One Form IV class from
each of these schools was identified and a pre-test relating to the mathematics
concepts they were assumed to know was conducted. Appropriate strategies were
implemented by me in each of the classes with a view to enhance the teaching and
learning of mathematics at that level for a period of three months. After that, post-
tests were administered to the students to evaluate the effectiveness of the strategies
used. Learning environment questionnaires followed by interviews were also
administered to obtain feedback on whether there had been a change in attitude

towards mathematics among students.

Significance of the Study

This study is significant for two major reasons. First, the evidence in Mauritius is
clear that the achievement of boys and girls in mathematics at secondary schools is
inequitable. The study should throw some light on why this is so. Second, the study
will provide information for educational stakeholders to plan appropriate action to
address the imbalance between boys and girls mathematics achievement. Consider

the following evidence in addressing the first issue.

Achievement of Boys and Girls in Mauritius

The results of boys and girls at the first national examinations (end of primary

schooling, average 10-11 years old) are provided in Tables 1.2 and 1.3.

Table 1.2: Percentage of Passes in Certificate of Primary Education Examination (CPE) in
Mauritius 1995-2004

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
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Boys 60.4 60.0 594 599 57.5 58.5 56.6 57.7 53.8 54.7
Girls 67.7 67.7 673 673 67.4 69.9 68.9 69.3 66.9 65.8

Source: Mauritius Examination Syndicate (2005)

It can be noted that girls consistently performed better than boys in the end-of-
primary national examinations. To gain an insight of the situation in mathematics at
the level, the percentage of passes of boys and girls in mathematics are presented in
Table 1.3.

Table 1.3: Percentage of Passes in Mathematics in CPE Examination in Mauritius 1995-2004

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Boys 69.6 70.1 70.5 71.4 69.5 69.9 68.8 71.2 69.9 70.3
Girls 74.3 74.5 75.1 76.9 75.7 77.4 77.2 78.3 78.8 77.8

Source: Mauritius Examination Syndicate (2005)

Girls are still performing better than boys in the subject of mathematics at the
primary school level. What is the situation at the School Certificate level? Table 1.4
shows the result of boys and girls in the School Certificate Examination for the past

ten years.

Table 1.4: Percentage of Passes in School Certificate Examination in Mauritius 1995-2004

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Boys 69.2 72.8 74.2 77.6 76.3 75.3 75.1 72.8 73.5 75.9
Girls  72.0 77.6 77.8 78.1 78.6 79.4 79.8 77.3 78.4 80.1

Source: Mauritius Examination Syndicate (2005)

Based on the data in Table 1.4, one can observe that for the School Certificate
Examinations, the tendency is for girls to perform better than boys at the secondary
level. What is the situation concerning mathematics? The percentage of passes in

mathematics for the past ten years are displayed in Table 1.5.

Table 1.5: Percentage of Passes in Mathematics in School Certificate Examination in
Mauritius 1995-2004

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Boys 75.8 76.7 75.1 73.0 73.5 79.3 79.1 70.3 71.9 74.8
Girls 69.3 72.0 71.6 68.9 66.2 70.5 71.5 66.9 68.6 70.6
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Source: Mauritius Examination Syndicate (2005)

The difference and the trend in these data can be easily read from the line graphs in

Figure. 1.2.
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Figure 1.2: Percentage of Passes in Mathematics at SC Level

It is very clear that in Mauritius the performance of secondary girls in mathematics is
poorer than that of boys. The same trend can be observed when the grade distribution

is analyzed.

Table 1.6: Percentage of Students Scoring Grades 1-3 in Mathematics in the School
Certificate Examination 1995-2004

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Boys 29.6 31.0 30.3 27.2 279 27.8 25.7 24.6 23.8 27
Girls 20.9 21.7 22.7 19.2 20.8 20.7 20.4 213 21.4 23.8

Source: Mauritius Examination Syndicate (2005)

A graphical presentation of the data is provided in Figure. 1.3.
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Figure 1.3: Percentage of Students Scoring Grades 1-3 in Mathematics in the School
Certificate Examination

In the (1995-2004) achievement data there is a significant difference in the
performance of boys and girls in mathematics at the secondary level (though there is
recent evidence that the gap is diminishing). An extensive review of the literature has
revealed that little research has been carried out in relation to gender differences in
mathematics in Mauritius except for a few dissertations at the PGCE or B.Ed level. It
was necessary to probe deeper into this research problem. The factors responsible for

such a difference needed to be identified and appropriate responses proposed.

Action for Educational Stakeholders in Mauritius

Perhaps more importantly, this study is significant because it will provide different
stakeholders in Mauritius involved in the education sector (policy makers,
curriculum developers, teacher trainers, secondary school teachers, rectors and
parents) with helpful findings concerning gender and mathematics. Appropriate
responses and action could then be taken by these stakeholders in accordance with

the country’s policy of gender equity and distributive justice.

Overview of the Thesis

The purpose of this chapter has been about positioning the sociocultural context of
the study and providing a broad outlook of the problem and the research questions
that guided the study. The theoretical framework and significance of the study also
have been discussed. Chapter Two examines relevant literature concerning the issue

of gender and mathematics and other related concepts. The conceptual framework
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chosen for the study is also discussed in this chapter. Chapter Three describes the
grounded theory methodology underpinning the study and the three stages in the
research design adopted for the study. The associated issues concerned with the
methodological framework, triangulation, standards in research, and ethical issues
are described in this chapter along with the different criteria used for selecting the
sample at each stage, the instruments used to collect data, and the survey

questionnaires designed for the specific purpose of this study.

The analysis of the data obtained from the two questionnaires administered in the
first phase of the study constitutes Chapter Four. Statistical techniques were used to
analyze possible correlations between the different factors identified in mathematics
achievement with a gender perspective. Qualitative techniques also were used to
probe deeper into the issues. Chapter Five documents the different observations
carried out within the classrooms of the four secondary schools chosen for this stage.
The analysis of the data obtained from the two questionnaires administered to these
three schools, the QTI and the Draw-A-Mathematician-Test are also discussed.
Interviews with students, teachers, parents, rectors, and other stakeholders form an
additional part of the Chapter Five. The first three research questions will then be

answered based on the findings of phases one and two of the study.

Chapter Six deals mainly with the third phase of the study, namely the
implementation phase. The strategies and recommendations identified are described
in Chapter Six together with how the lessons were conducted in three secondary
schools to test their efficiency. The questionnaires that were used, the framework in
which the lessons were devised together with the response of the students also form
part of this chapter. After analyzing the performance of the students in the pretest
and posttest, and analyzing the responses of the students in the WIHIC
questionnaires and in the interviews, the fourth research question will be answered.
In Chapter Seven the main findings from the different phases will be synthesized
using a thematic approach. The factors affecting mathematics achievement of boys
and girls, the way these factors interact, the difficulties our children in Mauritius
encounter while learning mathematics at secondary level and why these difficulties
occur are all discussed in this chapter. Appropriate recommendations are proposed to
respond to the issue of gender and mathematics and ensure gender equity in our
classrooms and educational system. The limitations of the study are also discussed

and they conclude the thesis.

The following chapter reviews literature related to this study and highlights where

the present study contributes to, and adds to, the literature base.
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CHAPTER TWO

Literature Review

As explained in Chapter One, the main aims of this study were to determine a
number of factors that impact on the mathematics achievement of boys and girls in
Mauritius; discuss the difficulties the students encounter while learning mathematics;
determine the reasons for these problems, and propose pedagogical strategies through

a teaching and learning package to help students in their learning of mathematics.

To identify the factors that need consideration, previous related studies that were
conducted in different parts of the world were reviewed. These were examined with a
view to provide a focus for this study and for the research questions. This chapter
describes the literature review and situates the relevance of the previous research to
this study. The contributions of the present study to the body of literature are also

discussed in this chapter.

It was noted in Chapter One that girls perform better than boys in mathematics at the
end of the primary examination in Mauritius, while at the School Certificate level it
is the boys who are performing better. In order to devise strategies to assist all
students to achieve well in such an important subject as mathematics (for further
education or job opportunities), a review of studies conducted in relation to gender

and mathematics were regarded as important.

After having taken cognizance of the different issues concerning gender and
mathematics, it was also considered that the focus of the study should be on
Mauritius. The proposed strategies could be worked upon and their effectiveness in
the Mauritian society evaluated through an implementation program. Consequently,
this chapter commences with major findings in the field of gender and mathematics.
Learning environment plays a very important role in enhancing the teaching and
learning process and thus this chapter also includes one section where the different
aspects of learning environment and a number of learning environment and other
questionnaires are discussed. The questionnaires administered in this study are also

identified in this section. Research (Khalid, 2004; Schiefele & Csikszentmihalyi,
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1995) have shown that one way to bring about changes in the teaching and learning
of mathematics is to arouse the interest of the students in the subject and motivate
them towards their learning. Consequently, studies relating to motivation and
mathematics were reviewed in order to help me in planning the strategies to be used
in the implementation stage of this study. These are incorporated in a section of this
chapter where studies related with teaching of mathematics with understanding are

also dealt with.

In Chapter One it was noted that students in Mauritius do encounter problems in
mathematics at the secondary level and the way the subject is normally taught was
discussed upon: it was noted that the teaching was transmissionist and was carried
out in a traditional way. Lecturing was the most common method of teaching
mathematics and emphasis was more on an algorithmic approach to solve problems.
With a view to bring changes in the current way of teaching the subject, a review of
the studies related to teaching mathematics for conceptual understanding was
considered important and this was included in the chapter along with a description of

the conceptual framework of the study and a concluding summary.

Gender and mathematics

Gender and mathematics has been the focus of considerable research over the past
thirty years since 1974 (Becker, 2003; Burton, 1990; Ercikan, McCreith, & Lapointe,
2005; Ethington, 1990; Fennema, 1974, 1990, 1995, 1996, 2000; Fennema, Carpenter,
Jacobs, Franke, & Levi, 1998; Fennema & Leder, 1990; Fennema & Sherman, 1977;
Fennema & Tartre, 1985; Forbes, 1999; Hanna, 1986, 2003; Hanna, Kundiger, &
Larouche, 1990; Hanna & Nyhof-Young, 1995; Leder, 1982, 1987, 1989, 1990a,
1990b, 1990c, 1992, 1995, 1996; Leder & Fennema, 1990; Leedy, LaLonde, & Runk,
2003; Sprigler & Alsup, 2003; Zevenbergen & Ortiz-Franco, 2002). Gender related
differences in mathematics achievement have been reported in many studies where
boys were performing better in mathematics than girls (Hanna et al., 1990; Koller,

Baumert, & Schnabel, 2001; Leder, 1992; Seegers & Boekaerts, 1996).

The data from the Second International Mathematics Study (SIMS) was analysed by

Hanna (1986) to examine gender differences in the mathematics achievement of
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Canadian eighth grade students. Five areas were surveyed: arithmetic, algebra,
probability and statistics, geometry, and measurement. Concerning the first three
areas, no differences were found in the performance of boys and girls. However, for
geometry and measurement the boys’ mean percent of correct responses was higher
than for girls and these differences were found to be statistically significant at the
0.01 level. Hanna, Kundiger & Larouche (1990) also analysed the 1982 SIMS data.
In a study that focused on Grade 12 students from fifteen countries. They found that
whenever gender differences were identified, they were in favour of boys and that it

was only in Thailand where no significant difference was noted.

A summary of the gender analysis of three studies conducted within the space of 30
years by the International Association for the Evaluation of Educational

Achievement (IEA), namely the FIMS, the SIMS and the TIMSS is provided in

Hanna (2003, p. 210) and shown in Table 2.1.

Table 2.1: Gender Analysis of FIMS, SIMS and TIMSS

Age 13 Ages 17-18
FIMS Differences in boys’ favor in 10 out Differences in boys’ favor in all 10
(1964) of 12 countries. countries.
Considerable variation between Considerable variation between
countries in the extent of gender countries in the extent of gender
differences. differences.
SIMS No difference in 5 out of 20 countries No differences in 3 out of 15
(1980-82) on all subjects. countries on 6 out of 7 subtests.
Differences in boys favor in 10 Differences in boys’ favor in 12
countries, in up to 2 out of 5 subtests. countries on 2 to 6 subtests.
Differences in girls’ favor in 5
countries in up to 2 out of 5 subtests.
TIMSS No differences in overall No differences in 5 out of 16
(1995) achievement in 37 out of 39 countries.

countries.
Slight differences in girls’ favor in

Algebra in 12 countries (in Grade 8).

Differences in boys’ favor in 4
countries on up to 2 content areas
and in 7 countries on each of the 3

content areas.

As a result of these studies, different forums were constituted, conferences organized

and consciousness raised concerning equity in mathematics education around the
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world. Different intervention programmes were developed in view of increasing
females’ enrolment and attainment in mathematics and mathematics oriented courses
(Fennema, 2000; Hanna, 2003; Leder, 1992). A number of studies conducted
afterwards showed that in many countries the gender differences in enrolment, and
even performance, have decreased and are now quite small (Elwood, 1999; Fennema,
1996; Friedmann, 1989; Hanna, 2003). However other studies did find that even if
the gender differences gap in mathematics achievement have been shrinking over
time, gender differences favouring males still existed in areas related to high-level
cognitive skills (Casey, Nuttall, & Pezaris, 2001; Fennema, 2000; Hyde, Fennema, &
Lamon, 1990; Leder, 1992). In another study, Johnson (1996; cited in Koller et al., p.
452), after having summarized several large-scale national and international
assessments of mathematics achievement, concluded that “the evidence is clear and
overwhelming...that achievement differences in favour of boys exist in
mathematics...”. More recently Koller et al. (2001, p. 452) have confirmed that girls
in Germany still do not perform as well as boys in mathematics. There are also
counter-claims that now the boys are at the disadvantageous position (Boaler, 1997,

Hanna, 2003; Matters, Allen, Gray, & Pitman, 1999; Vale, Forgasz, & Horne, 2004).

As mentioned earlier, in Mauritius there is still a difference in the mathematical
performance of boys and girls of average age 16 years, with boys performing better.
However, there has been a slight decrease in this difference, starting when the
students joined the secondary schools as shown by the data presented in Table 1.5 on
Pg. 17. The results of mathematics at the end of primary level show that at that stage
the performance of girls is better than boys. The present study aims at analyzing why

this is so and producing some suggestions for reaching gender equity.

Three major trends were identified by Dunne and Johnson (1994) relating to studies
concerning gender and mathematics/science education. One strand was mainly
devoted to finding and documenting differences. Alternative methods were used to
compare enrolments and achievements of boys and girls in mathematics. One of the
first concerns related to gender and mathematics was realised in the 1970’s, namely
the marked difference in enrolments between males and females (once it ceased to be
compulsory). Leder (1990b) noted that the enrolments for more advanced

mathematics courses such as trigonometry, pre-calculus and calculus, indicated fewer
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females than males in the US were enrolling for these courses. She mentioned that a
similar trend could be observed in other countries also. Sanders and Peterson (1999)
asserted that the experiences girls have had in middle school and high school
mathematics classes often affects their enrolments and caused negative attitudes

towards mathematics at the post-secondary level.

Mathematics plays an important role in the enrolment in many fields of study or job
opportunities in Mauritius. A poor performance in mathematics results in opting out
of many courses and consequently, opting out of many job opportunities. As stated
by Schoenfeld (2002): To fail children in mathematics, or to let mathematics fail
them, is to close off an important means of access to society’s resources”. In other
words, it acts as a critical filter in the educational and social mobility of people.
Marked differences in enrolments in mathematics-related courses were resulting in
gender differences in certain positions of the Mauritian job market. The following

view about mathematics in society is worth noting:

Mathematics is widely recognised not only as a core component of the
curriculum but also as a critical filter to many educational and career
opportunities. Yet in recent years much concern has been expressed about
students’ reluctance to continue with the study of mathematics well beyond the
compulsory years, a trend often described emotionally as the drift away from
mathematics and from the physical sciences.

(Leder, Pehkonen, & Torner, 2002, p. 1)

To provide an indication of the gender differences in enrolments among Mauritian
students in mathematics related subjects, the intake rate at the University of
Mauritius in Mathematics and Engineering courses over a five year period is given in

Table 2.2.

Table 2.2: Enrolment in BSc mathematics at the University of Mauritius

Year 1999-2000 2000-2001 2001-2002 2002-2003 2003-2004
Male 17 14 9 11 10
Female 25 27 16 15 15

These enrolments are shown using a line graph in Figure. 2.1.
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Figure 2.1: Enrolment genderwise in BSc mathematics at the University of Mauritius

It is to be noted that the girls consistently outnumber boys in the enrolment for the
BSc in mathematics at the University of Mauritius, but one should note that both
these numbers are very small. In fact, data suggest that in the 1990’s, out of 100
students passing the School Certificate examination, 44 students joined Lower VI, 32
passed the Higher School Certificate examination and 18 joined the tertiary level.
The present situation is that out of 100 students passing the School Certificate, 65
joined Lower VI, 48 passed Higher School Certificate examination and 27 joined the
tertiary level. It should also be noted that more students now are continuing

education but the structure of the education system is still pyramidal.
To have an idea of the involvement of boys and girls in a mathematics related course,
the enrolments of boys and girls in engineering for the past five years at the

University of Mauritius are given in Table 2.3.

Table 2.3: Enrolment in Engineering at the University of Mauritius

Year 1999-2000 2000-2001 2001-2002 2002-2003 2003-2004
Male 254 237 207 223 298
Female 72 76 65 95 120

These enrolments are illustrated graphically in Figure. 2.2.
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Figure 2.2: Enrolment genderwise in Engineering at the University of Mauritius

A great disparity in the enrolment of boys and girls in the Engineering field is
evident, indicating perhaps a stereotype view of engineering as a male dominated
area. This gender gap in participation in Engineering courses is in line with studies

conducted recently and reported by Vale, Forgasz, & Horne (2004).

The second strand of research identified by Dunne and Johnson (1994) was devoted
to biological factors responsible for such differences. Considerable research was
conducted during the 1960°s and 1970’s that proposed possible biological factors as
being responsible for gender differences in the learning of mathematics (Leder,
1992). Sharman noted that some of these theories have centred on a “recessive gene
on the X-chromosome, the role of sex hormones, and differences in brain
lateralisation” (cited in Ernest, 1994a, p. 28). On the other hand there were studies
that have focused on differences in spatial visualization. Eddowes (1983) noted that
boys displayed superiority in spatial and mechanical tasks in the primary years and
that this gave them a better foundation for mathematics and science at the secondary
school level (cited in Burton, 1986, p. 23). Also, Gallagher and De Lisi (1994)
pointed out that there is a physiological difference in male and female brains and that
females are better at rapid retrieval, while males are better at manipulation of
information. However many studies have rejected a biological cause for gender
differences in mathematics (Burton, 1986; Fennema & Sherman, 1977; Leder, 1990a;
Reynolds, 2004; Tartre, 1990). It was argued that the link between spatial
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visualization and mathematical ability is not fully understood and that since gender
differences in mathematical attainment vary across different countries, there must be

other factors that affect achievement in mathematics.

The following view expressed by Mahony (1985) on biological interpretation of

differences in behaviour of boys and girls is significant:

In order to create social division between two groups some actual difference is
needed as a legitimating explanatory category. Biology and difference in
biology, far from explaining differences in behaviour between boys and girls,
is used to give legitimacy to them. Gender differences do not flow naturally
from biology but must be seen as rooted in politics. The appeal to biology is
merely an excuse and as such must itself be seen as part of the rationalization
of the politics of male domination.

(Mahony, 1985, p. 64)

A counter example for the genetic difference was provided by Alkhateeb (2001). His
study showed that high school females outperformed males in mathematics
achievement. Different societal factors of Arabs in the United Arabs Emirates (high
socioeconomic status, female students spending more time in indoor activities,
successful adult education programs, women teachers teaching girls and men
teachers teaching boys, positive images of mathematics in the Arab culture) were
given to explain this phenomenon. It was argued that these findings supported the
claim that gender differences in mathematics achievement are due to societal
influence and not genetic. Furthermore, the analysis of the FIMS, SIMS and TIMSS
have shown that gender differences in mathematics achievement varied widely from
country to country and have thus questioned the validity of attributing gender

differences in results to innate differences between boys and girls (Hanna, 2003).

The IEA studies provided convincing evidence that gender differences in
achievement vary widely from country to country, with the degree and
direction of variation depending greatly on topic and grade level. In some
countries the studies revealed marked gender differences favouring males in
some topics. In other countries, no gender differences were found; and, in a
few countries, the studies showed gender differences that favoured females ...

in showing that gender differences in mathematics vary in magnitude and
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direction from country to country, the IEA findings call into question the
validity of the claim made by a number of researchers that there are innate
differences between males and females in mathematical ability. (Hanna, 2003,

p.206)

Other studies (Sanders & Peterson, 1999) have also shown that gender differences in
mathematics and science are due to social and cultural factors rather than biological
factors. However, the debates on brain differences between males and females are

currently being launched again (Cahill, 2005).

Other than these explanations for gender differences in mathematics, social
explanations were also suspected. These constituted the third strand of research
related to gender and mathematics as identified by Dunne and Johnson (1994).
Several environmental and learner-related factors have been proposed in various
models explaining gender differences in mathematics. In an overview of some of

these models, Leder (1992) noted that:

The various models described share a number of common features: the
emphasis on the social environment, the influence of other significant people
in that environment, students’ reactions to the cultural and more immediate
context in which learning takes place, the cultural and personal values
placed on that learning and the inclusion of learner-related affective, as well

as cognitive variables. (Leder, 1992, p. 609)

As identified by Leder (1992), the main factors that play an important role in gender
differences in mathematics are:
o Environmental variables
- School, teachers, peer group, wider society, parents.
e Learner-Related Variables
- Cognitive Variables: Intelligence, Spatial Abilities
- Affective Variables: Confidence, Fear of Success, Attributions,

Persistence.

Leder (1992) reported that these component factors do not function in isolation, but

rather that “an implicit thread running through the review is the link between the
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different components selected and the reciprocal interaction between factors in the

environment and the individuals who function in it” (p. 610).

The environmental variables mentioned above may contribute in the reproductive
cycle of Gender inequality. The following comments by McCormick (1994) give an

idea of the situation.

The assumptions underlying the stereotypes manifest themselves in different
expectations for treatment of boys and girls in the classroom and this
negatively affects their ability to achieve their full potential.

(McCormick, 1994, p. 45).

It should be noted that if existing gender stereotypes are not challenged and the
assumptions argued, they will continue to exist and be reinforced. Teachers, parents
and the society at large have a major role to play in this field. The following

comments from Tobias (1993) situate the cyclical nature of the issue.

Society expects males to be better than females at mathematics. This affects

attitudes; attitudes affect performance; performance affects willingness to
study more mathematics; and eventually, males do better than females.

(Tobias, 1993, p. 74)
Ethington(1992) proposed a psychological model of mathematics achievement which

was of immense help to me in identifying the factors I wished to consider in my own

research. The model is given in Figure. 2.3.
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Figure 2.3: Model of achievement behavior (Ethington, 1992, p. 168)

Describing the model, Ethington(1992) noted that the first column of variables
(parents’ socioeconomic status, family help with the study of mathematics, and prior
achievement) were referred to as ‘exogenous variables’ while the other variables
were called ‘endogenous variables’ — that is, they depend on prior variables
(Ethington, 1992, p. 168). She also pointed out that the paths drawn indicated the
causal effects hypothesized by the model.

After having reviewed the studies which were carried over time and identified the
different possible explanations that existed for gender differences in mathematics, the
present study focused more on the social factors rather than biological factors in
order to analyse the gender differences in the performance of boys and girls in
mathematics in Mauritius. In fact, out of the factors that were identified by Leder
(1992) and the model described by Ethington (1992), the focus for this present study
was placed squarely on teachers, parents, peers and students’ own attitude towards
mathematics and the influence of these factors on the performance of boys and girls
in the subject. In order to delve deeper into the issues related to these factors in my

research, a further review of studies related to them was considered necessary. The
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following subsections review the relevant research conducted in relation to the
contribution of teachers, parents, peers and students’ attitude in the teaching and

learning of mathematics.

Teacher variables

Teachers play a very important role in the educational setting of a child — as asserted

by Hanna & Nyhof-Young (1995, p. 13):

Teachers are one of the most important educational influences on students’
learning of mathematics. The school environment or social context in which
students learn mathematics is another critical factor, influencing how they learn,
their expectations, their perceptions and misapprehension of mathematics and of
schooling in general”

(Hanna & Nyhof-Young, 1995, p.13)

The way teachers behave, interact with students and their expectations of the
student’s outcome and achievement have an impact on the child and the way the
child will learn. Hyde and Jaffee (1998) believed that teachers and students held
gender stereotypes, and that those teachers’ stereotypes are activated by interactions
with students. They also asserted that teachers’ interactions with students affect
achievement. Concerning gender difference in teacher perception, Elwood (1999) has
reported that males were perceived to be more confident, positive and believed in
their ability. However, girls were perceived to be less confident, more anxious and

did not have enough faith in their ability and prospects for future success.

In Mauritius, teachers play a very important role in a child’s development from
kindergarten onwards. Their contribution to the mathematics achievement of the
students too is influential and consequently an examination of the literature on this

factor was seen to be important.

The impact of teacher interactions with boys and girls has been commented on by
Carr, Jessup and Fuller (1999). They asserted that teacher’s interactions with boys
often increased their understanding and self-concept as mathematics students, while
the same type of interactions lowered the self-concept of girls. As for Boaler (1997),

he has shown that in a competitive environment, girls are placed in a
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disadvantageous position. It has also been argued that girls tended to value
experiences that allowed them to think and develop their own ideas, while boys
tended to emphasise speed and accuracy. Consequently this enabled boys to adapt

better to the competitive environment than girls.

Communication plays an extremely important role in the teaching-learning process,
and the National Council of Teachers of Mathematics has rightly placed considerable
emphasis on this aspect in recent reforms in mathematics education (NCTM, 1989,
2000). Various studies have been conducted related to the issue of communication
and mathematics learning (Atweh, Cooper, & Kanes, 1992; Elliot & Kenney, 1996;
Stienbring, Bussi, & Sierpinska, 1998). Teacher’s interactions with students in the
class, the type of questions asked, reactions to responses of students, verbal and non-
verbal communication strategies of the teacher all have an important influence on the
teaching and learning of mathematics. The main framework in this issue is how
language and other culturally symbolic systems mediate thinking. In fact, Vygotsky
(1978) has argued that interactions form the social context in which children

participate, and they also mediate students’ thinking and learning.

In a study conducted by Khisty and Chval (2002), it was found that the teacher
“plays a critical role in the communication process that forms the context of
learning...” (p. 167). It has already been pointed that participation of students in
classroom discussion is very crucial in a mathematics lesson. Among many other
things, this allows the teacher to gain a glimpse of what is happening in the child’s
mind and to recognize possible misconceptions and offer remedial measures. Let us
take for example a situation where the concept of “heavier” and “lighter” is being
discussed. If the teacher has not varied the examples chosen and has always shown
objects which are “bigger” to be “heavier”, it could be that a child may develop the
misconception that whenever an object is ‘bigger’ it has to be ‘heavier’. If that
student interacts with the teacher concerning this ‘misconception’, the teacher can
immediately react by taking an example of a large piece of sponge and a small iron
ball. But if the child remains silent, he or she may continue to entertain that

‘misconception’.
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In this review the importance of teachers in the school culture has been highlighted.
How they contributed and perpetuated gender differences in their classrooms was

also noted.

It should also be noted that in Mauritius, unlike in the primary sector, pre-service
teacher training has not existed for the secondary level until recently. People who
have obtained their academic qualifications are able to register themselves for a
teaching license, and this enables them to be employed in private schools at the
secondary level. To be recruited into the state schools, interviews are conducted by
the Public Service Commission. It is only while they are in the service that they
enroll in a pedagogical course at the Mauritius Institute of Education (some have
enrolled in their pedagogical course after having taught for twenty years). Many
teachers obtain advice on teaching while working and discussing with their more
experienced colleagues. Full time pre-service courses have recently been introduced
for graduates who wish to have a career in the teaching profession. During my career
as a teacher trainer I have experienced cases where teachers used discouraging words
to students who were seeking help from them, and also cases where students were
negatively labeled. In this study the various interactions of the Mauritian teachers in
their classrooms were studied. The differential treatment given to boys and girls as
identified in the literature was examined in the Mauritian context in order to

determine how it agreed or differed to those in other places of the world.

The peer influence

In the process of socialization the peer group has a fundamental role to play. The
beliefs, attitudes and behaviours of individuals are to a great extent influenced by
peers. In fact (Opdenakker & Van Damme, 2001, p. 408) pointed out that “The
influence of peer-group background characteristics on academic achievement has
been recognized for a long time”. Other research studies related to the influence of
peers in the learning process were conducted (DeBoer et al., 2004; Hoxby, 2002;
Roscoe & Chi, n.d; Sam & Ernest, 1999), and in her research, Hoxby (2002) noted

that peer effects were stronger within racial groups than between them.

The ways that groups tend to be formed are well described by Lockheed (1985)
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Self-selected sex segregation is well documented as a widespread
phenomenon among elementary and junior high-school aged children. It has
been demonstrated in studies of student friendship choices and work partner
preferences that utilize socioeconomic techniques, in surveys of student
attitudes, and by observation ... Students identify same-sex but not cross-sex
classmates as friends ..., choose to work with same-sex but not cross-sex

classmates..., sit or work in same-sex but not cross-sex age groups..., and

engage in many more same-sex than cross-sex verbal exchanges. (p. 168)

It should be noted however that this pattern has changed recently. One can observe
many cross-sex groups forming in the Mauritian educational society and many
exchanges occurring. The question to be asked, and one which is being addressed in
this study, is whether this change in pattern has had an effect on the issue of gender
and mathematics. Mauritius is a small country and one cannot really differentiate
between rural and urban areas. Children move from one part of the island to other
parts for school or at least for private tuition. They meet friends from different
cultures and social classes and generally interact happily. However, a new
phenomenon has emerged in the Mauritian society and throughout the educational
world as well: violence in schools. Many cases of violence have been observed in
Mauritius recently, even in primary schools. One of the important questions to ask is:
Is it as a consequence of socialisation, media, or other such factors? It should be
pointed out that a scientific study related to Violence in Schools in Mauritius is about
to be concluded. The present study is aimed to find out the extent to which peers
influence the behaviour and the learning of mathematics of their fellow students in

Mauritius.

Parental support

Parents play an important role in influencing children’s attitude towards mathematics
(Ethington, 1992). It is argued that parents’ education and occupation play an
important role in women’s performance in academic matters (Oakes, 1990). It was
also asserted that “parents gender-stereotyped beliefs are a cause of sex differences
in students’ attitudes toward mathematics”(Eccles & Jacobs, 1986, p.375). The
contribution of parents to gender differences in mathematics achievement has been
the subject of considerable research. For instance, Lummis & Stevenson (1990, cited

in Gutbezahl, 1995, p.1) stated that “By the time children enter kindergarten, parents
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expect girls to do better at verbal tasks and boys to do better at math.” These negative
expectations of parents tend to put girls at a disadvantageous position in mathematics
classroom. Even concerning toys, parents have different treatment for boys and girls:
Boys are given more spatially complex toys and are also given more opportunities to
explore their physical worlds. These factors may contribute to the gender differences
in spatial ability which is an extremely important component of mathematics.
Concerning the relationship between parental support and mathematics achievement,
Telfer & Lupart (2001, p.9) have reported that “children who have relationships with
their parents that are free of anger and disappointment will achieve better in math

and science.”

Research has also shown that

...lower parent educational experiences — especially for mothers — is a
significant predictor of how and when students will receive special
education. In fact, children whose mothers completed college will receive
special education over two years earlier in their educational profile than
those whose mothers only finished the eighth grade” (George, 1996, cited in
Hammrich, 2002, para 7).

Ma (1999) has proposed a theoretical explanation of how parental involvement helps
children in their studies. He argues that involvement of parents improves children’s
cognitive skills and this consequently helps them to succeed in academic tasks. In a
recent study, Raty, Vanska, Kasanen, & Karkkainen (2002, p. 126) noted the
following concerning ‘differential parents’ attribution’ to the mathematical success

of boys and girls:

The parents accounts of their child’s success in mathematics contained ‘the
gender-related attribution’, that is the parents rated talent as a more
important reason for their child’s mathematical success than did the parents
of girls. In contrast, the parents of girls rated effort as a more important

reason for their child’s mathematical success than did the parents of boys.

After having reviewed the contribution of parents to the issue of gender and
mathematics internationally, the question to be asked is: How does it relate to the

situation in a developing country? Mauritius has undergone much development since
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independence. At first the Mauritian economy was based principally on sugar and
considerable developments took place during the Agricultural revolution. This was
then followed by Industrial revolution where textile industries became a major pillar
of the Mauritian economy. The Tourism industry also flourished more recently to
provide another support to the Mauritian economy. These developments called for
more involvement of the population of Mauritius, especially those of the working
class. The implication of these developments in the education of children in
Mauritius is worth determining. Do the students in a developing country such as
Mauritius receive sufficient parental attention and support in their education? Does
this support vary amongst different social classes in Mauritius?; Among different
ethnic communities? What are the parental views of mathematics in Mauritius? This

study aimed to find some answers to these pertinent questions.

Attitude towards mathematics

The role that the affective component plays in gender-related differences in
mathematics achievement has been the subject of considerable research (Ma &
Kishore, 1997; Seegers & Boekaerts, 1996). Aronson, Wilson & Akert (1997, p. 229)

define attitude as:

.. attitudes are made up of an affective component, consisting of your
emotional reactions toward the attitude object (e.g. another person or a
social issue); a cognitive component, consisting of your thoughts and
beliefs about the attitude object; and a behavioural component, consisting

of your actions or observable behaviour toward the attitude object.

(Aronson et al., 1997, p. 229)

Several studies have shown that interests influence academic achievement and
learning in school (Krapp, 1998a, 1998b, 1999; Schiefele, Krapp & Winteler, 1992;
cited in Koller et al., 2001). On the other hand, in a recent study, Ma and Xu (2004,
p. 275) have shown that “the causal ordering between attitude toward mathematics
and achievement in mathematics is predominantly unidirectional from achievement

to attitude across the entire secondary school”.
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Reasons for girls’ negative attitudes towards mathematics and for being more
negative towards mathematics than boys have been suggested by Dweck (1986; cited
in Gutbezahl, 1995). According to his study, girls tend to hold an entity theory of
intelligence; that is intelligence is something that a person has or does not have.
However, boys tend to hold an incremental theory of intelligence; that is intelligence
in a given domain may be increased by hard work. Combined with the differential
treatment in the mathematics classroom and the entity theory of intelligence, girls
tend to attribute their failure in mathematics to lack of ability and consequently give

up trying hard.

In this present study, the attitude towards mathematics of a representative sample of
the students in Mauritius was determined using the Modified Fennema-Sherman
Mathematics Attitude Scale questionnaire. It consists of 47 items dealing with four
subscales: Confidence, Usefulness, Mathematics as a Male Domain and Teacher
Perception. Further issues concerning the students’ attitude towards mathematics
were to be probed in through interviews. A literature search was considered

necessary to frame questions to be asked during the students’ interviews.

Many researchers have underlined the relationship between student confidence in
their mathematical ability and their achievement in the subject. Confidence “is one
part of self concept and has to do with how sure a student is of his or her ability to
learn new mathematics and to do well on mathematical tasks. Confidence influences
a student’s willingness to approach new material and to persist when the materials
become difficult” (Meyer & Koehler, 1990). Confidence plays an important role with
students deciding to continue or discontinue studying mathematics (Leder, Forgasz,
& Solar, 1996). Armstrong and Price (1982) found confidence in learning
mathematics to be the second most important variable affecting students’
participation in mathematics for females and the third most important for males. In
another study, Wolleat, Pedro, Becker and Fennema (1980) asserted that “females, as
compared to males, have been found to be less confident about their ability to learn
mathematics, to underestimate their ability to solve mathematical problems, and to

believe to a lesser degree that mathematics will be personally useful” (p. 356)
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Researchers have also been interested in the ways students attribute the cause of
success or failure in mathematics. Weiner’s Attribution Theory (1971) played an
important role in this venture. Weiner identified ability, effort, task difficulty and
luck as the most likely causes attributed to various academic outcomes. The
dimensions of stability and locus of causality were attributed to each of these causes.
Stability of the perceived cause refers to the endurance of the particular attribution.
Since ability and objective task difficulty are enduring, they are termed as stable. On
the other hand, effort and luck are transient and thus unstable. Locus of causality
refers to the origin of the perceived reason of the outcome. Ability and effort are
internal to the individual, while luck and task difficulty are external. The reason
attributed to success or failure plays an important in subsequent occurrence of
success or failure. If an outcome is attributed to factors which are stable, then that
outcome is more likely to occur in the future. Reasons that are normally attributed to
success and failure are ability, effort, task difficulty and luck (Weiner, 1974, cited in
Fullarton, 1993). Research findings (Leder, 1992) have established that females
attributed success and failure in mathematics more strongly than males in accordance
with a pattern described as ‘learned helplessness’. Ernest (1994b) described the way

boys/girls tend to attribute success or failure in mathematics.

Success at mathematics Lack of success
Boys Skill, ability Bad luck, lack of effort
Girls Good luck, effort Lack of skill and ability

The same conclusions were reached by Leder, Forgasz, and Solar (1996).

This study aimed to determine the level of confidence of the boys and girls in
Mauritius in learning mathematics, and the factors to which they attribute their

success/failure in this subject.

The educational system of Mauritius has a peculiar characteristic which differentiates
it to a great extent from the developed countries: the practice of private tuition. The
Government of Mauritius has shown some concern over this problem and has

legislated to declare illegal the practice of private tuition at the lower primary level
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(average age 6 to 8 years). However, at the upper primary level and upper secondary
level, private tuition is legal and very popular. Mathematics is a subject where the
majority of students taking part in the School Certificate and Higher School
Certificate examinations take private tuition. There are even cases where students
take private tuition in mathematics from two different teachers (other than the usual
classroom teacher). It was worth analysing the point of view of students, teachers and
parents to this phenomenon and what they feel is its contribution in the teaching and
learning of mathematics at the secondary level. Such an investigation would throw

light on some issues that have not been examined in depth previously in Mauritius.

The Learning Environment

My first experience with Learning Environment research and using the tools
available to investigate students’ perception of various aspects of the classroom
learning environment occured when I was enrolled in a unit of coursework for my
doctoral programme. I was amazed with the variety of available valid questionnaires
designed for that purpose. Woolfolk (1998) described the classroom as an ecological
system and stated that “the environment of the classroom and the inhabitants of that
environment — students and teachers — are constantly interacting (p. 440). Each
partner in the educational family should contribute towards creating and maintaining
a positive learning environment for the child. This section presents a brief review of
research conducted in that field which guided me towards the learning environment
tools to use in my study, what analysis to perform and how the results can be

interpreted.

The importance of assessing the learning environment in the teaching and learning
process has been emphasized in many research studies (Fraser, 1998). It has been
noted that students’ perceptions of their classroom psychosocial environment have a
significant influence on their cognitive and affective learning outcomes (McRobbie
& Fraser, 1993; Yarrow, Millwater, & Fraser, 1997). Research on learning
environment can be traced to Lewin’s classic human behaviour definition
represented by B= f (P, E); that is behaviour (B) is a function of the person (P) and
his environment (E) (Fraser, 1998). Over 35 years ago, Walberg (1968) developed
the instrument Learning Environment Inventory (LEI) to assess the learning

environment in physics classrooms. Independently Moos and Trickett (1974)
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developed a series of environment measures which concluded with the Classroom
Environment Scale (CES) asking students for their perception of the learning

environment of the class as a whole.

For assessing any human environment, Moos (1979) defined three basic types of
dimensions:

(a) Relationship dimensions - which identify the nature and intensity of
personal relationships within the environment and assess the extent to
which people are involved in the environment and support and help each
other.

(b) Personal development dimensions - which assess basic directions along
which personal growth and self-enhancement tend to occur.

(c) System maintenance and system change dimensions - which involve the
extent to which the environment is orderly, clear in expectations,

maintains control, and is responsive to change.

These two instruments can be considered to be the driving forces for the study of
classroom learning environments and development of other instruments for such
evaluation. Indeed, many economical, valid and relevant questionnaires are available
for assessing students’ perceptions of the classroom environment (Fraser, 1998). It
should be mentioned that appropriate instruments have been designed to evaluate
learning environment from primary to tertiary levels. A summary of some of these

instruments is given in Table 2.4.

In Mauritius the field of learning environment in educational research is a recent one,
with very few studies conducted. In one study conducted by Bessoondyal and Fisher
(2003) the perceptions of preservice primary school teacher trainees concerning
teacher-students interactions in a mathematics classroom in the teacher training
institution was carried out, and it was found that the classroom environment
concerning teacher interaction was positive; the mean score being quite high for the
Leadership, Understanding, and Helping/Friendly scales, and the mean score quite

low for the Uncertain, Admonishing and Dissatisfied scales.
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As the present study is classroom-focused, an evaluation of the type of interactions in
the secondary school mathematics classes in Mauritius was considered important in
order that remedial measures could be introduced in the teaching and learning
package that was to be designed. Consequently, the Questionnaire on Teacher
Interaction (QTI) was chosen to be used in Phase two of the study. After the
implementation phase, where certain strategies were put forward, an evaluation of
students’ views related to their involvement in tasks, the extent of cooperation in the
class and equity proved to be important. The “What Is Happening In this Class?”
(WIHIC) questionnaire was chosen to be used in Phase three. These two
questionnaires will be described in later chapters and different studies related to their

use will be discussed also.
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Table 2.4: Overview of some Classroom Environment Instruments

Instrument Level Item Relationship Personal System
s per dimensions development maintenance
scale dimensions and change
dimensions
Learning Secondary 7 Cohesiveness Speed Diversity
Environment Friction Difficulty Formality
Inventory Favouritism Competitivene ~ Material
(LED) Cliqueness ss environment
Satisfaction Goal direction
Apathy Disorganisatio
n
Democracy
Classroom Secondary 10 Involvement Task Order and
Environment Affiliation orientation organisation
Scale (CES) Teacher Competition Rule clarity
support Teacher
control
Innovation
Individualised ~ Secondary 10 Personalisation Independence  Differentiation
Classroom Participation Investigation
Environment
Questionnaire
(ICEQ)
My Class Elementar 6-9 Cohesiveness Difficulty
Inventory y Friction Competitivene
(MCI) Satisfaction ss
College and Higher 7 Personalisation Task Innovation
University education Involvement orientation Individualisati
Classroom Student on
Environment cohesiveness
Inventory Satisfaction
(CUCEI)
Questionnaire ~ Secondary 8- 10  Helpful/ Leadership
on Teacher / Primary friendly Student
Interaction Understanding responsibility
(QTI) Dissatisfied and freedom
Admonishing Uncertain
Strict
Science Upper 7 Student Open- Rule clarity
Laboratory Secondary/ cohesiveness Endedness Material
Environment Higher Integration environment
Inventory education
(SLEI)
Construcitivist ~ Secondary 7 Personal Critical voice Student
Learning relevance Shared control ~ negotiation
Environment Uncertainty
Survey
(CLES)
What Is Secondary 8 Student Investigation Equity
Happening In cohesiveness Task
this Class? Teacher orientation
(WIHIC) support Cooperation
Involvement
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The reform movement in teaching mathematics for understanding
The need for effective teaching of mathematics in the classroom has been made
several times and in many parts of the world. Many forums and studies have been
conducted to discuss this important issue (Grouws, Cooney, & Jones, 1989;
Jaworski, 1994, 2003; Malone & Taylor, 1993; NCTM, 2000; Nickson, 2000;
Treagust, Duit, & Fraser, 1996).

The following comments from the Principles and Standards for School Mathematics

(NCTM, 2000, p.16-17) outline the importance of effective teaching:

Students learn mathematics through the experiences that teachers provide.
Thus, students’ understandings of mathematics, their ability to use it to
solve problems, and their confidence in, and disposition toward
mathematics are all shaped by the teaching they encounter in school. The
improvement of mathematics education for all students requires effective

mathematics teaching in all classrooms.”

Reforms in mathematics education call from a shift from instruction that encourages
memorization of definitions and use of rules and procedures toward instruction that
emphasizes mathematical inquiry and conceptual understanding (Saxe, Gearhart, &
Nasir, 2001).
The term “teaching for meaning” has been used by Knapp, Shields & Turnbull
(1995) to refer to the following alternatives to conventional practice:

1. instruction that helps students perceive the relationship of ‘parts’ to wholes

2. instruction that provides students with the tools to construct meaning in their

encounters with academic tasks and in the world in which they live, and
3. instruction that makes explicit connections between one subject area and the

next and between what is learned at school and children’s home lives.

In their study, Knapp et al. (1995) recorded evidence that students who were exposed
to instruction, emphasizing meaning, performed significantly better on advanced
mathematical skills than those students who were exposed to conventional sessions.
They further reported that this significant difference in achievement was noted both
for high and low performing children and in schools in deprived areas.

Another concern in the mathematics educators’ community is the inability of

students to use mathematics learnt at school in situations outside the classroom
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context (Boaler, 1998). This lack of transfer of the mathematics learnt in schools to
other situations has been argued to be due to the fact that students did not fully
understand the concepts (Boaler, 1998). Boaler (1998) argued that enough
opportunities should be given to students to deal with real-life mathematical
situations within the school context. This exposure tends to facilitate the use of

appropriate mathematical knowledge to deal with similar tasks in the real world.

Boaler (1998) strongly advocated appropriate teaching strategies that would help
students perform the smooth transition of their mathematical knowledge to novel
situations in the real world. In this study, Boaler concluded that, if students, based on
the experiences encountered in classrooms, view mathematics as a set of rules and
procedures that should be remembered and followed to solve problems, these
students tended to encounter problems when the situations they were faced to were
slightly different from what they are normally used to. On the other hand, students
who believed that mathematics involved active and flexible thought and who had
developed an ability to adapt and change methods to fit new situations, tended to deal

with situations in the real world more successfully.

Motivation has been linked to achievement and much research has been carried out
in this field (Beghetto, 2004; Ethington, 1992; Leder et al., 2002; Peterson, 1988;
Pintrich & Schunk, 2002; Schiefele & Csikszentmihalyi, 1995; Stevens, Olivarez Jr,
& Hamman, 2005).

Motivation is usually defined as an internal state that arouses, directs, and maintains
behaviour (Woolfolk, 1998). It has been described as having three psychological
functions:
e energizing or activating behaviour — what gets students engaged in or turned
off learning
e directing behaviour — why one course of action is chosen over another

e regulating persistence of behaviour — why students persist towards goals.

(Ford, 1992, cited in Alderman, 1999)

Motivation propels and encourages students to be fully engaged in academic
activities. Motivated students strive to understand the underlying concepts and tend

to use higher cognitive processes to learn. Motivation to learn can be intrinsic or
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extrinsic. Intrinsic motivation has been described as the drive or desire of the student
to engage in learning ‘for its own sake’ (Middleton & Spanias, 1999, p.66). Students
who are intrinsically motivated engage in academic tasks because they enjoy them.
Students who are extrinsically motivated engage in academic tasks to obtain rewards
(such as teacher’s praise, approval of their participation in a lesson) or to avoid
punishment (such as poor grades, disapproval). Recent research (Cameron, Pierce,

Banko, & Gear, 2005, p. 654) has shown that

...giving rewards for successful achievement on an activity leads
individuals to express high task interest and to be motivated to perform
the activity and similar other tasks in the future. The study also shows
that rewards can activate processes that involve both internal and

external sources of motivation.

Classroom environment plays an important role in students’ motivation, which in
turn influences achievement. Bong (2005) showed that changes in students’
perception of their learning environment brought about changes in their personal
motivation. In another study, Schiefele & Csikszentmihalyi (1995) noted the
significant relationship between the students’ experiences in the mathematics
classroom and their interest, which often predicted achievement in mathematics.
Other studies have shown that increased intrinsic motivation is related to greater
conceptual understanding of mathematics (Nichols, 1996; Stipek et. al., 1998; Valas
& Slovik, 1993; cited in Stevens, 2005).

One of the fundamental assumptions for the third phase of this project was based
upon my belief that an improved classroom environment, where teaching is student-
centered, where students are involved in their own construction of knowledge
through well designed and relevant activities, and which involve the proper use of
cooperative learning, does enhance the intrinsic motivation of the students to learn
mathematics. This should eventually result in an enhancement of the students’
performance and achievement in the subject and also an improvement in their

attitude towards mathematics.
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Understanding is described in terms of the way an individual’s internal
representations are structured. Hiebert & Carpenter (1992, p. 67) highlighted that “A
mathematical idea, procedure or fact is understood thoroughly if it is linked to
existing networks with stronger or more numerous connections”. It is claimed
(Hiebert & Carpenter, 1992) that students who understand the mathematical concepts
will retain what they learn and transfer it to novel situations. In fact the researchers
noted the following in relation to understanding:

- Understanding is generative

- Understanding promotes remembering

- Understanding reduces the amount that must be remembered

- Understanding enhances transfer

- Understanding influences beliefs

The need for context in problems to assess students’ mathematical understanding was
highlighted by Van den Heuvel- Pahhuizen (2005). It was mentioned that contexts
help in

- enhancing the accessibility to problems

- contributing to the transparency and elasticity of problems, and

- suggesting solution strategies to students.

Van den Heuvel-Panhuizen (2005, p. 2)

The importance of contexts in assessing students’ mathematical understanding was
further supported by other studies (Kastberg, D'Ambrosio, McDermott, & Saada,
2005).

To cater for higher-order learning, Peterson (1989) advocated a focus on the meaning
of learning tasks, the involvement of students, and the teaching of higher-level
cognitive processes and strategies. The constructivist theory of learning is one that
might achieve this goal. The constructivist view was a “powerful driving force in
science and mathematics education, particularly during the past decade” (Treagust et
al., 1996, p. 3). Several studies related to the teaching and learning of mathematics
using a constructivist paradigm was reported in Malone & Taylor (1993). The
constructivist perspective asserts that conceptual knowledge cannot be transferred,
carefully packaged, from one person to another. Rather, it must be constructed by

each child on the basis of her own experience. Children should be provided with
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activities that are likely to generate genuine mathematical problems, ones that can
provide them with opportunities to reflect and reorganize their existing ways of
thinking. Nickson (2000) outlines three major implications of a constructivist
approach for the effective teaching and learning of mathematics: (1) children are
makers of knowledge rather than receivers of knowledge, (2) children need to
experience mathematics in a context, and (3) each child’s contribution in a

mathematics lesson need to be acknowledged and considered.

Convinced by these ideas, I devised the teaching and learning package for the third
phase of this present study using a constructivist perspective. Lessons were devised
in such a way that students were given opportunities to be actively involved in tasks,
construct their own knowledge with necessary scaffolding where needed. While
designing the lessons, particular attention was paid to the following issues:
1. The cognitive complexity of the mathematical concept, procedure, or process
involved,
2. The mental processes that children were expected to develop,
3. The prerequisite knowledge and experiences children must have to be
involved in the tasks, and
4. The nature of the learning experiences that might facilitate children’s
mathematical development.

A detailed discussion of this package is provided in Chapter Six.

Language and mathematics

Language plays an important role in the teaching and learning of mathematics
(Barwell, 2005; Clarkson, 1992; Clarkson & Galbraith, 1992; Cuevas, 1984; Ellerton
& Clarkson, 1996; Kaphesi, 2003; Laborde, 1990). The teaching and learning of
mathematics require various language activities such as reading, listening, writing
and discussing (Laborde, 1990). But these activities were found to be difficult to
achieve when the language through which the students have access to the
mathematical content is a bar to both understanding and expression (Laborde, 1990).
In another study, Ellerton et al. (1996, p. 1001) reported that “far more children
experience difficulty with the semantic structures, the vocabulary, and the symbolism

of mathematics than with standard algorithms”. They further argued that “semantic
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structure has a much more important influence on learning and the quality of
participation in classroom discourse than other more obvious language variables

(such as vocabulary)”(p. 1004).

For learners who speak two or more languages, it was found that the interplay in the
learning process between the language codes may either assist or detract learning
(Ellerton & Clarkson, 1996). Learners may have a cognitive advantage if a threshold
of competence in the two (or more) languages has been reached. However, if learners
are expected to use only the language of instruction, then negative outcomes may
follow. In a recent study conducted in Malawi, Kaphesi (2003, p. 265) noted that
“many problems that learners of mathematics encounter are partly due to the inability
to cope with the demands of the language of instruction”. Along the same lines,
Morgan (1999) pointed out that teachers should be aware of the problems
encountered by students while they struggle to cope with the discussion in the
classroom and reading and understanding of written materials. Students need

assistance and encouragement to get involved in a proper classroom discussion.

Concerning difficulties related to solving word problems, Laborde (1990)

highlighted that

Understanding what is to be solved requires understanding
the problem statement given in an oral of written form.... The
wording of the problems appears to influence the students’
problem representations and therefore their strategies of
solution

Laborde (1990, p. 62)

It has been reported that teachers, especially those of Limited English Proficient
(ELP) students, may be tempted to use key words as “signaling” certain operations. It
should be noted that this practice may lead to misconceptions that may hamper
understanding of mathematical concepts. The Newman procedure to deal with a
written mathematical task has been described (Ellerton & Clarkson, 1996) as
follows: Reading (or Decoding), Comprehension, Transformation (or

Mathematising), Process Skills, and Encoding. Ellerton et al. (1996, p. 1001)
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reported that “far more children experience difficulty with the semantic structures,
the vocabulary, and the symbolism of mathematics than with standard algorithms”.
They further argued that “semantic structure has a much more important influence on
learning and the quality of participation in classroom discourse than other more
obvious language variables (such as vocabulary)’(p. 1004). In a recent study,

Barwell (2005)noted that

...the participants in the study used attention to narrative
experience to negotiate a shared understanding of a word problem,
to relate the context of the word problem to their own experience,
and to negotiate their relationships with each other. These findings
suggest that opportunities for students to draw on their experience
contribute to a supportive linguistic context within which they are

able to work on their mathematical task

(Barwell, 2005, pp. 345-346).

The issue of language and mathematics is of vital importance in the Mauritian
context as Mauritius is a multilingual society where the medium of instruction is
English, the language most often spoken is French, together with an L; which is
Creole. This is the language used most often at home. There do exist other Asian
languages like Hindi, Urdu, Tamil, Telegu, Marathi, and Chinese which are studied
mostly officially at school. It should be mentioned that right from the primary
schooling (average age of five years) the Mauritian children are exposed to at least
three languages; English and French as subjects and English being the medium of
instruction and Creole as the most common spoken language at home. Many students
are exposed to another language at school called Oriental Language (Hindi. Urdu,
Tamil, Telegu, Marathi, or Chinese). It should be mentioned that very often French is
used as a support language in the teaching process at the primary level. It is worth
finding out the extent to which the students in Mauritius are coping with this

important issue of language in their learning of mathematics.

Conceptual framework for this study: Equity in education

Gender equity in mathematics has been the focus of many studies (Carey, Fennema,
Carpenter, & Franke, 1995; Fennema, 2000; Frankenstein, 1995; Goodell & Parker,
2001; Goodell & Parker, 2003; Hanna, 1996; Leder, 1995, 1996; Silver, Smith, &
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Nelson, 1995; Stevens et al., 2005). Access to basic education and the promotion of
equity and social justice have been the concern of various international educational
organizations. Different forums have been set up where the emphasis was placed on
education as a right and an asset that should be made available to all. Indeed in the
World Conference on Education for All held in Jomtien in 1990, a declaration was
adopted which stated that “The most urgent priority is to ensure access to education
of girls and women and to remove every obstacle that hinders their active
participation” (UNESCO, 1990, p.9). Many countries have adopted policies of
equality of access to education as recommended by international forums, but merely
having laws relating to equality of access does not in itself ascertain equity in
education. In Mauritius, Bunwaree (2002, p.4) pointed out that “it is not sufficient to
simply provide access to schools, but it is the outcomes of schooling and the life
chances that schooling contributes to which are important”. Different measures are
being taken by the government of Mauritius in the field of education. In fact, in its
effort to offer more opportunities for students in Mauritius to have access to tertiary
education, the Government of Mauritius has recently allowed more foreign
universities to offer their courses to Mauritians. The government is also opening
another university in the country to be named the Open University of Mauritius. The
main objective of this university will be to offer courses on a distance education

mode.

As the overall aim of this study was to devise ways and means to help boys and girls
in Mauritius learn mathematics in a more meaningful way, ascertaining gender
equity as far as mathematics education is concerned was of interest. The document
published by the American Association of University Women Educational

Foundation (1998, p. 2) highlighted that:

When equity is the goal, all gaps in performance warrant attention, regardless of
whether they disadvantage boys or girls. Rather than hold girls to boys
standards, or vice versa, schools need to give students the resources each needs
to achieve a universally held high standard. In a gender-equitable and rigorous

school system, gender gaps would be insignificant and all students would excel.

Many factors affecting enrolment and achievement in mathematics and mathematics-

related courses were noted and concern about gender equity raised. One of the ways
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of analyzing the problems was to probe deep inside the schools and classrooms, as

highlighted in the World Declaration on Education for All (UNESCO, 1990):

... the main focus of basic education must be on actual learning acquisition and
outcome rather than exclusively upon enrolment, continued participation in
organized programmes and completion of certificate requirements. (UNESCO,

1990, p.9).

Indeed much research has been carried out internationally and different intervention
programs were designed to help in achieving gender equity. It has been found that in
many countries gender differences have diminished tremendously, as asserted by

Hanna (2003, p. 209):

Gender differences in mathematics achievement at age 13 have decreased
dramatically and almost disappeared in all the participating countries (of the
TIMMY). In effect, gender equity has been reached for this age group. At age
17, on the other hand, boys are still doing better than girls in some areas of
mathematics, though the gender gap has considerably decreased over the years

1964 to 1995.

It is clear, however, that full gender equity has not yet been achieved. There is still a
significant difference in the participation of men and women in job markets,

especially in scientific fields.

In terms of representation, full gender equity has not been reached, despite
numerous policies and legal measures put in place to encourage it. Women have
achieved a considerable presence at all levels of education over the past few
decades and indeed have made a substantial advance in the sciences. In certain
scientific disciplines, however, notably mathematics, physics, and engineering,
their presence still lags behind that of men.

(Hanna, 2003, p.210)

In Mauritius much effort has, and still is, being expended by the government and
educational authorities to bring an equitable education to the people of the island.
With a view to offer wider educational opportunities, secondary education was made
free in 1977. Over the years it has been found that, despite this policy of free

education, parents from the low-income groups are encountering more and more
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problems in educating their children. The private expenditure on education has been
increasing and some parents continue to find it difficult to cope. Consequently, many
programs have been put in place by the government to ease the financial burden.
These programs include the distribution of free textbooks and assistance for paying
examination fees. It should be pointed out that parents who are eligible for these
benefits have to satisfy certain criteria laid down by the Ministry of Social Services.
It should also be highlighted that private tuition is almost a parallel institution to the
schooling system, at least for the upper grades of the secondary level (from Form

IV). Private tuition adds to the financial burden of parents.

The position of the Mauritian Education in the African region noted in a draft
document entitled Mauritius Education and Training Sector (2003) is as follows:
“Although Mauritius is one of the few African countries which has nearly achieved
universal primary education, only around 65% of students make transition into
secondary level and less than half graduate from 6™ form colleges” (Chapter five, p.
3). It can be found that despite the official policy of free access for all, the realities
are different. Thirty-five percent of the young population of Mauritius leaves the
academic field after only six years. The pyramidal structure of the education system
is being questioned and different committees have been set up by the Ministry of
Education and Scientific Research to propose alternative systems to care for all the
children of Mauritius. One measure which has already taken by the Mauritian
government is to make secondary education compulsory up to the age of 16 as from
2005. Different prevocational streams have been created, and a programme to cater

for further education is being developed presently by the Ministry.

An analysis of the results of the performance of boys and girls in mathematics at the
School Certificate level (Chapter One) did reveal a significant gender difference. In
view of the place and position that mathematics enjoys in the Mauritian society, for
further education or job markets, these differences tend to create further inequities in
the society. For comparison purposes, the numbers of male and female academic
staff in the department of mathematics in the three tertiary institutions are given in

Table 2.5.
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Table 2.5: Academic staff in the mathematics department

University of Mauritius Institute University of
Mauritius of Education Technology
Male 8 6 5
Female 3 0 1

The three departments are obviously heavily male biased.

The contribution of women in the economic, social and educational developments of
our country is worth noting also. At the time of agricultural revolution women
worked in sugar cane fields alongside of men, after having ensured that household
obligations had been met. They contributed under different roles: looking after
household matters, income earner and the rearing of the children. The main
responsibility of child rearing was on the mother, and they were responsible for the
children’s informal and cultural education. As the other revolutions occurred, more
women were involved in the labour market, in offices and textile factories. Another
major change that was noted was the shift from an extended family system to nuclear
family system. This brought a change in the way of life and the informal education of
the children. Today one can find women involved in many high positions in the
society. At a recent meeting held in August 2004 concerning women and decision
making, Mrs. Prabha Chinien, Registrar of Companies asserted that she never felt
that being a women could ever pose a problem as far as her professional life was
concerned (Savripene, 2004). She further added that this conviction was due to her
parents’ education and policy for equality of opportunity. Other speakers pointed out
that much effort has to be made to reconcile their professional and family
obligations. Nowadays more and more women are involved in the politics.
Discussions are presently under way for changes to be brought into the legislative
system to ascertain that a certain quota of seats in the Assembly be reserved for
women. An interesting question to ask is: In what ways has this change affected the

education of Mauritian children?

It should also be pointed out that the quality of results of Mauritian students in
general is far from being acceptable. Around 50% of the students taking the School
Certificate examination fail to score a ‘credit’ in mathematics. There seems to be a

definite problem as these students have been studying mathematics already for 11
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years. Furthermore, since 1999, the scripts of School Certificate examination Paper
1, and since 2002 the scripts of Paper 2 are corrected in Mauritius. This has given the
local teachers the opportunities of noting the kind of mistakes certain children make
in mathematics. At times they seem to be astonished as all the students who take part
in the School Certificate examination have passed the CPE examination at the end of
primary level and thus have a basic notion of the concepts in mathematics. It has
been reported that there are students who cannot solve the problems they must have
been solving some five or six years earlier, thus there appears to be ‘degraduation’ in
the learning of mathematics among these students. This is definitely a cause of
concern and strategies need to be found out to help all the boys and girls in Mauritius

to improve in their mathematics achievement at the secondary level.

In this study, the difficulties that our Mauritian students are encountering in the
learning of mathematics were analysed. The impact of the different factors and
reasons identified in the literature review in the Mauritian context were examined.
One finds that in the Western and other developed countries, gender difference in
mathematics achievement have decreased considerably and are in certain cases
insignificant. This may be as a result of the consciousness raised on these issues and
the different intervention programs implemented to that effect. The main aim of this
study was to analyse this problem in a developing country which gained
independence 36 years ago. What measures can be taken to ensure gender equity in
mathematics classrooms which could help in achieving the goal set by the Mauritian
Government of becoming a Cyber Island in the Indian Ocean and African Region?
Answers to these questions may provide other developing countries with some ways
and means to deal with the issue of gender equity in mathematics and suggest ways

to enhance the teaching and learning of mathematics at the secondary level.

Summary of the chapter

In this chapter different studies related to gender and mathematics within a
chronological perspective were reviewed. The different factors that tend to affect the
achievement of boys and girls in mathematics were analysed. How different
intervention programs and strategies were developed and implemented to deal with

the issue of gender differences in mathematics was also noted. The varied degrees of
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success of these ways to achieve gender equity in mathematics education in many
countries, ranging from almost eradicating gender differences at the age of 13 to
diminishing gender differences at the age of 17, was also found. Cases where gender
differences still exist have also been noted. A review of the policy regarding gender
equality in education in Mauritius has been presented together with some of the
underlying realities. It has been found that much effort is being expended by the
government in that direction, but still more is required. An attempt has also been
made to indicate where the study fits into the literature base and how it hopes to

widen the base.

The next chapter describes the research design, methods used and ethical issues taken

into consideration in this study.
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CHAPTER THREE
Methodology

This chapter describes the methodology chosen and used for the study. The main aim
of the study was to identify factors that impact on boys’ and girls’ mathematics
achievement at the secondary school level in Mauritius and devise strategies to
enhance their achievement in mathematics and attitude towards the subject.
Specifically, it investigated the types of difficulties that boys and girls in Mauritius
encounter while learning mathematics. It was explained in Chapter One that at the
end of primary level national examinations there is no significant gender difference
concerning the performance of students in mathematics in Mauritius. However, by
the time of the School Certificate examinations (average age 16 years), significant
gender differences in mathematics can be noted (especially in terms of quality of
performance). This is in line with research findings as stipulated by Fennema (2000,

para. 10):

...there were differences between girls’ and boys’ learning of mathematics,
particularly in activities that required complex reasoning that the differences

increased at about the onset of adolescence...

There is an urgent need to analyse the reasons which have brought this change in
performance. The issues to be addressed are: what factors have contributed to this
significant change in the mathematics performance of boys and girls in Mauritius at
the secondary level? To what extent is the hierarchical nature of mathematics
accounting for such differences? What are the roles of teachers, parents and peers, as
well as students’ attitude towards mathematics in determining the students’
achievement in mathematics at the secondary level? The research questions of this

present study are as follows:

1. What are the factors that contribute to the mathematical achievement of

Mauritian students at the secondary school level?

57



2. What types of difficulties do Mauritian boys and girls encounter while
learning mathematics at the secondary level?

3. Why do these difficulties occur?

4. How effective is a teaching and learning package based on the findings of
(1) above at enhancing the attitudes and mathematical achievement of

secondary school students?

To address these fundamental issues, three phases of the study were developed. For
the first phase a survey method was used and involved 17 schools across the island
(including Rodrigues) in order to obtain a general idea of the performance of boys
and girls across Mauritius. The way the schools were selected is discussed in more
details in another section of this chapter. I visited the schools in person and explain
the objectives of the study to the rector of the school and the head of mathematics
department. One class of Form IV (15 years on average) was selected from each
school and the students were administered a questionnaire which consisted of some
background information and items on the mathematics curriculum. Students were
expected to work out these questions which were then corrected and analysed by me.
A questionnaire (see Appendix Three) dealing with attitude towards mathematics
was also administered to these students. Different statistical analyses were carried

out to examine the response of boys and girls to the different items.

After gaining an overall picture of the situation across Mauritius, it was necessary to
perform a more in-depth analysis. Consequently, a case-study approach was adopted
for the second phase of the study. The importance and relevance of qualitative

research has been highlighted by Denzin & Lincoln (Denzin & Lincoln, 2000):

Qualitative research involves the studied use and collection of a variety of
empirical materials — case study; personal experience; introspection; life
story; interview; artifacts; cultural texts and productions; observational,
historical, interactional, and visual texts — that describe routine and
problematic moments and meanings in individual’ lives. Accordingly,
qualitative research deploy a wide range of interconnected interpretive
practices, hoping always to get a better understanding of the subject matter
at hand.

(Denzin & Lincoln, 2000, pp.3-4)
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Four secondary schools were selected (one single boys’, one single girls’ and two
coeducational schools) for this purpose. A class of Form IV was identified in each of
the schools with the help of the rector and the Head of Mathematics department.
Classroom observations were carried out in these classes for a period of four months
following which the mathematics questionnaire used in the first phase was
administered to the students in the sample. Interviews of students, teachers, rectors
and parents also were conducted, keeping in mind the main research questions of the

study.

The study was conducted using a mixed mode, as recommended in the literature.
“Combining methods may be done for supplementary, complementary,
informational, developmental, and other reasons (Strauss & Corbin, 1998, p.28). The
essence of using both approaches has also been highlighted by Breitmayer, Ayers,
and Knafl, 1993. “Each adds something essential to the ultimate findings, even to the
final theory...” (cited in Strauss & Corbin, 1998, p.28). There can be back-and-forth
interplay between combinations of both types of procedures, with qualitative data
affecting quantitative analyses and vice versa. The issue in this study was mainly
concerned with how the combination of methods could work together to foster the

development of theory.

The present chapter has been structured so that the research design of the study is
discussed first. This is then followed by an explanation of how the samples for the
different phases of the study were chosen. A detailed description of the three phases

is then provided.

The methodological framework of the study: The interpretive model

of research
An interpretive model of research was chosen for this study. Interpretivism is often
described as having a contrasting epistemology to positivism. The distinction

between the two is highlighted by Cohen, Manion and Morrison (2000, pp. 27-28).

Positivist and interpretive paradigms are essentially concerned with
understanding phenomena through two different lenses. Positivism strives

for objectivity, measurability, predictability, controllability, patterning, the
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construction of laws and rules of behaviour, and the ascription of causality;
the interpretive paradigms strive to understand and interpret the world in
terms of its actors. In the former, observed phenomena are important; in the

latter meanings and interpretations are paramount.

It should be noted that the interpretive paradigm is characterized by a concern for the
individual and its main endeavour is to understand the subjective world of human
experience. Indeed, in this study, interpretations concerning Mauritian students’
responses to the teaching and learning of mathematics were the main concern. The
realities of their interaction with teachers, parents, peers and themselves and their

views about mathematics in general were the factors that had to be determined.

Ontological assumptions

One of the main reasons for choosing the interpretive model of research for this
study was because education and knowledge are socially and culturally bound
together and these aspects have to be taken into consideration when a study on
teaching and learning is conducted. Schools have an official curriculum concerning
mathematics, but there exist many issues involved in the implementation of the
curriculum. The various activities taking place within a classroom and a school are
complex and the context and interpretation of the situation have to be taken into
consideration. Denzin and Lincoln (2000, p.8) have rightly pointed out that
“Qualitative researchers stress the socially constructed nature of reality, the intimate
relationship between the researcher and what is studied, and the situational
constraints that shape inquiry”. Human beings learn by interacting with others and

give interpretation to situations based on their experience.

Epistemological assumption

The epistemological belief underlying the study was that there must exist a
transactional and subjective relationship between the researcher and the participants.
The context in which the study was conducted had to be well understood, and a
‘contract’ with the participants established. Until that element of trust and mutual
respect was established, appropriate data could not be collected. Throughout the
research process I was required to make appropriate choices: what to observe, when

to be involved with the participants or when to keep my distance; when to create
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opportunities for interaction or when to refrain from participating. 1 also had to
ascertain that my own beliefs were not influencing my interpretations and
explanation of the things noted and observed. This was achieved by establishing a

number of quality controls (described later in this thesis).

Methodological assumption

A methodological question deals with how best to pursue the research purpose. How
are data to be collected and analysed in relation to the research questions? The
purpose of the study was to identify what types of difficulties students in Mauritius
encounter while studying mathematics at the secondary level. What are the main
factors that affect the learning of mathematics by boys and girls at that level? What is
the contribution of teachers, parents, peers and students’ own attitude towards
mathematics in influencing the learning of mathematics? What strategies can help in
enhancing students’ mathematics achievement and attitude towards the subject? As
mentioned earlier two methods were used, one for the first phase and the other for
the last two phases of the study:

Phase one: a survey approach

Phase two: a case study approach.

Phase three: a case study approach.

A survey method was chosen for the first phase because of the need to obtain an
overall picture of the situation concerning the teaching and learning of mathematics
and related issues across the island. Mathematics has already been described (in
Chapter One) to be a subject of great importance to secondary education in
Mauritius, and also in the job market. Because of the importance attached to the
subject, mathematics is a compulsory subject at the School Certificate level. It was
therefore necessary to gain an understanding of the difficulties involved in the
teaching of the subject at the national level irrespective of a school’s geographical
position, type or any other criterion. A stratified method of sampling was used to
select the schools to form the sample and the details are provided later in this
chapter. Data were collected through the use of two questionnaires, details of which
are also provided later. Appropriate statistical analyses were carried out using the

Statistical Package for Social Sciences (SPSS).
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Once the initial general information was obtained, an in-depth study was carried out.
For this phase, a case study approach was used. Four secondary schools were
identified to form part of this sample. Ethnographic techniques were used to obtain a
holistic view of the problem. These techniques involved observations, interviews and
documentary analyses. A case study approach was adopted because, as pointed out
by Hitchcock and Hughes (1995, p. 322), the following characteristics of that
methodology were found to apply, namely:
e The study called for a rich and vivid description of events relevant to the
case
e [t blended a description of events with the analysis of them
e It focused on individual persons or groups of people, and sought to
understand their perceptions of events
e The researcher was integrally involved in the case (cited in Cohen, Manion
and Morrisson, 2000, p. 182).
The appropriateness of this choice is further supported through the following words
of Bromley (1986): “...case studies get as close to the subject of interest as they
possibly can, partly by means of direct observation in natural settings, partly by their
access to subjective factors (thoughts, feelings, desires)...” (cited in Merriam, 1988,

p.29).

Following these phases, appropriate strategies to help in enhancing the teaching and
learning of mathematics at the secondary level in Mauritius were designed. An
evaluation of these recommendations was important and this was the main aim of the
third phase. A case study approach was again adopted for this phase. Three
secondary schools (one single boys’, one single girls’ and one coeducational) were
selected and a Form IV class in each of them was identified. Mathematics lessons
were taught in each of the classes for a period of three months using a teaching and
learning package. Pretests and posttests were administered to the students to
evaluate the effectiveness of the strategies. Interviews of students were also
conducted. Details on the teaching and learning used for this implementation stage

are provided in Chapter Six.
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The design of the study

The study was developmental, being conducted in three phases. In the first phase,
data were collected mainly from two questionnaires: one specially designed for the
study and the other one a modified version of the Fennema Sherman Mathematics
Attitude Scale. In the second phase data were collected though classroom
observations, interviews with students, teachers, parents, rectors and other
stakeholders in the educational sector. The two questionnaires used in the first phase
also were administered to the different sample of students in the second phase. The
students were also asked to fill in the Questionnaire on Teacher Interaction with a
view to obtain their perceptions of the type of qualities their teachers possessed and
their opinions on the type of teacher interaction present in their class. They were also
asked to draw a mathematician and to write down two reasons why they thought that
one may need the services of a mathematician. This was carried out in order to find
what portrait came to the mind of the students whenever they thought of a
mathematician. This Draw-a-mathematician-test is described later in this chapter. In
the third phase, strategies developed based on the findings of the two prior phases to
enhance the teaching and learning of mathematics at the secondary level were
designed through a teaching and learning package and were tested in the three
selected schools. A pretest related to concepts of mathematics at the secondary level
was administered to the students in the chosen Form IV classes of the selected
schools. Mathematics lessons were then taught via the teaching package based on the
ASEI (Activity, Student, Experiment and Improvise) movement through the PDSI
(Plan, Do, See and Improve) approach. This technique ascertains the full
involvement of students in their learning of mathematics. A posttest was then
administered to evaluate the efficiency of the strategies. The students were also asked
to fill in the What Is Happening In this Class? (WIHIC) questionnaire with a view to
obtain their perception on how the mathematics classes were conducted. All the
students in the three classes were asked to write a report on their feelings about the

happenings in these mathematics classes for the period of three months.

The design of the study is represented in Table 3.1.
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Table 3.1: The research design

Interpretive model of research

Phase of the ~ Method used  Instruments/Techniques used Sample
study
One Survey 1. Mathematics Questionnaire 17 schools
approach 2.  Modified Fennema- Sherman Mathematics 607 students
Attitude Scale
Two Case study 1. Mathematics Questionnaire 4 schools
approach 2.  Modified Fennema- Sherman Mathematics 118 students
Attitude Scale
3. Classroom Observation
4.  Questionnaire on Teacher Interaction
5. Draw a Mathematician Test
6. Interview of students 36 students
7. Interview of teachers 4 teachers
8. Interview of parents 12 parents
10. Interview of other stakeholders 5inall
Three Case study 1. Pretest 3 schools
approach 2. Design of the teaching and learning package 111 students
3. Administration of the teaching and learning
package
4.  WIHIC questionnaire
5. Posttest
6. Report writing from students

Quiality criteria of the study: trustworthiness, the hermeneutic process

and authenticity

Much criticism has been leveled at the case study method regarding the possible lack

of rigour and generalisability as compared to quantitative methods. Many criteria

have been proposed by researchers to counteract these criticisms. Guba and Lincoln

(1989) have pointed out that the quality of interpretive research can be ascertained

through trustworthiness, the nature of the hermeneutic process and authenticity.

Trustworthiness is equivalent to the concept of reliability, validity and objectivity in

the conventional positivist paradigm (Guba and Lincoln, 1989). It can be ascertained

through a number of criteria:
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Credibility: This is parallel to the notion of internal validity in the
conventional paradigm and it is an assessment of the “isomorphism between
constructed realities of respondents and the reconstructions attributed to
them” (Guba & Lincoln, 1989, p.237). In this study the credibility has been
observed through prolonged engagement. In fact, in the second phase of the
study, regular contacts with the students were made during a period of four
months. This helped in establishing a rapport between the students and
myself, developed mutual trust and also provided opportunities to confirm or
reaffirm certain information. Peer debriefing was also carried out regularly.
Frequent discussions were carried out with two colleagues in the same
department and one colleague in another department. The questions asked by
them at some point in time gave me the opportunity to go back and check
certain facts concerning the data collected. Moreover, member checks were
carried out to ascertain that the correct messages and information were being
received by me and there were no distortions to the facts. All these factors
contributed to ensuring the credibility of this study.

Transferability: This is parallel to the notion of external validity in the
conventional positivist paradigm. Transferability is normally established by
providing a thick description: “an extensive and careful description of the
time, the place, the context, the culture in which those hypotheses were found
salient” (Guba & Lincoln, 1989, pp.241-242). The main idea is to provide a
rich and as complete database as possible with a view to helping a reader
reach a decision concerning the transfer of these findings to his/her situation.
In this present study, data were collected over a period of time and through
various methods. The amount of information collected ensured that a thick
description of the situation could be made.

Dependability: This is parallel to the notion of reliability in the conventional
paradigm — that is, the extent to which a test or procedure produces similar
results under the same conditions. Thus, dependability is concerned with the
stability of data over time.

Confirmability: This is parallel to the notion of objectivity in the conventional
paradigm. “Like objectivity, confirmabiltity is concerned with assuring that

data, interpretations, and outcomes of inquiries are rooted in contexts and
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persons apart from the evaluator and are not simply figments of the
evaluator’s imagination” (Guba & Lincoln, 1989, pp.242-243). 1 did
ascertain that data were collected to reflect the genuine feelings of the
respondents. While conducting classroom observations it was assured that my
presence in the class would have minimal effect on the classroom
discussions. The students were conscious of my presence initially, but after a
while my presence attracted no attention at all. This meant that the students
behaved in their natural settings and a ‘true’ picture could be observed. Notes
were taken in a journal, and a resume of the happenings in the class was made
the same day. Interviews were audio taped and the students were asked to
answer in any language they preferred. This was to ascertain that the students

felt free to express themselves, and that language would not be a barrier.

The Hermeneutic Process: another criterion that ascertains quality in interpretive

models of research is the process itself. Data collected could be analysed at the time
of reception and then fed back to the respondents for comment, elaboration,
justification, rectification or any other such thing. Possible misconceptions could be

sorted out and this further enhanced the quality of the research.

The Authenticity Criteria: Dealing with issue of authenticity, there should be
fairness (that is no bias) in the study. To ascertain that, I ensured that a complete and
balanced representation of the multiple realities of a situation, as stipulated by
Cohen, Manion and Morrison (2000) was achieved. The different responses to each
and every issue raised during the study were given due consideration and used to

provide a broad picture of the situation.

Phase One: Gaining an overall picture
As already discussed, the study was conducted in three phases. Consequently there
were three samples involved. In the first stage, a sample of secondary schools across
Mauritius was selected. It should be pointed out that in Mauritius there are three
types of secondary schools:

e State: managed by the Ministry of Education and Scientific Research

e Confessional: administered by religious bodies
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e Private: privately owned but under the control of the Private Secondary

School Authority.

It should also be mentioned that a number of fee-paying schools at the secondary
level exist in Mauritius, but as they are relatively new and because they offer a
different curriculum from those offered by almost all other schools in Mauritius, this

types of school is not included in this study.

The number of schools of each category as they existed in 2003 is shown in Table

3.2.

Table 3.2: Number of schools of each category in Mauritius

Type of school State Confessional Other private

46 29 65

Taking the specificity of the Mauritian education system into consideration, the
following criteria also were established while selecting the schools in the sample:
e Location of school (rural or urban).

e Gender of the students of the school (single male, single female or co-ed.)

Following the Educational Reform in 2002, Mauritius has been divided into 4 zones.
Prior to 2002, admissions to a secondary school were made nationally based on the
results of the Certificate of Primary Education examinations. This was found to apply
considerable stress on the students (10-11 years old) and their parents. So a policy
decision was taken by the Ministry of Education and Scientific Research in Mauritius
to abolish ranking at the CPE level and to replace it with a grading. Another major
change in the reform was that admissions for Form One level were to be made at a
zonal level. In Figure 3.1 the different zones with the state secondary schools are

shown.
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Figure 3.1: The Secondary Schools in the Republic of Mauritius following the Reform

The number and type of schools in each zone selected for the sample is shown in
Table 3.3.

Table 3.3: Type of schools in each region for the final sample

Region State Confessional Other private
Zone 1 1 0 1

Zone 2
Zone 3

2 2 1
2 0 3
Zone 4 1 2 1
1

Rodrigues
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The number of students involved in this first phase of the study was 606, that is 288
boys and 318 girls.

The instruments used

Two instruments were used to collect data in the first phase of the study. One
questionnaire aimed to gain information about mathematics based on the lower
secondary curriculum and another to assess the attitude of students towards

mathematics.

Questionnaire on mathematics (see Appendix Two)

In order to assess and compare the students’ achievement in mathematics in the
different schools, a questionnaire was specially designed for the study. In the first
instance, the syllabi of mathematics for Form I, II and III were analysed and the
different objectives that need to be met by students of these forms were identified.
The main aim in designing the questionnaire was to find out how much, and to what
extent, the concepts of mathematics of the lower secondary level the students of
Form IV had acquired. The strands chosen were Number and Operations, Algebra,
Geometry and Data Analysis and Probability. These are four of the five strands
advocated by the NCTM Standards (1989). It should be pointed out that more
emphasis was given to Algebra in this questionnaire as the students in Mauritius are
introduced to Algebra only at lower secondary level and it can be said to be the
backbone of mathematics learning. In fact, the place and importance of Algebra in
the secondary school curriculum has been emphasized by NCTM (1989). Items
based on these strands were written, but in a somewhat different way to the manner
students were familiar with in their regular examinations. Items were designed to test

the conceptual understanding of the students.

The questionnaire consisted of three parts: the first part dealt with background
information concerning the students. It included questions concerning the prior
performance of the student in mathematics; the average number of hours devoted to
mathematics in a week; information about the parents’ education and job; languages
the student could speak; the language most often spoken by the student, and the
persons having the most influence on the students work in mathematics. The second

part consisted of ten multiple choice questions based on the curriculum of lower
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secondary mathematics, while the third part consists of 13 word problems on the
different curriculum strands. The first ten were short answer questions while the last
three were more structured. The students were expected to display their conceptual
understanding of different parts of mathematics by presenting well-structured
solutions. The answers were assessed, but at the same time, the way the student
tackled the problem was also noted. Any misconceptions involved were noted to
provide an in-depth analysis of students’ problem-solving abilities. Before finalizing
the questionnaire it was piloted with a batch of 60 students from Form IV randomly
chosen. Following the feedback, minor changes were made to the questionnaire for

the final version.

I visited all schools personally to distribute the questionnaire forms. The main aim of
the survey was clearly explained to the Head of the Mathematics Department of each
school together with the Head of the institution. Forty questionnaires were then
handed over to the Head of Department and the way to conduct the test was
discussed. It was decided that the selected class should be representative of the
students in Form IV in the school. It also was stressed that the test was to be
conducted in examination conditions to ensure students approached the
questionnaires in a serious way. The heads of department of co-educational schools
in the survey also were asked to ensure that there were, as far as possible, an equal

number of boys and girls in their samples.

Once the completed questionnaires concerning the items on mathematics were
obtained, they were checked by me, and the ways the students dealt with the different
questions were noted. The responses of the students were recorded using the
Statistical Package for Social Sciences (SPSS) and different statistical tests

(described later) were performed.

It should be mentioned that for this present mathematical test, ‘face validity’ was
ensured. In fact, the designed questionnaire was discussed with three colleagues in
my department who have a rich experience in teaching at secondary schools and also
at teacher training institution. The questionnaire was also discussed with an expert in
the field of mathematics education. As for reliability of the instrument, it has been

used at two different times (and at the pilot stage also) and the schools of comparable
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standards were almost the same. Cronbach reliability coefficients of 0.62 and 0.50
were obtained for the multiple choice section of the questionnaire for Phase One and

Two respectively.

The attitude questionnaire (see Appendix Three)

Attitude towards mathematics plays an important role in mathematics achievement of
students. Maker (1982, cited in Ma & Kishore, 1997, p.26) highlighted the
relationship between the affective and the cognitive domains: “It is impossible to
separate the cognitive from the affective domains in any activity... the most
important is that there is a cognitive component to every affective objective and an
affective component to every cognitive objective”. The importance of incorporating
affective factors with cognitive factors has been very much emphasized (NCTM,

1989). In another study Gomez-Chacon (2000, p. 166) pointed out

. in investigations on mathematics and the affective dimension, we should
address the subject’s two affect structures, the local and the global. This last
implies viewing the person in his situation, knowing the individual’s system of
beliefs (beliefs as a learner of mathematics, beliefs about mathematics, beliefs
about the school context), social representations and the process of construction

of the subject’s social identity.

Many studies have been conducted to analyse the attitude of boys and girls towards
mathematics, and a seminal questionnaire — the Fennema-Sherman Mathematics
Attitude Scale — was designed in 1976. It consists of nine scales namely: Confidence
in Learning Mathematics; Effectance Motivation; Mathematics Anxiety; Usefulness
of Mathematics; Attitude toward Success in Mathematics; Mathematics as a Male
Domain; Father; Mother; and Teacher. This questionnaire has been used extensively
(Fennema, 2000) in many studies related to the attitude of students towards
mathematics. However in some recent research (Forgasz, Leder, & Gardner, 1999) it
has been reported that some of the items, especially in the scale Mathematics as a

Male Domain, may not be quite valid nowadays and may require amendment.

For this study the Modified Fennema-Sherman Mathematics Attitude Scale
questionnaire was used. It consists of 47 items dealing with four subscales:

Confidence, Usefulness, Mathematics as a Male Domain and Teacher Perception. In
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each subscale items are worded with a positive or a negative connotation. Students
are expected to provide their responses to each of these items using a five point
response format ranging from Strongly Agree, Agree, No Opinion, Disagree to
Strongly Disagree. For the purpose of the analysis positively framed items were
marked as follows:

St. Agree- 5; Agree- 4; No opinion- 3; Disagree- 2 and St. Disagree- 1,

and negatively worded items in the reverse way; that is:

St. Agree- 1; Agree- 2; No opinion- 3; Disagree- 4 and St. Disagree- 5.

The sum of the marks for the items under each scale were computed and thus for
each student there were four scores (one for each scale) and a total score. The mean

and standard deviation were computed and used for further analysis.

Phase Two

The purpose of the second phase of the study was to delve deeper into the issues
noted during the first phase. For the second part, four schools were selected: one
single boys’, one single girls’ and two co-educational. A letter, in which the main
objectives of the study were explained and the permission sought to conduct this
phase of the research, was written to each rector in October 2003. Once the
permission was granted, I visited each of the selected schools, and met the rector and
discussed further details concerning the study. A Form IV class from each school
was identified with the help of the rector and the Head of the Department of
mathematics while the agreement of the classroom teacher to participate was also
sought. During the first visit to each class, the purpose of the study, together with the
objectives, were made clear to the students. They were informed about the
confidentiality of all the information that they would provide. Once the agreement of
the children was obtained, classroom observations were carried out to analyse the

different interactions taking place within the mathematics classroom.

Obtaining data through observation

Classroom observations were conducted in each of the classes. A nonparticipation
observation approach to the study was used where the students were observed in their
natural settings (Fraenkel & Wallen, 1993). Students “live” together and

consequently act and interact between themselves and with others. It is of paramount
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importance to analyse this phenomenon more closely as “human beings act towards
things on the basis of the meanings they have for them” (Woods, 1979, cited in
Cohen, Manion & Morrison, 2000, p. 25). To determine what problems boys and
girls are facing concerning mathematics, one should try to find out what
interpretations of the different transactions in the classroom boys and girls have and
how these may affect their attitude and consequently performance in mathematics.
As has been pointed out by Cohen et al. (2000): “interactionists focus on the world of
subjective meanings and the symbols by which they are produced and represented”
(p. 25). The importance of observation has been highlighted by Denscombe (1998):
“Observation offers the researcher a distinct way of collecting data. It does not rely
on what people say they do, or what people say they think. It draws on the direct

evidence of the eye to witness events first hand” (p. 139).

Different things happening within mathematics classes were observed: for example,
teacher interactions with boys and girls in the coed class; the number and type of
questions asked by a boy/girl in a class discussion; the peer discussion that goes on in
a class; the interest shown by students in mathematics and mathematical activities
and other such related issues. An observation schedule was specially designed for
this purpose (see Appendix Four), and observations were recorded in a journal on the
basis of this schedule. Any other event happening or behaviour that was relevant to
the study was also noted. A detailed summary description of what was observed in
the classroom was normally made by me in the evening from the notes jotted down
during the day. (See Appendix Thirteen for example of descriptions). In certain

cases, audiotaping was used to ensure that I did not miss any important information.

The classroom observations were then followed by the administration of the
mathematics and attitude questionnaires to the students of each of the four classes.
The same statistical tests conducted with the first sample of students were then

applied.

Generating data through interviews
Following the observation sessions, it was imperative to conduct semi-structured
interviews with selected students to probe deeper and find out more information.

“Interviewing is an important way to check the accuracy of — to verify or refute — the
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impressions he or she has gained through observation” (Fraenkel & Wallen, 1993, p.
385). It should be noted that qualitative researchers are concerned with process as
well as product. The teacher in each of the four schools were asked to identify nine
students in all based on the following criteria:

3 high achieving students in mathematics

3 average students in mathematics

3 students facing difficulties in the learning of mathematics.

The teachers were asked to use the mathematics results from the first term and their
own knowledge of the students to make the choice. An equal number of boys and
girls were selected for the final sample for interviews. Once selected, all the nine
students in a school were interviewed as a group. Each one was asked to respond in
turn to each of the questions (see Appendix Five for the interview sheet). The
students were reassured of the confidentiality of their opinions and responses to the
issues raised. Notes were made about what students said which was supported by
audio recording (with their permission). This helped me while interpreting the
interview on issues that I may have missed in listening to responses. During the
interviews I ensured that I asked the question and prompted in certain cases, but
always remained non-judgmental. I made a summary of the main points raised during
the interview to validate the responses of the students. An example of an interview

transcript and notes is provided in Appendix Six.

Teachers, rectors, parents and other stakeholders were given the opportunity to
express their ideas on the teaching and learning of mathematics and gender issues.
Interviews were conducted with the four teachers who formed part of the sample for
the second phase of the study. Their responses were audio taped and notes also made
in a journal. Interviews also were conducted with the rectors of the four schools.
Their vast experience in secondary schooling proved to be of utmost importance for
this study. They had worked with different cohorts of students over a long period of
time and they contributed considerably in explaining the attitude of students towards
mathematics and schooling at large, as well as other related issues. Parents too were
interviewed to determine their views concerning the involvement of their children in
mathematics learning and other activities related to schools. In fact for each school,
one parent corresponding to each of the three groups of students interviewed (high

achieving, average and those having difficulties in mathematics) was chosen, and

74



interviews were conducted in their homes. In all, twelve parents were involved in the

interview process.

It was also important to have the views of other stakeholders on the issue of gender
and the learning of mathematics, consequently three retired mathematics teachers
with long experience in secondary schooling and two lecturers in a tertiary institution

were interviewed. All the interviews were audio taped.

Generating data on teacher interaction

Many questionnaires have been designed for assessing students’ perception of the
classroom environment (Fraser, 1998). To have an idea of the type of teacher
interaction present in each class participating in this study, the Questionnaire on
Teacher Interaction (QTI) was administered to all the students in the four classes.
Teacher interaction plays a very important role in establishing a positive environment
in a class. Research has been carried out on the nature and quality of interpersonal
relationships between teachers and students (Wubbels & Brekelmans, 1998; Wubbels
& Levy, 1993). The importance of assessing the learning environment in the teaching
and learning process has also been emphasized in many research studies (Fraser,
1998). It has been noted that students’ perceptions of their classroom psychosocial
environment have a significant influence on their cognitive and affective learning

outcomes (McRobbie & Fraser, 1993; Yarrow, Millwater, & Fraser, 1997).

Based on a theoretical model of proximity (cooperation-opposition) and influence
(dominance-submission), the QTI was developed to assess student perceptions of
their interactions with their teacher. These dimensions can be represented in a

coordinate system divided into eight equal sectors (Wubbels, 1993).

The sectors are labeled DC, CD, etc depending on their position in the coordinate
system. For instance, the two sectors CS and SC are both characterized by
Cooperation and Submission. In the CS sector, the cooperation aspect prevails over

the submission aspect, while in the SC sector it is vice versa.
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The eight scales involved in the QTT are:

OPPOSITION

Leadership,
Understanding,
Uncertain,
Admonishing,
Helping/Friendly,
Student Responsibility and Freedom,
Dissatisfied and
Strict.
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Figure 3.2: The Model for Interpersonal Behaviour (Wubbels, 1993)

COOPERATION

The questionnaire consists of 48 items, six on each of the scales. Students are

expected to respond to each of the item concerning the interaction with his/her
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mathematics teacher. The total score for each of the scale is computed for each
student and the mean, standard deviation and Cronbach reliability coefficient are

found for each of the scales.

The data obtained helped in analyzing the type of teacher interaction present in the
four classes chosen for the study. After a first analysis of the responses, mean,
standard deviation and alpha Cronbach reliability coefficient were computed. A
sample of the students in each class was then interviewed to probe deeper into each

of the QTI scales.

The Draw-A-Mathematician-Test
The perception that one has of mathematics and a mathematician may influence

one’s participation and performance in the subject, as noted below:

[1]t is a matter of great concern that ... negative images of mathematics might
be one of the factors that has lead to the decrease in student enrolment in
mathematics and science at institutions of higher education, in the past decade
or two... the term ‘image of mathematics’ refers to a mental picture, view or
attitude towards mathematics, presumably developed as a result of social
experiences, through school,, parents, peers, mass media or other influences.

(cited in Picker & Berry, 2000, p. 2)

The use and efficiency of images and drawings to provide glimpses of students'
perceptions about mathematicians and mathematics has been commented on by many
researchers such as Picker and Berry (2000; 2001; 2002). These researchers have
suggested that imagery can provide insight into the belief systems, assumptions, and
expectations that students hold in relation to mathematics. A well-known instrument
called the Draw-A-Scientist-Test (DAST) (Chambers, 1983) has been used
extensively in many parts of the world to reveal the perceptions students held about
scientists and science. This test also has been used, with modifications, to examine

students' ways of thinking about mathematicians and mathematics.

The use of drawings to elicit students' ideas and developmental achievements has a

long history (Gardner, 1980, 1993; Goodenough, 1926; Goodenow, 1977; Harris,
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1963; Pedersen & Thomas, 1999). Drawings have been used extensively by
psychologists for a range of purposes such as assessing children's motor and
cognitive development (Gardner, 1980), examining the content of children's
drawings in relation to cultural context (Krampen, 1991) and to help children deal
with social and emotional trauma such as abuse (Wakefield & Underwager,
1998).The anthropologist Margaret Mead and psychologist Rhoda Métraux
conducted a study using a composite of features attributable to scientists to
investigate the images of scientists held by American high school students (Mead &
Metraux, 1957). Based on this work, and using the seven most significant features
students in the study nominated, Chambers (1983) devised the Draw-A-Scientist Test
(DAST). The DAST was used to investigate young children's perceptions of scientist
because it was believed that their ideas could not be expressed fluently through

writing.

Inspired by the work of Chambers and others concerning DAST, researchers in
mathematics education have tried to find out the perception of students concerning a
mathematician. Furringhetti (1993) rightly pointed out that mathematics "is a
discipline that enjoys a peculiar property: it may be loved or hated, understood or
misunderstood, but everybody has some mental image of it" (cited in Picker & Berry,
2000, p. 65). It is extremely important to understand the perceptions that students
hold concerning mathematicians and mathematics to enable the teaching and learning
of mathematics to be carried out effectively. In fact, Lim and Ernest (1999, cited by
Picker & Berry, 2000) emphasised that teachers should ascertain how popular or
unpopular mathematics is with their students to be able to find ways to change and

improve the image of the subject and students' attitudes towards it.

To gain an idea of the perception of the students in the four schools chosen for the
study concerning a mathematician and mathematics, the Draw-A-Mathematician-
Test was administered to them. Each student in the classes chosen for the second
phase of the study was asked to draw a mathematician at work. They were also asked
to give three reasons why one would need the services of a mathematician. Through

this activity the intrinsic attitude and perception of the student towards mathematics

78



could be determined which in some way or the other could have been influencing

their response and engagement towards mathematical activities.

Generating data through the examination of materials

Further data were collected through the examination of different materials. The
copybooks of students did provide an opportunity to browse the ‘thinkings’ and
‘ways of working’ of the students as it was possible to analyse what processes boys
and girls were using while solving a problem. The scripts of students for internal
examinations were also analysed. All these documents helped in gaining insights
concerning the students’ attitude and motivation towards mathematics. Analyses of
Cambridge Examination Reports were also conducted to identify the type of mistakes
and difficulties students encountered at the School Certificate Examinations. These

analyses provided issues to be raised during interviews.

Bringing together the different data

The different data collected through the classroom observations, questionnaires
administered, semi-structured interviews of students, teachers, rectors, parents, and
other stakeholders and from document analysis were analysed with respect to the
different research questions. Patterns and similarities in the issues raised were
explored. Analyses were carried out as suggested by Miles & Huberman (1994)
namely: data reduction, data display and conclusion drawing/verification. Data
reduction “refers to the process of selecting, focusing, simplifying, abstracting, and
transforming the data that appear in written-up field notes or transcriptions” (Miles &
Huberman, 1994, p.10). Selected data were then displayed in a way to allow
drawing of conclusions and actions. The issues emerging from the data were then
tested “for their plausibility, their sturdiness, their ‘confirmability’ — that is their
validity” (Miles & Huberman, 1994, p. 11). It should however be pointed that

examining three qualities did in fact form an interactive, cyclical process.

Phase Three

Phase Three was the implementation phase. Strategies that were identified after
having collected data from phases one and two of the study were implemented in

three secondary schools (one single boys’, one single girls’ and one coeducational)
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for a period of three months. The three schools that were selected were of
comparable standards in terms of performance at the School Certificate level and in
terms of reputation in the public. Initial meetings were conducted with the rector of
each school where the objectives of the study and this implementation phase was
clearly explained. After having obtained the permission of the rector, a meeting with
the Head of mathematics department was held and again the objectives of the study
and the implementation programme were explained. The head of department then
chose one Form IV class and a meeting with the classroom teacher was held to
explain again what was planned to happen in his class and seek his permission. The
scheme of work was discussed with the teacher and the chapters that I would deal in
my sessions with the students were identified. The selected chapters were chosen
from the scheme of work of the first term — namely: Quadratic Equations,
Applications of Quadratic Equations and Angle Properties of Circles. In each school
I taught the identified class once per week for 40 minutes over a period of three
months. A detailed description of the pre-test and post-test used for this phase of the
study, together with the strategies that were used in the classrooms, is given in
Chapter Six. To investigate the perceptions of the students involved in this phase of
the study about the different issues like teacher support, cooperation and equity, the
WIHIC questionnaire was administered to them Details about this questionnaire and
other strategies that were used within the classes in this phase of the study are

discussed in Chapter Six.

Ethical Issues

The inclusion and consideration of ethical issues now has a greater emphasis in
educational research than it did ten or fifteen years back. “The awareness, focusing
chiefly, but by no means exclusively, on the subject matter and methods of research
in so far as they affect the participants, is reflected in the growth of relevant literature
and in the appearance of regulatory codes of research practice formulated by various
agencies and professional bodies” (Cohen et al., 2000, p. 49). Proper consideration
was given to the ethical obligations during the conduct of the study. The following

issues were addressed:
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All the students, teachers, rectors, parents and other stakeholders were informed of
the above issues concerning this study. Permission was sought before involving
anyone in the research. Letters were written to the Permanent Secretary of the
Ministry of Education and Scientific Research explaining the objectives of the
research and asking permission to conduct the study in the state schools. Once
permission was granted, direct contact with the rector of each school was established
where again the objectives of the study were discussed. For the other schools, letters
were written directly to the rector. The class where the study could be conducted was
identified with the help of the rector and the permission of the class teacher was
sought to conduct the study. He/she in turn discussed with the students and
explained the objectives of the study and sought their permission to be involved. The
students were also informed that they might withdraw from the study at any time
without prejudice. I assured the participants (individuals or organizations) that strict
privacy and confidentiality of the information collected would be maintained — a
strategy that I believe further motivated the participants to speak their mind and give
genuine and trustworthy information about the various issues. I ensured that
disruption of the normal routine of a school or a class was kept to a minimum, and
that my presence in the classroom did not have a negative impact in the usual

classroom daily routine.

Triangulation

Triangulation is an important component of educational research and it is used “to
enhance the validity of research findings” (Mathison, 1988, p. 13). As already
discussed, many steps were taken during the course of this study to ensure validity.
Data were collected from different sources and at different times and places which
brought about data triangulation. Also different methods were used to collect data
and this helped in bringing about methodological triangulation. Investigator
triangulation also was catered for to some extent as discussions were carried out with
colleagues at regular intervals. The following words of Mathison (1988) explain well
the role and importance of triangulation. “The value of triangulation lies in providing
evidence — whether convergent, inconsistent, or contradictory — such that the
researcher can construct good explanations of the social phenomena from which they

arise” (Mathison, 1988, p. 15}. All the data collected in both the phases of the study
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have assisted in obtaining a holistic view of the problem and establishing a
systematic way of working the solution. “Theorizing is the act of constructing from
data an explanatory scheme that systematically integrates various concepts through
statements of relationship” (Strauss & Corbin, (1998, p.25).

Summary of the chapter

In this chapter, the methodology that was adopted for this study has been discussed
and the interpretive model of research chosen for this study described. The different
phases that constituted the study were discussed in detail together with the quality
criteria. The different samples for the three phases of the study were also described
together with the various instruments that were used. The chapter ended with an

explanation of the ethical considerations that were taken throughout this study.

The analyses of data collected in the first phase of the study are discussed in the next
chapter.
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CHAPTER FOUR
Analysis 1

In this chapter the responses of the students to the different questions in the
mathematics test are analysed. The test was divided into three parts: the first dealt
with background details of the student; the second (Section A) consisted of a series
of 10 multiple-choice questions and the third (Section B) consisted of word problems
in mathematics. It should be noted that multiple-choice questions are not set in
examinations at the secondary level in Mauritius. The questions in Section A and
Section B were set in such a way to test the conceptual understanding of students
concerning mathematics at that level. (A copy of the questionnaire is in Appendix
Two). The analysis was carried out in three phases using descriptive statistics,

comparative statistics and regression analysis respectively.

Section A

In this section each question is presented, followed by a table indicating the different
possibilities and the percentage response for each one. The correct answer is marked

with an asterisk.

Question 1: The place value of 6 in 56824 is:

Table 4.1: Response to Question 1

Possibilities % response
A 6 0
B 60 0.7
C 600 0.8
D* 6000 98.2
No response 0.3

This question was correctly answered by almost all the students in the sample — 98.2
%. Place value is a concept which is taught to students from their early primary days.

Undoubtedly students have mastered this concept.
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Question 2: Which of the following figure has rotational symmetry but does not
have line symmetry?

Table 4.2: Response to Question 2

Possibilities % response
A A square 4.1
B* A parallelogram 47.4
C A rhombus 35.7
D An equilateral triangle 7.6
No response 5.2

Note that around 50% of the students were unable to answer this question correctly.
Line symmetry has been taught since primary grade, while rotational symmetry was
a relatively new concept for the students as it was introduced at the end of the lower
secondary level (Grade 8). It has been found that the concept of rotational symmetry
is a matter of concern for many students at the secondary level. Most of the students
who answered this question incorrectly identified the rhombus as the figure which

has rotational symmetry but does not have line symmetry instead of the

parallelogram.

It was also noted that there was little difference in the responses of boys and girls in

this question. Figure 4.1 shows the response of boys and girls graphically.
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Figure 4.1: Response to Question 2 gender wise
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A Mann-Whitney U test concerning the responses of boys and girls for this question
produced a p-value of 0.824 which showed that there was no significant gender

difference in the responses of students.

Question 3: The probability that a boy is late for school in a given day is é The

probability that the boy is late for school in two consecutive days is:

Table 4.3: Response to Question 3

Possibilities % response
A 2 57.2
equal to —
5
B equal to 0.2 2.3
C* 1 24.8
less than —
5
D 2 12.0
more than —
No response 3.7

Note that approximately two third of the sample of students could not answer this

. 2, .
question correctly. The most common answer to be found was “—", indicating a
5

misconception concerning probability: these students have added the two

probabilities instead of multiplying them.

Considering this question from a gender perspective, there was a statistical difference

between the responses of boys and girls.
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Figure 4.2: Response to Question3 gender wise

A Mann-Whitney U test yielded a p-value of 0.001 which showed that a significant

difference exists in the responses of students regarding gender.

Question 4: Which of the following statements about zero is false?

Table 4.4: Response to Question 4

Possibilities % response
A 2x0=0 1.0
B 0 12.8
—=0
2
Cc* 2 82.4
_—— 0
0
D 2+0=2 2.5
No response 1.3

The majority of the students answered this question correctly. However, 12.8 % of
the students identified the statement “0/2 = 0” as false instead of the statement “2/0 =
0”.

A graphical representation of the responses of boys and girls to this question is given

in Figure 4.3.
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Figure 4.3: Response to Question 4 gender wise

A Mann-Whitney U test yielded a p-value of 0.026 which showed that there is a

significant gender difference in the responses of students.

Question 5: The number of significant figures in 52.003 is

Table 4.5: Response to Question 5

Possibilities % response
A 1 0.7
B 2 11.3
C 3 29.9
D* 5 55.8
No response 2.3

Almost half of the students were unable to answer this question correctly.
Approximately 30 % of the students identified the number of significant figures as
“3” instead of “5”. It was also found that the responses of boys and girls for this

question were not significantly different (p=0.026 for the Mann- Whitney U test).
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Figure 4.4: Response to Question 5 gender wise

Question 6: If X and Y are two non-empty sets (X, Y c &) suchthat X nY =,
then

Table 4.6: Response to Question 6

Possibilities % response
A X=Y 9.4
B* YcX 38.2
C XcY 19.2
D XuY=¢ 20.2
No response 13.0

Approximately 38 % of the students were able to provide the correct answer to this
item. Sets form part of the curriculum of mathematics from primary level and
students are very much at ease with this chapter of the textbook as far as the usual
questions set in the examinations are concerned. Note that 20.2 % of the students
identified the answer “X U Y = £” showing that they did not pay attention to the fact
that it was specified in the question that the two sets X and Y are proper subsets of

the universal set.

An analysis revealed that there was no significant difference between the responses
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of boys and girls for this question. (p-value = 0.158 for the Mann- Whitney U test).
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Figure 4.5: Response to Question 6 gender wise

Question 7: If p — 145 = 225, then p — 144 =

Table 4.7: Response to Question 7

Possibilities % response
A 223 0.5
B 224 16.9
C 225 1.0
D * 226 79.9
No response 1.7

About 80% of the students responded correctly to this question. When marking the
scripts it was noted that the vast majority first calculated the value of p and then
subtracted 144 from this value. Only a few could argue that if p — 145 = 225, then
p — 144 should be 1 unit greater than 225 and thus 226.

There was a significant difference between the response of boys and girls to this

question. as confirmed by a p-value of 0.002 for the Mann-Whitney U test.
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Figure 4.6: Response to Question 7 gender wise
Question 8: 1 — T 1o
3 4
Table 4.8: Response to Question 8
Possibilities % response
A 1 23.0
6
B 1 2.6
2
C 10 2.1
I3
D * 11 70.9
2
No response 1.4

Approximately 30% of the students could not answer this question correctly. This
can be considered quite high as this concept is basic and has been taught from Form

I. The incorrect answer which was found to be given by most of the students was

1 . 1 2 .-
“—7, showing that these students first computed 1 — — to get — and then multiplied
6 3 3

1
by —.
Y
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An analysis of the responses of boys and girls showed that there was no significant

difference in their answers (p-value = 0.269 for the Mann-Whitney U test).
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Figure 4.7: Response to Question 8 gender wise

Question 9: Samantha (S) and Tina (T) walk towards each other. Samantha
walks on a bearing of 140°. The bearing on which Tina walks is

Table 4.9: Response to Question 9

Possibilities % response
A 40° 52.5
B 220° 13.2
C 310° 0.7
D* 320° 30.3
No response 33

Approximately 30% of the students could provide the correct answer. It has been
highlighted in different discussions and several examination reports that bearing is a
topic in which students tend to face difficulties. It should be mentioned that 52.5 %
of the students gave the answer “40” instead of “320” which shows that these

students have problems with the basic concept of bearing and that the angle should

be measured in a clockwise direction.
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The responses of boys and girls for this question were significantly different. A p-

value of 0.000 was obtained for the Mann-Whitney U test.
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Figure 4.8: Response to Question 9 gender wise

Question 10: Which of the following statements is false about the mean of a set of
numbers?

Table 4.10: Response to Question 10

Possibilities % response
A* It is always a positive number. 41.9
B It cannot be found if one of the 17.4
numbers is missing.
C It uses all the data in the set. 7.7
D It is affected by extremely large 18.3
or extremely small values in the
set.
No response 14.7

Approximately 42% of the students answered this question correctly. Finding the
average of a set of scores is in the upper primary level mathematics school
curriculum and students normally do these problems correctly. The response to this

question shows that approximately two-thirds of the students lack a proper
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understanding of the concept. The two most common statements which were
identified to be wrong were “It cannot be found if one of the numbers is missing”

and “It is affected by extremely large or extremely small values in the set”.

There was no significant difference between the responses of boys and girls for this

question (a p-value of 0.706 for the Mann-Whitney U test).
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Figure 4.9: Response to Question 10 gender wise

Section B

Question 11(i): Solve the equation %x +3= %x -5

Objective: To see how students solve a linear equation involving fractions.

Table 4.11: Response to Question 11(i)

Full marks Mean Standard deviation

3 2.12 1.23

61.3% of the students obtained full marks. However 20.9% scored zero marks in this
question. This is a high percentage and needs attention. Most of the students
manipulated the equation as it is with the fractions while very few eliminated the

fractions by multiplying by the LCM of 2 and 3.
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An analysis gender-wise revealed no significant difference between the responses of
boys and girls. A Mann-Whitney U test gave a p-value of 0.234 which showed that

there is no significant gender difference in the responses of students.

Table 4.12: Mean for boys and girls in Question 11(i)

Mean for boys Mean for girls

2.17 2.08

Question 11(ii): Solve the equation x*+ x = 6.

Objective: To identify the different strategies for solving a quadratic equation.

Table 4.13: Response to Question 11(i1)

Full marks Mean Standard deviation

3 2.08 1.32

Almost 66% of the students scored full marks. This concept is relatively new as it is
introduced for the first time in Form 3. However it is a basic one for the mathematics
as well as the Additional Mathematics Curriculum. Also, 26% of the students scored

0 marks for this question.

An analysis revealed no significant difference between the responses of boys and

girls (a p-value of 0.885 for the Mann-Whitney U test).

Table 4.14: Mean for boys and girls in Question 11(i1)

Mean for boys Mean for girls

2.07 2.08

Question.12: Without using calculator evaluate 6.27 2 — 3.73

Objective: To test whether students can apply the concept of difference of two

squares in arithmetic problems.
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Table 4.15: Response to Question 12

Full marks Mean Standard deviation

3 1.40 1.40

40.0% of students scored full marks for this question while 46.6% scored zero marks.
It should also be noted that many students have carried out the actual multiplication
and then the subtraction. Another interesting finding in the responses of the students

is the answer  2.54?” showing the misconception “ a’— b? = (a—b)? .

An analysis gender wise showed that the responses of boys and girls to this question

were not significantly different (a p-value of 0.331 for the Mann-Whitney U test).

Table 4.16: Mean for boys and girls in Question 12

Mean for boys Mean for girls

1.45 1.34

Question 13: A quantity is increased by 20% but later decreased by 10%. What

is the overall percentage change?

Objective: To test the conceptual understanding of students concerning percentages.

Table 4.17: Response to Question 13

Full marks Mean Standard deviation

4 0.29 0.95

This question can be considered to be amongst the most difficult ones in this
mathematics questionnaire as only 4.6% of the students could score the total marks
and 89.6% scored zero. Almost all the students who were incorrect gave the answer
“10%”, showing that they did not really understand the concept of percentage. They
calculated “20% — 10%= 10%". Note that students are working with the concept of

percentage since upper primary level.

Considering this question from a gender perspective there was a statistical difference

between the responses of boys and girls. A Mann-Whitney U test yielded a p-value
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of 0.000 was obtained which showed that there is a significant difference in the

responses of students regarding gender.

Table 4.18: Mean for boys and girls in Question 13

Mean for boys Mean for girls

0.48 0.13

Question 14: Given that V50 =7.071, \/5 =2.236, without using calculator, find
the value of /5000 .

Objective: To test whether students can apply their understanding of square roots.

Table 4.19: Response to Question 14

Full marks Mean Standard deviation

4 2.68 1.83

Note that 64.1% of the students scored full marks while 29.3% scored zero.

An analysis of the mean performance of boys and girls in this question revealed that
there was not much difference between them. However, a Mann-Whitney U test
yielded a p-value of 0.014 which showed that there is a significant gender difference

in the responses of the students.

Table 4.20: Mean for boys and girls in Question 14

Mean for boys Mean for girls

2.86 2.51

Question 15: ABC is a right-angled triangle with AB = 8 cm; BC = 6 cm and
ABC = 90°.

6
Find
(i) AC 5
(i) Areaof 2ABC
(i) BX 6 cm
A 8 cm B
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Objective: To test how students can apply their knowledge trigonometry in problem

solving.

Table 4.21: Response to Question 15

Full marks Mean Standard deviation

4 2.02 1.17

Around 19% of the students scored full marks in this question while 53.4% scored 2
marks. Those who scored 2 marks could complete the first two parts correctly which
involved the use of The Pythagoras Theorem and finding the area of the right angled

triangle. They were unable to use the area of the triangle to find the value of BX.
Concerning the responses of boys and girls for this question, their responses were
significantly different. In fact, a p-value of 0.000 was obtained for the Mann-

Whitney U test.

Table 4.22: Mean for boys and girls to Question 15

Mean for boys Mean for girls

2.26 1.81

Question 16: 1f x = 1.2 x 10? and y = 4.8 x 107, express the values of

(@ x+y
X

by -
y

in standard form.

Objective: To test how students manipulate numbers written in standard forms.

Table 4.23: Response to Question 16

Full marks Mean Standard deviation

7 2.80 2.74

Students performed badly here, with a mean score of 2.80. Full marks were scored by

18.6% of the students, while 37.2% scored zero. Many students who could tackle this
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problem found the value of x as 120, the value of y as 0.48 then computed x + y and

x/y and finally converted the answers into standard form.

An analysis gender wise showed that the responses of boys and girls to this question

were significantly different (p= 0.000 for the Mann-Whitney U test).

Table 4.24: Mean for boys and girls in Question 16

Mean for boys Mean for girls

342 2.24

Question 17: The internal dimensions of a box are 10 cm by 8 cm by 5 cm. What

is the maximum number of cubes of side 2 cm that can be stacked in the box?

Objective: To test the spatial ability of students.

Table 4.25: Response to Question 17

Full marks Mean Standard deviation

4 0.50 1.31

This question was amongst the most difficult in this questionnaire, with a mean score
of 0.50. 12.0% of the students scored full marks while the vast majority (87.3%)

scored zero.

The common mistake that could be noted was:

Number of cubes = volume of cuboid

volume of cube

_ 400
8

=50.
Considering this question from a gender perspective, there was a significant
difference between the responses of boys and girls (p= 0.000 for the Mann-Whitney
U test). This outcome reflects other research which asserts that girls experience
difficulties in spatial visualization. In fact, a study by Battista (1990) concluded that

males scored significantly higher than females on spatial visualization, geometry

98



achievement and geometric problem solving.

Table 4.26: Mean for boys and girls in Question 17

Mean for boys Mean for girls

0.93 0.10

Question 18 (i): What can you say aboutbifb=a+canda+b +c=18?

Objective: To find how students can manipulate symbolic statements

Table 4.27: Response to Question 18(1)

Full marks Mean Standard deviation

2 0.68 0.90

Approximately 61% of the students were unable to solve this problem. Around 29%
scored full marks, while the remaining attempted only half the problem, thus scoring
only 1 mark. This shows that our students encounter problems with the manipulation
of algebraic statements. In Mauritius students are exposed to algebra at the secondary
level, the primary level being devoted to arithmetic, basic geometry and graphs.
However, these students have been experiencing algebraic manipulations for at least

three and a half years and they were expected handle such problems easily.

Considering this question from a gender perspective, there is a significant difference

between the responses of boys and girls (p= 0.153 for the Mann-Whitney U test).

Table 4.28: Mean for boys and girls in Question 18(i)

Mean for boys Mean for girls

0.74 0.62

Question 18 (ii): In a certain school there are 4 times as many girls as boys.
There are 200 girls in the school. How many boys are there?

Objective: To test how students interpret and manipulate word problems involving

algebra.
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Table 4.29: Response to Question 18(ii)

Full marks Mean Standard deviation

4 3.21 1.59

Approximately 80% were able to solve this problem correctly while 19.4% scored
zero marks. The common wrong answer that was obtained was “800” which showed
that those students experienced difficulties in understanding the language used and

reversed the relationship.

An analysis gender wise showed that the responses of boys and girls to this question

were significantly different (p=0.001 for the Mann-Whitney U test).

Table 4.30: Mean for boys and girls in Question 18(ii)

Mean for boys Mean for girls

342 3.01

Question 19: In a game a student has to be always more than 2 m from each
corner of a hall. The dimensions of the hall are 15 m by 10 m. The rectangle
ABCD shown below represents the floor space of the hall. Show, by shading the

area of the floor space in the diagram, the region in which the student can move.

A R

Objective: To test the visual abilities of students through the concept of locus.

Table 4.31: Response to Question 19

Full marks Mean Standard deviation

4 0.75 1.26

This is another question in which most of the students have not performed well.
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70.5% scored zero while only 2.5% scored full marks. Note that 17.1% of the
students scored 3 marks which showed that they understood the problem but only
missed the point that the student had to be more than 2m from each corner. The

common mistake noted was a rectangle within the rectangle ABCD.

An analysis gender wise showed that the responses of boys and girls to this question

were significantly different (p=0.000 for the Mann-Whitney U test).

Table 4.32: Mean of boys and girls in Question 19

Mean for boys Mean for girls

1.02 0.51

Question 20: Five numbers are listed below:
5/6, 8.3%, 0.825, 0.83, 33/40. Find
(@) which two are equal.
(b) which one is the smallest.

Objective: To test how students manipulate rational numbers

Table 4.33: Response to Question 20

Full marks Mean Standard deviation

3 1.37 1.30

Approximately 31% of the students scored full marks while 41.8% scored zero in
this question. Arithmetic is a prerequisite for algebra and a very sound knowledge
and mastery of it definitely helps in enhancing the learning of algebra and the other

different components of mathematics.
A Mann-Whitney U test concerning the responses of boys and girls for this question

gave a p-value of 0.000 which showed that there is significant gender difference in

the responses of students.

Table 4.34: Mean of boys and girls in Question 20

Mean for boys Mean for girls

1.68 1.08
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Question 21(a): In a group of 100 students, 80 study Mathematics and 55 study

Economics. If

& = {students in the group},

M = {Mathematics students} and

E = {Economics students},

find the least and greatest possible values of

i) n(MAE)
i) nMUE).

Objective: To test how students deal with sets.

Table 4.35: Response to Question 21(a)

Full marks Mean Standard deviation

6 1.99 1.99

Approximately 13% of the students scored full marks while 31.1 % scored zero in
this question. Note that those students who completed the question correctly used a
Venn diagram to represent the situations. This is a very important technique and is
useful when dealing with “Survey Problems”. This technique reduces the bulk of
word information into symbolic form which can then be used and interpreted easily.

An analysis of the responses showed that there is no significant difference in the way

boys and girls answered this question (p= 0.082 for the Mann-Whitney U test)

Table 4.36: Mean of boys and girls in Question 21(a)

Mean for boys Mean for girls

2.13 1.86

Question 21(b) : If & ={Triangles}

I = {Isosceles triangles}

E = {Equilateral triangles}

B = {Obtuse-angled triangles}

R = {Right-angled triangles}
Draw a Venn diagram to illustrate these sets.
Commenton (luB UR)".
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Objective: To test how students can represent the different types of triangles on a

Venn diagram.

Table 4.37: Response to Question 21(b)

Full marks Mean Standard deviation

8 1.14 1.75

Approximately 60% of students scored a zero and 20.6% scored 2 marks. This
question was a difficult one for majority of the students, showing a lack of
conceptual understanding in a topic which they have been dealing with since the
beginning of their secondary schooling (isosceles, equilateral and right-angled
triangles are studied at primary level). Most of the questions set in this area are
routine problems where students are asked to solve questions involving triangles
using trigonometry or associated concepts. They are not used to items where the

actual properties of the triangles and their interrelationship are tested.

An analysis of the responses of the students revealed a significant difference in the

way boys and girls tackled this question (p= 0.003 for the Mann-Whitney U test).

Table 4.38: Mean of boys and girls in Question 21(b)

Mean for boys Mean for girls

1.42 0.88

Question 22: There are 12 red balls and x white balls in a bag. A ball is drawn

at random. If the probability that a white ball is drawn is % , find the value of x.

How many red balls should be removed from the bag so that the probability

that a red ball is chosen is l?
5

Objective: To test how students deal with probability.

Table 4.39: Response to Question 22

Full marks Mean Standard deviation

7 1.34 2.28
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This is another question where the majority of the students encountered difficulty.
Approximately 11% scored the full marks while 68.7% scored zero marks. Note that
18.5% scored 3 marks which showed that one third of the number of students were

able to answer at least the first part of the question. Most of them proceeded as

follows:
X _2
X+12 3
3x=2x+24
X =24.

However there were a few who used proportion as follows:
1 — 12
3

1 —> 36
Therefore, Xx= 36 —12
= 24.

An analysis of the responses of the students revealed a significant difference in the

way boys and girls tackled this question (p= 0.000 for the Mann-Whitney U test).

Table 4.40: Mean for boys and girls in Question 22

Mean for boys Mean for girls

1.94 0.81

Question 23: The diagram shows the first 3 triangles in a sequence of equilateral
triangles of increasing size. Each is made from triangular tiles of side 1 cm

which are either black or white.
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(a) Draw the fourth equilateral triangle in the sequence on the diagram above,
shading in the black tiles.
(b) Complete the following table for the equilateral triangles.

Length of base (cm)

Number of white tiles

Number of black tiles

| k| o -
©o| o wl w

Total no of tiles

(c) Write down the special name given to the numbers in the last row.
(d) How many white tiles would there be in the equilateral triangle with base 10

cm?

Objective: To test how students deal with patterns and deductions

Table 4.41: Response to Question 23

Full marks Mean Standard deviation

14 9.53 4.20

Approximately 21% of students scored full marks and 6.4% scored zero marks. This
was one of the questions where almost all the students could attempt at least part of
it. It should be noted that 26.5% of the students scored 12 marks out of 14 and these

students could not find the name of the special numbers in the last row.

An analysis of the responses of the students revealed a significant difference in the

way boys and girls tackled this question (p= 0.000 for the Mann-Whitney U test).

Table 4.42: Mean for boys and girls in Question 23

Mean for boys Mean for girls

10.11 8.92
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A summary of the analysis of the questions gender wise using Mann- Whitney U test

is now provided in Table 4.43.

Table 4.43: Summary of results from Mann-Whiney U tests

Question p-value Significant Difference
1 0.152 No
2 0.854 No
3 0.001 Yes
4 0.026 Yes
5 0.158 No
6 0.260 No
7 0.002 Yes
8 0.269 No
9 0.000 Yes
10 0.706 No
11(1) 0.234 No
11(i1) 0.885 No
12 0.331 No
13 0.000 Yes
14 0.014 Yes
15 0.000 Yes
16 0.000 Yes
17 0.000 Yes
18(1) 0.153 No
18(ii) 0.001 Yes
19 0.000 Yes
20 0.000 Yes
21(a) 0.082 No
21(b) 0.003 Yes
22 0.000 Yes
23 0.000 Yes
Total 0.000 Yes
Number 0.000 Yes
Algebra 0.000 Yes
Geometry 0.000 Yes
Probability 0.000 Yes
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Bivariate analysis

Chi square tests were conducted to establish possible association between certain
factors and performance in the mathematics test. The grade in the test was found
from the actual performance using the key described in Table 4.44. These were
chosen after analyzing the overall performance of the students and the level of

difficulty of the question paper.

Table 4.44: Range of marks for the grade in the test

Marks in the test (x) Grade obtained
X 260 A
50< x<60 B
40< x <50 C
x <40 D

The first Chi square test involved the grade obtained in the test and the gender of

the student. The result is as shown in Table 4.45 below:

Table 4.45: Gender and Grade

Grade
A B C D
Male 84 45 63 96
Female 43 56 63 156

The number of males scoring an A in the test is almost twice the number of females

. . . . .
in that category, while number of females scoring a D is 1— times the number of
2

males in that category. This suggests that, in general, boys performed relatively
better in the test than the girls. A y* value of 27.302 was obtained indicating that
there is a significance difference between the performance of boys and girls in the

test (p value = 0.000).

An analysis of the performance with respect to Ethnic Community was also

performed. The contingency table was as follows.
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Table 4.46: Ethnic Groups and Grade

Grade
A B C D
Hindu 55 59 75 135
Muslim 22 10 22 32
Chinese 30 9 1 2
General 19 21 28 77
Population

A y* value of 88.524 was obtained which revealed that there is an association
between the grade obtained in the test and the ethnic community (p value = 0.000).
The relationship between the performance in the mathematics test and ethnic
community will be further dealt with while carrying out regression analysis in a later

section.

An analysis of the performance in the mathematics test with respect to the “zones”

was also carried out.

Table 4.47: Zones and Grade

Grade
A B C D
Zone 1 0 8 31 33
Zone 2 28 35 36 65
Zone 3 46 26 28 96
Zone 4 46 23 24 45
Rodrigues 7 9 8 13

A x* value of 61.211 (with a p value 0.000) was obtained which showed that there is
a significant difference between the mathematics achievements of the students in the
test in the different zones. The zoning system for the admission of secondary
students was recently established in Mauritius (since January 2003) meaning that a
student is admitted to a secondary school in the zone where he/she resides. This
analysis indicates that there is a significant difference in the performance of the

students in the different zones.
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Analyses regarding private tuition in mathematics at Form I, Form II, Form III and
Form IV levels and the total grade obtained in the mathematics test administered
were carried. The contingency tables for the four forms with respect to the grade in

the mathematics test are given below.

Table 4.48: Private tuition in Form 1 and Grade

Grade
Private A B C D
Tuition in Yes 9 8 11 24
Form 1 No 115 89 111 197
Table 4.49: Private tuition in Form 2 and Grade

Grade
Private A B C D
Tuition in Yes 26 21 34 55
Form 2 No 100 77 90 171
Table 4.50: Private tuition in Form 3 and Grade

Grade
Private A B C D
Tuition in Yes 66 46 75 119
Form 3 No 60 53 51 113
Table 4.51: Private tuition in Form 4 and Grade

Grade
Private A B C D
Tuition in Yes 113 75 87 177
Form 4 No 14 26 35 70

x* tests showed that private tuition at Form 1, Form II or From III levels did not have
much influence in the total grade obtained in the mathematics test administered (y*
values 1.396, 1.934 and 4.075 respectively). Taking private tuition in mathematics is
not popular in Form I and Form II in Mauritius (9.22% and 23.52% respectively), but
by Form III this figure has risen to 52.49 %. The percentage of students taking

private tuition in mathematics at Form IV level reaches 75.38 %. This is a common
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phenomenon in Mauritius. Private tuition exists right from the primary level,
especially at the Standard V and Standard VI (end of primary cycle). This practice
subsides in the lower secondary level to re-appear again as from Form III or Form IV
level. However a % value of 15.958 has shown that there is an association between
taking private tuition at Form IV level and the mathematics achievement in the test.

The relationship between number of hours of study at home and performance in the
mathematics test was also analysed. The contingency tables in this respect are as

follows:

Table 4.52: Hours of study in Form 1 and Grade

Grade
A B C D
Hours for 2-4 67 71 82 172
home study 4-6 32 20 29 41
in Form 1 6-8 16 6 10 9
More than 8 11 2 2 3
Table 4.53: Hours of study in Form 2 and Grade
Grade
A B C D
Hours for 2-4 54 50 61 139
home study 4-6 37 41 47 71
in Form 2 6-8 21 6 14 12
More than 8 14 2 2 4
Table 4.54: Hours of study in Form 3 and Grade
Grade
A B C D
Hours for 2-4 26 32 39 89
home study 4-6 48 31 43 87
in Form 3 6-8 25 28 34 41

More than 8 27 8 9 10
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Table 4.55: Hours of study in Form 4 and Grade

Grade
A B C D
Hours  for 2-4 13 20 23 66
home study 4-6 32 30 39 102
in Form 4 6-8 38 26 39 45
More than 8 44 23 24 34

x* tests proved that there was a relationship between the number of hours of study at
home and performance in the mathematics test, as shown by the y* values displayed

below.

Table 4.56: x> values for performance in the test and hours of study

Number of hours of home (* values Significance level
study

Form I 33.996 0.000

Form II 44.768 0.000

Form IIT 41.386 0.000

Form IV 44.721 0.000

The amount of time devoted to study at home is very important to review the
concepts dealt in the classroom and consolidate the conceptual understanding.
Moreover, tackling problems plays an important role in the learning of mathematics.
The more time is devoted to mathematics the better tends to be the achievement in

the subject.

The importance of prior performances of students in mathematics in classes in their
achievement in the test was also analysed. It should be pointed out that the range (0-
40, 41-60, 61-60 and more than 80) correspond to the marks obtained by the students
in the sample in their final year school examination for each Form. The contingency

tables are as follows:
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Table 4.57: Performance in Form 1 and Grade

Grade
A B C D
Performance  0-40 0 2 14 41
in Form 1 41-60 6 35 43 108
61-80 35 40 50 67
More than 80 82 23 16 14
Table 4.58: Performance in Form 2 and Grade
Grade
A B C D
Performance  0-40 1 3 12 50
in Form 2 41-60 7 28 39 103
61-80 26 49 55 69
More than 80 90 20 16 8
Table 4.59: Performance in Form 3 and Grade
Grade
A B C D
Performance  0-40 0 5 12 52
in Form 3 41-60 5 16 21 105
61-80 25 55 66 53
More than 80 93 23 23 12
Table 4.60: Performance in Form 4 and Grade
Grade
A B C D
Performance  0-40 0 1 7 36
in Form 4 41-60 1 9 14 50
61-80 8 19 32 25
More than 80 52 18 9 7

It has been found that prior performances of students in the other classes had an
influence in the performance in the mathematics test. These are shown by the x*

values below.
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Table 4.61: x* values for performance in the test and prior performance

Performance in x* value Significance level
Form I 214.965 0.000
Form II 272.654 0.000
Form III 295.842 0.000
Form IV 171.384 0.000

Mathematics is a hierarchical subject and one has to master the prerequisite concepts
and skills before moving onto other concepts. This view was verified through
informal interviews with past students who have not performed well in mathematics
at the School Certificate level. Many attributed their non-success in mathematics to
some instances of failure, or problems experienced at the lower secondary level.
Those who did remedy the situation could move forward, but those who could not do
much to review the situation (or did not have enough opportunities provided)
continued with this ‘handicap’ and consequently experienced further difficulties in

mathematics later on.

It can be noted that, from the contingency tables, that there are a number of students
who performed well in their examination at Form III level but did not perform as
well in the mathematics test administered for this study. This may be so because of
the way the items were written. The questions were designed to test conceptual
understanding. This analysis tends to suggest that the students may be at ease at
answering routine questions with an algorithmic approach to problems, but have
difficulties with conceptual understanding related to certain mathematical concepts.
This finding is in line with a study conducted at the primary level in Mauritius
(Monitoring Learning Achievement, 2003). It has been found that the majority of
students involved in the study experienced problems in the items of mathematics that

were written in an unfamiliar way.

The influence of the performances at the CPE level (end of primary national
examinations) in the different core subjects on the performance in the mathematics
test was also analysed. It should be mentioned that at this national examination,
students are awarded grades by the Mauritius Examination Syndicate in each of the

core subjects and not actual marks. The contingency tables for each core subject are
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shown below.

Table 4.62: Performance in English at CPE and Grade

Grade
A B C D
A 122 71 74 121
CPE B 2 15 25 57
English C 0 10 13 27
D 0 2 7 21
E 1 1 6 19

Table 4.63: Performance in Mathematics at CPE and Grade

Grade
A B C D
A 124 71 75 111
CPE B 0 16 15 29
Mathematics C 1 8 16 38
D 0 3 11 38
E 0 2 9 30
Table 4.64: Performance in French at CPE and Grade
Grade
A B C D
A 123 75 81 151
CPE B 1 9 18 32
French C 0 8 16 32
D 1 6 9 18
E 0 2 2 10

Table 4.65: Performance in Environmental Studies at CPE and Grade

Grade
A B C D
A 124 80 87 147
CPE B 0 9 17 36
Environmental C 1 7 9 21
Studies D 0 2 9 28
E 0 2 3 9
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y* values relating to the relationship of the performance in the core subjects at the

CPE level and the performance in the mathematics test are given below.

Table 4.66: > values for performance in the test and performance at CPE

Subject at CPE level * value Significance level
English 94.957 0.000
Mathematics 124.105 0.000
French 62.216 0.000
Environmental Studies 70.002 0.000

This analysis shows that not only does the performance in mathematics at the
primary level play an important role in how students achieve in mathematics at the
secondary level, but also the performance in the other core subjects. Very often
language is stated as a major difficulty for students in the learning of mathematics.
At times students cannot solve a problem because they cannot interpret the message
given in a word problem.

The relationship between the performance in the Oriental Language and that in the

mathematics test was also analysed.

Table 4.67: Performance in Oriental Language at CPE and Grade

Grade
A B C D
A 47 32 52 76
CPE B 4 9 12 23
Oriental C 6 8 8 22
Language D 8 4 4 11
E 8 7 9 17

A y* value of 15.705 (with a p value of 0.402) showed that the performance in
Oriental Language did not have a significant influence on the achievement of the
students in the mathematics test. Note that oriental language was not taken by all
students at the CPE level. The performance in this subject was not taken into account
for the ranking purpose at the CPE examinations but was for grading the 2004

examinations.
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The relationship between parents’ education and profession with the performance in

the mathematics test was also carried out. The contingency tables are as follows.

Table 4.68: Father Education and Grade

Grade
A B C D
Primary 8 24 36 88
Father Secondary 51 47 65 128
Education University 37 18 16 17
Professional 28 1 7 10
Training
Table 4.69: Mother Education and Grade
Grade
A B C D
Primary 11 30 35 87
Mother Secondary 63 56 71 139
Education University 31 10 8 8
Professional 19 > 8 1
Training
Table 4.70: Father Profession and Grade
Grade
A B C D
Unemployed 1 1 2 7
Father Manual/Unskilled 24 49 72 147
Profession Clerical 13 10 15 35
Middle Officers 34 16 20 31
Managerial 21 7 7 8
Professional 24 10 3 4
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Table 4.71: Mother Profession and Grade

Grade
A B C D
Unemployed 57 61 79 134
Mother Manual/Unskilled 6 12 27 61
Profession Clerical 14 7 7 19
Middle Officers 24 12 10 18
Managerial 12 4 3 9
Professional 8 2 1 1

v tests performed showed that all the factors relating to parents education and

profession were significantly related to the performance in the mathematics test.

Table 4.72: x* values for performance in the test and parents education and

profession
¥ value Significance level
Father education 92.467 0.000
Mother education 80.548 0.000
Father’s profession 109.566 0.000
Mother’s profession 65.415 0.000

This finding is in line with other research highlighting the contribution of parents in
the educational achievement of their children (Carr, Jessup, & Fuller, 1999; Kratsios
& Fisher, 2003; Monitoring Learning Achievement, 2003). Parents spend a
considerable amount of time with their children, helping them in their academic
endeavors. The way parents support the children can motivate them, and can also
provide logistic and other facilities to make a difference when it comes to the
achievement. Parents who themselves have experienced difficulties in mathematics
may convey negative messages to their children and this may, in some way or
another, influence the attitude of the child towards the subject and eventually his/her
performance in the subject. Research has shown that parental and societal attitudes
play an important role in internalizing the feeling among girls that they are inferior to
boys in mathematics (Campbell & Mandell, 1990; Eccles et al., 1987; Parsons,
Kaczala, & Meece, 1982, cited in Casey, Nuttal & Pezaris,, 2001).
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It was found that there is a significant difference between the performance of boys
and girls in the mathematics test. The performance of boys and girls in mathematics

at the CPE level was analysed. The contingency table was as follows.

Table 4.73: Grade in CPE mathematics and Gender

CPE Mathematics Grade

A B C D E
Male 286 26 32 20 19
Female 310 34 31 32 22

A x* value of 3.120 (with a p value of 0.538) showed that no difference was noted
when the performance in mathematics at CPE (end of primary national examination)
level were analysed with respect to gender. This is in keeping with research findings
which assert that gender differences in mathematics are not found at primary level,

but rather that they occur at the outset of adolescence (Fennema, 2000).

Note that in all the four strands, there is a significant gender difference in the
performance of the students. This is in line with other research which has shown that
the areas in which males are advantaged are those where “visualizations can be
beneficial (e.g. geometry, measurement, proportional thinking, word problems,
estimation)” (Johnson, 1984; Lummis & Stevenson, 1990; Marshall & Smith, 1987;
Mullis et al., 1998; Robitaille, 1989; cited in Casey, Nuttal & Pezaris, 2001, p. 30).

A summary of the results obtained for the bivariate analysis is shown in Table 4.74.

Table 4.74: Summary of Chi Square tests conducted

First variable Second variable Pearson Chi-Square Significant?
Total Grade Sex 27.302 Yes
Total Grade Ethnic Community 88.524 Yes
Total Grade Zone 61.211 Yes
Total Grade Private Tuition in FI 1.396 No
Total Grade Private Tuition in FII 1.934 No
Total Grade Private Tuition in FIII 4.075 No
Total Grade Private Tuition in FIV 15.958 Yes
Total Grade Hours of home study I 33.996 Yes
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Total Grade Hours of home study 11 44.768 Yes

Total Grade Hours of home study III 41.386 Yes
Total Grade Hours of home study IV 44.721 Yes
Total Grade Performance in Form I 214.965 Yes
Total Grade Performance in Form II 272.654 Yes
Total Grade Performance in Form III 295.842 Yes
Total Grade Performance in Form IV 171.384 Yes
Total Grade CPE English Grade 94.957 Yes
Total Grade CPE Maths Grade 124.105 Yes
Total Grade CPE French Grade 62.216 Yes
Total Grade CPE EVS Grade 70.002 Yes
Total Grade CPE Oriental Grade 15.705 No
Total Grade Father Education 92.467 Yes
Total Grade Mother Education 80.548 Yes
Total Grade Father's profession 109.566 Yes
Total Grade Mother's profession 65.415 Yes

An analysis of the relationship between attitude towards mathematics and the
performance in the test was made. A correlation of 0.336 was obtained which is
significant at the 0.01 level. A correlation coefficient (Spearman’s Rho) of 0.449
was obtained concerning the aggregate at CPE level and the performance in the

mathematics test. This correlation was found to be significant at the 0.01 level.

Regression analysis
The data was further analyzed using regression analysis and following regression

equations were obtained:

Number score = 3.828 + 1.426 P4 + 0.831 P3 + 1.673 Chinese
Algebra score = — 0.435 + 7.586 P4 + 6.068 Chinese + 0.497 SESI + 1.655 H1 + 2.30 NewSex

Geometry score = — 1.505 + 0.367 SES1 + 0.799 P4 + 1.638 NewSex + 2.537 Chinese + 1.699 Muslim

—5.598 NewRep2
Probability score = —3.234 + 0.844 P4 + 0.218 SES1 + 1.221 NewSex + 1.751 Chinese + 0.498 P1

Total score = 1.290 + 11.341 P4 +1.308 SES1 +12.467 Chinese + 6.036 NewSex — 28.944 NewRep2

where
Number score = total score in the questions in the mathematics questionnaire from

the Number strand
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Algebra score = total score in the questions in the mathematics questionnaire from
the Algebra strand
Geometry score = total score in the questions in the mathematics questionnaire from
the Geometry strand
Probability score = total score in the questions in the mathematics questionnaire from
the Probability and Statistics strand
Total score = total score in all the questions in the mathematics questionnaire
P1 denotes performance in Form 1
P3 denotes performance in Form 3
P4 denotes performance in Form 4
SES1 denotes the socio economic status index
HI denotes the number of hours of home study in Form 1
NewSex = 1 if student is a male
0 if student is a female
Chinese = 1 if ethnic community is Chinese
0 otherwise
Muslim = 1 if ethnic community is Muslim
0 otherwise
NewRep2 =1 if student has repeated Form 2

0 otherwise.

Note that gender does influence the performance in Algebra, Geometry, Probability
and the total score but not in Number. The inclusion of NewSex with a positive
coefficient in a regression equation shows “maleness” in that domain. Another
important thing that can be noted from the regression analysis is the influence of
culture in the performance in mathematics. In fact one can note the presence of the
variable Chinese in all the regression equations which show that the students from
the Chinese community tend to perform well in mathematics in general. This is in
accordance with the findings of TIMSS studies where the performance of Asians
countries in science and mathematics was outstanding, and also in studies conducted
by Rao, Moely & Sachs (2000). These authors noted that “Chinese parents typically
have high expectations for their children’s academic success and perceptions of these
expectations influence children’s mathematics performance” (Rao, Moely & Sachs,

2000, p. 288).
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It should however be pointed out that apart from the comment made above, little
more can be said concerning the influence of culture in mathematics performance
since the number of participants from each ethnic community in the sample were

quite different as shown in the table below.

Table 4.75: Number of each Ethnic Community in the sample

Community Number
Hindu 324
Chinese 42
Muslim 86
General Population 145

Also note that repeating Form 2 has been found to play an adverse role in the
geometry score and the overall performance. Form 2 can be termed as a crucial stage
in the educational life of a child at secondary level. In Form 1 the students have just
joined secondary schools and many chapters are in fact repeating some ideas from
the Standard Six syllabus to ascertain smooth transition from primary to secondary
schooling together with some new concepts which are introduced at an appropriate
pace. However, in Form 2, many of the foundational concepts needed for the
secondary mathematics are dealt with and if students have not mastered these
properly (and have not remedied the situation) they tend to encounter problems in

subsequent classes.

Whenever the ‘attitudetotal’ (score in the attitude questionnaire) was added for the

regression analysis, the following equation was obtained:

Total score = —2.065 + 11.521 P4 + 1.239 SES1 + 11.364 Chinese + 6.005 NewSex
—27.030 NewRep2 + 2.223 H1.

It is to be noted that ‘attitudetotal’ does not appear in the regression equation, and the
contribution of the other variables are almost the same (the coefficient of each
variable in the two regression equations for total score are almost the same), but a
new variable has now appeared, namely H1 (number of hours of home study in Form

1) and the constant term is now negative.

ANOVA results

ANOVA tests were carried out to find a relationship between ethnic community and
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the performance in the different strands of the test and also with attitude towards

mathematics:

Table 4.76: Results of ANOVA tests

Strand F value Significance
Number 12.927 0.000
Algebra 27.715 0.000
Geometry 31.952 0.000
Probability 27.778 0.000
Total 33.692 0.000
Attitude total 1.672 0.172

Again, it is to be noted that in all the strands, as well as the overall performance in
the mathematics test, there has been a significant difference between the different
communities. However, there is no significant difference in attitude towards

mathematics in the different ethnic communities.
Mann-Whitney U tests were carried out to determine any significant gender
difference in the performance of the students in the different strands, overall

performance in the test and attitude towards mathematics.

Table 4.77: Mann-Whitney U tests for gender difference in performances

Strand Z value Significance
Number —3.951 0.000
Algebra —4.073 0.000
Geometry —6.656 0.000
Probability —4.315 0.000
Total —4.856 0.000
Attitude total —1.970 0.049

There was a significant gender difference in all the strands used for the test as well as
in the overall performance. However, concerning attitude towards mathematics, the

result was borderline significant.
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Summary of the chapter

This chapter which deals with quantitative analysis has provided the first part of the
analysis of data collected for this study. The responses of students to each item in the
mathematics questionnaire designed for this study were analysed using the SPSS
package and possible significant gender differences in these responses were
investigated. It was found that boys performed significantly better than girls overall,
and also in the Strands Number, Algebra, Geometry and Probability. Bivariate
analyses were carried out, where chi square tests were performed. Associations of
performance in the test with several background factors, like sex, Ethnic Community,
education of parents and profession of parents, were established. The data were
further analysed through regression analysis. Through the regression equations
obtained it was found that sex of the child and the ethnic community, amongst other
factors, were having an influence in the performance of the student in the different

strand and overall in the test.

The analysis of data corresponding to phase two, which is mostly devoted to

qualitative analysis, will be described in the next chapter.
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CHAPTER FIVE
Analysis 2

After having obtained an overall picture of the performance of boys and girls in
mathematics across Mauritius, a more in-depth analysis was carried out in Phase
Two with a sample of four schools. In this chapter the findings of this second phase
of the study are discussed. The sample consisted of four Form Four classes, i.e. one
boys only school, one girls only school and two coeducational schools. Classroom
observations were carried in these classes over a period of four months and the
students completed the mathematics questionnaire which had been administered in
the first phase. These completed questionnaires were checked by me and the
students’ responses to the items were coded for further analysis using the SPSS
software. The Modified Fennema Sherman Mathematics Attitude Scale
questionnaires were also administered to the students to measure their attitude
towards this subject and these responses were also recorded using the SPSS package.
To gain an insight into the relationship between the students and the teachers, the
Questionnaire on Teacher Interaction (QTI) was administered to the students. The
students were also asked to draw a mathematician and write down two reasons why
they might require the services of a mathematician. This activity was designed to
find out what images the students had of mathematicians. Interviews were also
conducted with students, teachers, parents and other key informants. The outcomes
of the use of all these different instruments for the second phase of the study are

discussed in this chapter.

Mathematics Questionnaire

The design of this questionnaire was described in Chapter Two and it was used in
Phase One. This questionnaire was administered again in the four schools chosen for
Phase Two, and the resulting statistics concerning the Mathematics Question Paper

which is part of the Mathematics Questionnaire are recorded in Table 5.1.
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Table 5.1: Mathematics Question Paper Phase 2 — Mean and standard deviation in the
different domains

Domain Mean Standard deviation
Number Boys 10.23 3.11
Girls 9.74 3.19
Geometry Boys 4.87 2.32
Girls 3.61 2.53
Probability Boys 2.39 2.29
Girls 1.46 1.75
Algebra Boys 24.53 7.12
Girls 21.17 6.72
Total Boys 41.69 10.02
Girls 35.05 10.43

Note that in each of the domains, and in the total also, the mean performance of boys
was higher than the mean performance of girls. This corresponds with the results
obtained in the first phase of the study. To find out whether these differences were
statistically significant, the Mann Whitney U test was carried for each of the domains

and the results are presented in the Table 5.2.

Table 5.2: Mann-Whitney U tests for each of the domains

Domain Z value significance
Number -0.841 0.400
Geometry -3.082 0.002
Probability -2.243 0.025
Algebra -2.484 0.013
Total -3.265 0.001

Tables 5.1 and 5.2 show that, other than the domain of Number, the difference
between the performance of boys and girls in the other domains and in the total is
statistically significant. This suggests that the performance of boys and girls was
significantly different in mathematics. However, no significant difference was
obtained concerning the attitude of boys and girls towards mathematics (p value of 0.

822 for the Mann-Whitney U test).
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Questionnaire on Teacher Interaction (QT]I)

The Questionnaire on Teacher Interaction has been extensively used in different
parts of the world and its validity and reliability have been established: In the
Netherlands (Wubbels, 1993), in Singapore (Goh & Fraser, 1995) and in Brunei (Ria,
Fraser, & Rickards, 1997; Rickards, Ria, & Fraser, 1997). Recently it has been used
in Mauritius at a tertiary institution (Bessoondyal & Fisher, 2003). In this present
study it was used in each of the four sample classes. The findings for each teacher are
presented in a tabular form showing the mean, standard deviation and Cronbach
reliability coefficients for each of the scales involved in the QTI. A line graph of the
means of the scales for all the four schools also has been drawn (Fig.5.5, p. 124) for

comparison purposes.

Teacher of School A (Coeducational School)

This male teacher had 25 years of experience in secondary teaching. He had studied
courses on pedagogy at the Mauritius Institute of Education leading to a Teacher’s
Diploma. After analyzing the responses of the students it was noted that this teacher
had been rated highly on the Leadership, Understanding and Helpful/Friendly scales.
However the results on the Student Responsibility scale implied that he was not
providing sufficient opportunities for students to demonstrate this characteristic. His
instruction tended to be teacher-centered, and students were listening to him most of
the time. The means, standard deviations and Cronbach reliability coefficients for

each of the QTI scales for this teacher are provided in Table 5.3.

Table 5.3: Mean and standard deviation for QTI scales for School A

Scale Mean Standard Deviation
Leadership 3.34 0.41
Understanding 3.39 0.30
Uncertain 0.69 0.36
Admonishing 0.91 0.38
Helpful/Friendly 3.38 0.24
Student Responsibility 1.58 0.87
Dissatisfied 1.10 0.23
Strict 1.89 0.83

To represent the characteristics of the teacher concerning the QTI scales visually,
Figure. 5.1 has been drawn. This model has been used in many studies related to the

use of QTI (Fisher, Rickards, & Fraser, 1996; Rickards, den Brok, & Fisher, 2003).
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Note that each shaded area represents measure of a particular behaviour. The further
from the center of the chart a sector is shaded, the more prominent is the perception

of the students about behaviour related to that scale.

Strict Leadership

Helpful/

Admonishing Friendly

o Understanding
Dissatisfied

Uncertain Student
Responsibility

Figure. 5.1: Visual representation of QTI for teacher in School A

Note that the perception that the students have of this teacher is positive. The
environment he creates should provide an atmosphere which is conducive to teaching

and learning.

Teacher in School B (Coeducational school)

This male teacher had 19 years of teaching experience. He completed his Post
Graduate Certificate in Education from the Mauritius Institute of Education some ten
years earlier. The analysis of the responses of students to the QTI revealed that the
mean scores on each of the scales were almost the identical — near the average except
for the Admonishing scale, for which the mean score was the highest (shown in
Table 5.4).This showed that the teacher was not performing well on several
important qualities. Most likely, this was to the detriment of an appropriate

environment for enhancing teaching and learning.
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Table 5.4: Mean and standard deviation for QTI scales for School B

Scale Mean Standard Deviation
Leadership 1.97 0.39
Understanding 1.77 0.53
Uncertain 1.99 0.79
Admonishing 3.10 0.26
Helpful/Friendly 2.13 0.39
Student Responsibility 1.80 0.31
Dissatisfied 2.07 0.25
Strict 1.58 0.69

The visual model drawn in Figure. 5.2 clearly shows the difference in the various

scales of QTI between this teacher and the one in school A.

Strict Leadership
Helpful/
Admonishing Friendly
3 R iy Mxxxé-ﬁk
Dissatisfied Understanding
) Student
Uncertain Responsibility

Figure. 5.2: Visual representation of QTI for teacher in School B

As can be observed from the diagram, most of the sectors are shaded up to 50% to
the maximum except the sector which corresponds to Admonishing. Student
concerns were also revealed from the interviews, which will be discussed later in this

chapter, and this environment appeared to hamper the teaching and learning process.

Teacher of School C (Single Girls School)

This female teacher had 7 years of experience and had just completed her Post
Graduate Course in Education (2004) from the Mauritius Institute of Education. Note
that students’ perceptions of this teacher were positive, as the mean ratings in

Leadership, Understanding and Helpful/Friendly scales were quite high. However the
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teacher was viewed as being strict, and this view was supported by the value of the
mean for the Strict Scale. The mean and standard deviation for each of the scales of

the QTT for this teacher are shown in Table 5.5.

Table 5.5: Mean and standard deviation for QTI scales for School C

Scale Mean Standard Deviation
Leadership 3.54 0.23
Understanding 3.31 0.37
Uncertain 0.46 0.21
Admonishing 1.27 0.75
Helpful/Friendly 3.44 0.20
Student Responsibility 1.21 0.81
Dissatisfied 1.05 0.44
Strict 2.33 0.47

The pictorial representation of these data on the visual model is drawn in Figure. 5.3.

Strict Leadership

Helpful/

Admonishing Friendl
riendly

Dissatisfied Understanding

Student
Responsibility

Uncertain

Figure. 5.3: Visual representation of QTI for teacher in School C

One can note the sectors corresponding to Leadership, Understanding and
Helpful/Friendly are shaded to a great extent showing that the students believe that
this teacher exhibits the behaviour described in those scales. It should however be
mentioned that she was also seen to be exhibiting signs of strictness and this is

further discussed when analyzing the interviews of the students.
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Teacher at School D (Single Boys School)

This male teacher had 27 years of teaching experience at secondary level. He held a
Teacher’s Diploma from the Mauritius Institute of Education and was seen by his
students to possess good leadership qualities, was confident in his work and was
helpful. However, he was also seen to be strict and also he did not fare very well on

the Students’ Responsibility scale of the QTI.

Table 5.6: Mean and standard deviation for QTI scales for School D

Scale Mean Standard Deviation
Leadership 3.73 0.21
Understanding 3.58 0.30
Uncertain 0.43 0.50
Admonishing 0.74 0.45
Helpful/Friendly 3.49 0.45
Student Responsibility 1.44 0.87
Dissatisfied 0.57 0.27
Strict 247 1.05

Figure 5.4 below shows the data for this teacher in a pictorial way.

Strict Leadership

Admonishing \\\\\H\ Erelg%l;

™ '|

Dissatisfied Understanding

Uncertain Student
Responsibility

Figure 5.4: Visual representation of QTI for teacher in School D

Here also the students perceived the teacher to be exhibiting good signs of

Leadership, Understanding and Helpful/Friendly behaviour, but they also described

130



the teacher as being Strict. The students’ perceptions are examined more deeply at a

later stage in this chapter.

The means for each scale and for each of the four schools are now presented together
for comparison in a line graph. Note that while the three schools A, C and D are
comparable in each of the scales, School B stands out to be different in each of the

eight scales. This is more apparent in the following line graph.

Mean for the scales in QTI for the four schools

4
g | N —— School A
= z_g L N —— School B
% Y / A S = School C
% —— _ School D
0 I I I I I I I
. . . LA
T P A
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efo Qj{o ) {QO QO 9Q0 . \69
Y \)06 ?‘b X Q@ Q
Q
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Figure 5.5: Line chart showing the means of all four schools together

The mean, standard deviation and Cronbach reliability coefficient for each scale

when the data from the four schools are combined are given in Table 5.7.

Table 5.7: Mean, standard deviation and reliability coefficients of QTI scale

Scale Mean Standard Deviation Cronbach
reliability
coefficient

Leadership 3.15 0.18 0.84

Understanding 3.03 0.19 0.80

Uncertain 0.90 0.33 0.76

Admonishing 1.49 0.30 0.83

Helpful/Friendly 3.10 0.20 0.83

Student Responsibility 1.52 0.58 0.60

Dissatisfied 1.17 0.21 0.74

Strict 2.08 0.73 0.70
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Note that in general the perceptions of the students are positive, as the mean score in
Leadership, Understanding and Helpful friendly are all above average while the
score on Uncertain is quite low. It should also be noted teachers are to some extent
viewed as possessing Admonishing characteristics and strict. Not many opportunities
are normally given to students in mathematics classes to take responsibility for their
learning and it seems that teachers tend to be the ones mostly involved in the

classroom activities.

The next section describes the classroom observations that were carried out in the

four classes identified for the second phase.

Classroom Observations

Classroom visits were carried out for a period of four months. Out of the four
classrooms, three were in concrete, well furnished and the seats were arranged in
rows pairwise. However, the fourth one was not properly built and the separations
between the adjacent classes were with hardboard. One could hear whatever was
being explained in the adjacent class. None of the classes had posters or any material
relevant to the teaching and learning of mathematics on the walls. The seating
arrangement was such that it was rare to see boys sitting next to girls in the two

coeducational classes.

In all the four schools visited, instruction was teacher-centered, frontal and
authoritarian. It was the teacher who was the main actor in the classroom. He/she
was seen to be the main provider of knowledge and the one who took almost all the
initiatives concerning the activities and happenings in the classroom. Students were
quite passive and their main roles were to respond to the questions set by the teacher,
or try problems that were assigned by the teacher. The questions that were set by the
teacher were mostly at the Knowledge level, and sometimes at the Comprehension
level. Few questions were asked by the students except occasionally they asked for
clarification. The normal procedure was for the teacher to introduce a topic, discuss a
few examples on the board on that topic which the students noted in their copybooks,
and then assign some work for the students to try as classwork and homework. In

case of doubts and questions from the students, the teacher intervened and provided
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some help. It was noted sometimes that students who were experiencing difficulties

did not call out for the teacher but discussed the matter with their immediate friend.

Whenever homework were being corrected, one of the teaching strategies that was
used was to send students to the board. Normally volunteers were sent to the board,
and in very rare cases random selection of students were made. It was noted in the all
girls’ school that whenever a student could not attempt a problem, no appropriate
prompts or help were given by the teacher — rather the teacher would instead solve
the problem completely herself. However, in the all boys’ school, whenever a boy
who has been sent at the board had some difficulty in solving a problem, he was
asked further questions to help him find his way. At times questions were directed to
the other students in the class to initiate a discussion. The teacher sometimes did
change the conditions given in the question and redirected the question to another

student for him or her to try.

In one of the coeducational school, homework was normally corrected by the teacher
orally with questions addressed to the class on the whole. There was usually a chorus
answer, and once the teacher obtained the correct answer, he would proceed to the
next question. There were a few random questions set to the pupils, but those who
dominated in the class discussion often shouted the answer. In a few cases students
selected randomly were sent to the board and the others were asked to comment on
his/her answer, or to help him/her solve the problem. It was noted that the teacher
interacted more regularly with the boys as they were the ones calling out more often,
though there were a number of girls who would also make their voices heard. If there
were questions which could not be answered by any student, the teacher would solve

them completely on the board.

The strategy used by the teacher in the other coeducational school was somewhat
different: each question was discussed with the participation of students, and
whenever students worked on the board, they were sent in pairs: one boy and one
girl. Both would solve the problem simultaneously on the board and discussions
would follow on their method of work. One good point about this strategy is that

both boys and girls were given practically equal teacher attention in the class. But
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one problem that the students may have felt was that their work was being compared

in front of the class, and this may have caused some embarrassment to the student.

A copy of classroom observation schedule conducted in the schools appears in

Appendix Four.

Student interviews

After having administered the different questionnaires to the students and having
carried out classroom observations, a sample of nine students from each class were
interviewed as a group for approximately one hour (see Appendix Five for a copy of
the interview schedule). Arrangements were made with the school administration,
and a room was made available. The students were chosen by the classroom teacher
(three from the low achievers group, three from the average ones and three form the
high achievers). The teacher was asked to use his/her marks in prior tests and his/her
own judgment while choosing these students. The agreement of the students to
participate was also sought. On the day of the meeting the objectives of the interview
were explained to the students, and they were advised that all information collected
from the interview was confidential and was to be used solely for the purpose of this
study. The students were also asked to answer in any language in which they felt
more at ease. In fact, all the students chose to answer in the home language “Creole”
except for three students who initially answered in French and then switched to
Creole. The response of the students to the different questions are analysed in the
following section of this chapter. Whenever direct quotes are provided, a key is given
to refer to the interview of the student in the appendix. For example A6, SA 11 3, p.
268 means Appendix Six, school A, the third student in Group II and which is found
on page 268.

Do you find mathematics easy or difficult?

Students had mixed responses to this question. Those students who were at the lower
end of the continuum (that is not performing well in mathematics) found the subject
difficult. Some of them said that even after putting in considerable effort, they still
found the subject difficult. Some of the direct quotations of students follow.

Transcripts of all student responses to these items appear in Appendix Six.
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e “A bit difficult. I do not understand. Lots of confusion”. (A6, SA 1
2, p. 2698)

e “A bit difficult. At times the teacher re explains but still we do not
understand”. (A6, SCII 1, p. 279)

e “Difficult. We need regular work in mathematics” (A6, SA 1 3, p.
268)

Thirteen students stated that mathematics was easy as well as difficult at different
times. They claimed that it depended on the chapters under discussion and on the will

of the student to work.

e “A bit difficult and a bit easy. If we have understood all the
explanations in the lower classes, it will be easy.” (A6, SAII 1, p.
268)

e “Itis easy as well as difficult. One has to make use of his head and
reason out” ((A6, SD 12, p.283)

e “Mathematics is a subject which is easy as well as difficult. There
are people who do not have the ability to adapt with the subject.
Some understand very fast while others do so after quite some
attempts. It also depends on the chapters under discussion and on
the way the teacher is explaining”. (A6, SB II 3, p. 271)

The students who were at the upper end of the continuum did report that mathematics
was easy but they also said that effort was needed if they were to achieve well in the

subject.

e “Mathematics is easy and it is my favourite subject” (A6, SA III 1,
p. 268)

e “Mathematics is easy if we practice regularly”. (A6, SD II 2, p.
283)

e “I find mathematics very easy. One has to use his brains”. (A6,
SDIII 1, p. 283)
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The boys were more confident in expressing themselves regarding mathematics
being an easy subject. Certain girls, who were scoring well in tests and were rated as
“good” by their teachers, had some hesitation in agreeing that mathematics was easy
for them. The perception that a student has of mathematics influences his/her
involvement and consequently his or her achievement in the subject. The more that
one has a preference for the subject, the more motivated he/she will be to work and

study the subject.

Do you find mathematics useful in everyday life? In what ways?

All the students who were interviewed considered that mathematics was useful. The
most common uses given by them were: for shopping; the job market; its use in other
subjects, and its value for further studies. One student also mentioned the use of
mathematics in the development of reasoning powers. Students were aware of the
importance that is attributed to mathematics for gaining employment. Without a
reasonable grade scored in mathematics at the School Certificate level it was and still
is difficult to secure a good job. Some of the direct quotations of students are given

below:

e “At each time we use it: mathematics is in fact about reasoning”
(A6, SA 12, p. 268)

e “ltis really important as many jobs nowadays need mathematics”
(A6, SA 11 3, p. 268)

e “I do think that mathematics is very important, all the more for
young children. Since childhood they have to have knowledge of
mathematics. Their brain will function faster, they think fast and
ahead. This will help them when they grow up — they will not take
much time to take decisions™ (A6, SBIII 1, p. 271)

How do you rate your performance in mathematics?

All the students were aware of their typical performance in mathematics and thirty of
them felt that they should be able to perform better with more hard work. However
there were a few (six in all) who admitted that they were having problems and were

not progressing at a very fast rate. It should be noted that, in general, boys were more
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assertive about their ability to do mathematics than the girls. Some of the direct
quotes are given below:

e “I can say that I’m improving in mathematics. To be able to work
well in mathematics, you not only have to understand the topic but
also one has to practice. We have the great saying ‘Practice makes
perfect’.” (A6, SB 11 2, p. 272)

e “| am not satisfied. 1 think I should devote more time to maths as |
am weak in it. The marks I score are quite low. | face difficulties
while solving some problems™ (A6, SC1 2, p. 279)

e “My performance in mathematics is low as compared to other
subjects. | have to work harder and have more conviction. > (A6,
SD 12, p. 283)

Do you encounter problems in mathematics or in particular topics? Which
ones?

Only three of the students (2 boys and one girl) said that they did not have problems
with mathematics and were quite at ease with the subject, while others mentioned
particular areas of concern. Three students mentioned that on the whole things were
fine except that they had problems with the language (the English one used in word
problems). Several students (nine in all, mostly girls) mentioned that they were
having problems in the topic Circles. They claimed that there were too many
properties to remember. Other areas of concern mentioned were Trigonometry;

Three dimensions, and Locus.

e “Not as a whole but it depends on the topic. Where we have to
remember formulae by heart and apply them” (A6, SA 11, p. 268)

e “| do have major difficulties in mathematics as such for there are
some topics where | have got some weak points. Like in Circles |
do not know which theorem to use” (A6, SB II 3, p. 273)

e “In pyramids ... I have problems in calculations ... | have to
understand the diagram to be able to proceed” (A6, SC 1II 2, p.
279)
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Has there been any particular event which has resulted in your liking/disliking
of mathematics?

The point of this question was to find out whether something in particular occurred
in the life of the student which resulted in him/her liking or disliking mathematics.
Many students (almost all at School D) pointed out that they enjoyed mathematics
because of the teacher they had in lower classes. This demonstrated the high esteem
students had for their teachers, and also the great influence a teacher can have on
students. However there were a few who mentioned that they did not like

mathematics because of the teacher.

e “I liked mathematics since the primary level. Whenever we were
tackling mathematical problems amongst friends, it was so nice to
be able to get the answer. There was competition but it was good.
Also when we do well in assessment, this helps in developing a
liking for the subject.” (A6, SBII 2, p. 273)

e ‘At primary level | was doing well in mathematics and also in
Form I. However in Form I, | got a teacher who was explaining
mathematics orally. We know that this subject cannot be done
orally. I was facing much difficulty in that year and | did not do
well in the exams either. This made me frustrated and | did not like
mathematics at all. In Form 111, | got a teacher who motivated us
well and | started working well again” (A6, SBIII 1, p. 273)

e ‘I used to like mathematics a lot but in Form IV | am quite
discouraged. | find mathematics becoming more and more
difficult.”” (A6, SC13, p.280)

e “| started to like mathematics since Form Il because of my
teacher. He motivated me and told me that | can do mathematics™
(A6,SD 13, p.284)

In which aspects of mathematics do you encounter problems?
The most common answer obtained from the students was that there were too many
formulae to remember in mathematics and that often they were confused. They

claimed mathematics calls a lot for the memory and this in itself is a cause of
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problems. Another major concern of students was the problem of language. They
claimed that at times they knew the mathematical concepts but they found it difficult
to understand the language in the problems. Learning through a second language is

indeed a major issue in understanding mathematics.

e “| think that the number of formulae we have to remember is too
much. We may understand the problem but if we do not know
which formula to use we shall not be able to do the problem. At
times there are catching points in the questions (A6, SB II 2, p.
274)

e “I think it is memory. It is quite difficult to remember all these
formulae™ (A6, SB 111 2, p. 274)

e “One has to understand English properly to be able to do
mathematics properly”” (A6, SD II 1, p. 284)

e “Too many formulae. At times we have difficulties in
understanding the questions™ (A6, SD III 3, p. 284)

What is the main factor that makes you like/dislike mathematics?

The objective of this question was to find out what students considered to be the
main factor responsible for their liking or disliking of mathematics. Many students
voiced the view that they liked mathematics because of the nature of the subject; it
deals with reasoning and solving problems. Some liked to try hard problems,
whereas others liked to ‘play’ with numbers. Here also the teacher was mentioned as

the main factor responsible for the student’s liking or disliking the subject.

e “I like mathematics as | enjoy doing calculations.”” (A6, SA III 1,
p. 269)

e I like it because one has to strive hard to solve the problems.”
(A6, SA TII 3, p. 269)

e “If the teacher is friendly and can motivate us to learn the subject
we will definitely do so.” (A6, SBII1 2, p. 274)

e “Myself. My readiness to work.” (A6, SD III 1, p. 285)

139



How do you rate the influence of your teacher in your achievement in
mathematics?

As already discussed, many students mentioned the contribution of their teacher in
their learning of mathematics. This question was set to probe deeper into this issue.
Students in two schools (one coeducational and the single boys) were unanimous
about the positive influence of their mathematics teacher. The teacher in the
coeducational school was rated high for his encouragement and accessibility to
students. The teacher in the single boys’ school was seen to be strict, but the students
appreciated this strictness. They said that it helped them in studying mathematics. At
the same time the patient character of this teacher was highlighted. On the other hand
the teachers in the other two schools (coeducational and single girls) were reported
by some students to be less encouraging: the way mathematics was taught in the
classroom and the teachers’ attitude towards the students were reported to be rather
negative. It should be noted that girls were more prone to attribute their non-
performance in mathematics to their classroom teacher while the boys had the

tendency to associate their effort in mathematics to the classroom teacher.

e “My actual classroom teacher has brought in many things. In
lower classes | was quite weak in maths but after working with
him, my ‘level’ has increased.” (A6, SA 11, p. 269)

e ““For me the teacher explains very well. Whenever he is strict in
class the students work better” (A6, SD II 1, p. 285)

e “She explains ok but at times she discourages us from learning
mathematics™ (A6, SC 12, p. 280)

e “I think that the teacher is much more concerned with the
completion of syllabus than helping students to understand
mathematics. If we have not understood something he is reluctant
to explain again. Moreover he corrects homework orally”” (A6, SB
112, p. 275)

How do you rate the influence of your parents in your mathematics
achievement?
The objective of this question was to find out the extent to which parents contributed

to the learning of mathematics through their support. Almost all students, except for
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four (two girls and two boys), said that they did get support from their parents. What
support existed varied from financial aid (paying for private tuition) to actually
helping in the tackling of mathematics problems. Private tuition is very common in
Mauritius at the upper secondary level, and mathematics is a subject where almost all
students do take private tuition. It was found that parents encouraged students to
realize the importance of mathematics for future education and also for the job
market. There were instances where the support of the parents was due to the fact
that the parents did not succeed in education themselves and thus they wanted their
children to work hard and succeed. There also were cases where the student had been
compelled to do well in mathematics because everybody in his family did well in the

subject.

e ““My parents support me a lot. If | have to take tuition, they are
ready to pay” (A6, SA 11, p.269)

e “If | need private tuition, they are there. But when it comes to
help, my sister helps me as my parent work and have not time”
(A6, SA T 2, p.269)

e ““My parents encourage me a lot to study mathematics. They have
got experience and they know how important mathematics is for a
job” (A6, SB12, p. 276)

e “My father encourages me to do mathematics as he himself was
good in it. He wants me to do even better. In Form Il my
performance in mathematics was not that good. He sent me for
private tuition at two places” (A6, SB III 3, p. 276)

e “My parents encourage me to do mathematics. Almost everybody
in my family do well in mathematics™ (A6, SD III 2, p. 285)

How do rate the influence of your friends in your mathematics achievement?

All 36 students who were interviewed agreed that their friends have an influence in
their learning of mathematics. They stated that their friends help them in case of
difficulties in mathematics, and there were also cases where the performance of other
students in mathematics acted as a motivating factor for them to work harder. In fact,

it was noted that girls were talking more about a cooperative environment in which
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they learnt while boys talked more about a competitive environment. The boys stated
that this environment was conducive to learning and made them work harder.
e “When there is something | haven't understood, my friends help
me” (A6, SAIII 1, p. 270)
e ““Just like I help my friend, they also help me. We work together”
(A6, SD 13, p. 286)
e “When my friends score better marks than me, | tend to work
harder to get better marks™ (A6, SB 13, p. 276)
e “Competition among friends helps us to work hard and do well in
mathematics™ (A6, SB III 2, p. 276)

To what do you attribute your success/failure in mathematics?

Much research has been carried out in relation to attribution theory (Ernest, 1994;
Fullarton, 1993; Kloosterman, 1990). The objective of this question was to find out if
students were doing well or poorly in mathematics by their own admission and if
they attributed their success or failure to any particular factors. If they were
encountering problems, to what factors did they attribute this? It has been found
through these interviews that doing poorly in mathematics was attributed by many
students to a lack of effort and confidence, while success was attributed to the

teacher, hard work or will to work. This was the case for both boys and girls.

“I think it is lack of confidence and practice. Not because it is too

difficult for me as I know | can do mathematics” (A6, SA 1 1, p.
270)

e ‘.. .Failure is because of my classroom teacher. He does not
explain well” (A6, SB1 1, p. 277)

e “However well a teacher has explained, the effort must come from
the student. They have to have the necessary motivation and work
hard” (A6, SB 111 2, p. 277)

e “I find mathematics a bit difficult. My teacher discourages me
from doing mathematics. She tells me that the problems are
difficult and | get discouraged” (A6, SC1 3, p. 281)
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Who has the greatest influence in your mathematics learning?

Eighteen students answered that those who had the greatest influence in their
learning of mathematics were their parents. Out of these, most often it was the father
who was mentioned. Some students did mention their friends. The teacher also was
mentioned by thirteen students, but most often it was the private tuition teacher. As
already stated, private tuition is very common in Mauritius at this stage of the
secondary schooling. The private tuition teacher is chosen by the student or the
parent, and the students will go to the tutor they are at ease and with whom they can
interact. This may explain why many students mentioned their private tuition teacher

to be the one having the greatest influence in their mathematics learning.

e ““My parents and in some way my private tuition teacher” (A6, SB
11,p.277)

e “For me also it is my private tuition teacher. He is very friendly,
explains well and is very helpful. Then come my parents and
friends™ (A6, SB 112, p. 277)

e ““For me it is my friend. I am impressed by the way he deals with
the problems. If he is not getting the right answer he keeps on
trying hard” (A6, SB12, p.277)

o “My family. My father, mother, brothers and sisters have not done
so well in education, they encourage me to do well in
mathematics™ (A6, SA 11, p. 270)

Do you prefer to have a male or a female mathematics teacher?

The objective of this question was to find out whether the sex of the mathematics
teacher was influential on students as far as mathematics teaching and learning is
concerned. Nine students stated that it is did not matter as long as the teacher
explained things well. While no boy expressed a preference for a female teacher,
there were some girls (five in all) who stated that they preferred a male teacher
because he explained better or because their private tuition teacher was a male. It

seems that girls have a small preference to work with male teachers.
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e “Does not matter provided he or she explains well.” (A6, SA1 2,
p. 270)

e “] think I shall be able to interact better with a male mathematics
teacher provided he is elderly”” (A6, SB 11 2, p. 278)

e “If you carry a survey you’ll find that most of the great
mathematicians are males. Thus | believe that a male mathematics
teacher will be better than a female one” (A6, SB II1 2, p. 278)

e “Male teacher as my private tuition teacher is a male and he
explains very well”” (A6, SC 111 3, p. 282)

Do you find that mathematics is more for the male or female students?

The objective of this question was to find whether the students have a certain gender
bias towards mathematics which may then affect their attitude towards the subject
and consequently their involvement in it. While twenty four students stated that there
is nothing of that sort operating, and that mathematics is for everybody, one boy and
four girls did state that they felt that mathematics is more for boys, as girls prefer

literature.

e “‘Both have the same ability to learn” (A6, SC II 2, p. 282)

e “Boys are better in mathematics while girls are better in
language™ (A6, SB1I 1, p. 278)

e “We cannot say for sure that boys are better or girls are better. It
all depends on the student. However I’ll agree that we girls are
more prone towards literature which involves emotion and
sentiments. However there are girls who are really good with
numbers; we have exceptions™ (A6, SB 11 2, p. 278)

e ‘I do agree that boys have got a greater ability to do mathematics
than girls. We girls are more attracted towards TV and thus
language while boys are more interested with mechanical things”
(A6, SBIII 1, p. 278)

Summary of the students’ interviews
It can be noted, from these interviews, that teachers play a very important role in

students’ learning of mathematics. While the vast majority of students showed an
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appreciation of their classroom teacher, four of them asserted that they did not like
mathematics because of their teacher. Teachers should be aware of their influence on
students and should ensure that no negative messages are sent to students. It also
seems to be the case that prior achievement in mathematics has an influence on
students’ liking of the subject, and also on their confidence in mathematics. While
recognising the help of peers and parents, students were of the opinion that their own
effort was the most determining factor for improving their performance in
mathematics. The students were fully aware of the importance of mathematics in
their everyday life, further studies and in the employment sector. This, in itself, is a
very strong basis on which the students’ motivation to perform better in mathematics
can be built by the teacher. Concerning the aspects of mathematics where students
normally encounter problems, they were of the opinion that there were too many
formulae involved and this could create confusion. The problem of language in word
problems was also a cause of concern. The areas of difficulties for students in
mathematics that were mentioned were Circles, Trigonometry, Three dimensions and

Locus.

Interview of Teachers

In this section the responses of the four teachers in the sample to a semi structured
interview conducted during the second phase are analysed. The interviews were held
in the school the teacher was working in except for one, where arrangements were
made to meet at a convenient place. The questions asked are written below first,
followed by a brief analysis of the responses. Appropriate quotes are then given in
italics with a key for reference to the Appendix. For instance, A8, TB, p. 292 refers
to Appendix Eight, teacher of school B to be found on Page 292.

How long have you been teaching mathematics at the secondary level?

Three of the teachers had teaching experience of 19 years or more. Only one of the
teachers had around seven years experience. The number of years of service plays an
important role in the professional life of the teacher. He/she comes to learn from the
situations present in the classroom and also from the other staff members at the
school, and these situations enrich their repertoire of teaching strategies and skills for

classroom management.
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Have you been teaching only boys, girls or both?

Two of the teachers (presently working in a co-educational school) had always
worked in a co-educational system, while the teacher in the single-boys school had
been involved only with boys, and the one from the single-girls school had been
involved only with girls. It should however be noted that in private tuition, teachers

work with both boys and girls at the same time.

Could you tell us more about your experience as a student of mathematics and
as a mathematics teacher?
Three of the teachers were very fond of mathematics. They had liked the subject

since their school days. They also enjoyed their job as a mathematics teacher.

e “As a student of mathematics | have always been interested in the
subject. Since primary school I have done well in mathematics.
Even in secondary schools, | have won prize in mathematics.” (A8,
TB, p. 292)

e “Since my early years | liked mathematics. | was coming out first
in mathematics always.” (A8, TD, p. 301)

e “As a student | was very at ease with mathematics. My basic
concept was to do mathematics step by step and logically. It was
the subject I liked most.”” (A8, TC, p. 296)

However one teacher acknowledged that he was not good at mathematics at school
days. He became a mathematics teacher out of circumstances. But he is very happy

with his job.
e ““As a student | did not like mathematics. But when |
became a teacher | found mathematics was easier to teach

than other subjects like physics.”” (A8, TA, p. 289)

You have had pedagogical training at the MIE. How do you compare your

teaching before and after the course?
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All four teachers found their training to be of great help in their professional lives.

They came to know and could practice different strategies.

e ““To be frank I have learnt much at MIE...”” (A8, TB, p. 292)

e “My course was quite interesting. | had the opportunity of doing
some research on teaching of mathematics and different strategies.
It became part out parcel of my job...” (A8, TD, p. 301)

However one teacher noted that she had problems while implementing the strategies

learnt at the teacher training institution.

e “This is where | had problems. After having followed the PGCE
course, | wanted to put into practice some teaching strategies I
learnt. | wanted to give them all the steps needed. They don't
accept it.”” (A8, TC, p. 297)

In my personal experience, these types of problems are quite common once a teacher
finishes his/her professional training. Either they go back to their usual way of
teaching or they are influenced by their friends at work to avoid innovative ideas.
The Mauritius Institute of Education is trying to devise ways and means of

supporting teachers at their school level even after their training is over.

What do you believe is the trend in the performance of students in mathematics
in Mauritius?

Teachers all agreed that the general performance in mathematics is declining. Several
reasons, such as lack of interest of students and the way of working in mathematics,

were raised.

e “I think we have a social problem. Students are not serious with
their work. At our time we used to discuss mathematical problems
with our brother, or anybody else. But the students nowadays do
not come forward with their problems.” (A8, TB, p. 293)
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e “Students do not invest themselves too much in their studies. |
believe that the performance could have been much better if they
were better motivated. | believe that it is going downwards™ (A8,
TD, p. 301)

e “The trend is that the students want the easy way out, very straight
forward. They do not want to go through the basic concept of
mathematics. They just want to know the answer and how to apply
it. They just want to know the formula and then apply it. For
example if you go through the concept of small change and limits,
they do not want this. They just want to know the formula.” (A8,
TC, p. 297)

What do you think are the difficulties that our students encounter while
learning mathematics at the secondary level?

Concerning the main difficulties encountered by students in mathematics, the
problem of language has been raised. Teachers are of the opinion that language
presents a barrier to the proper learning of mathematics. They encounter difficulties

while solving word problems.

e “Regarding algebra, they may confuse the operations to use. In
transformations, most of the students have problems. In the School
Certificate paper there is choice. Students tend to neglect certain
topics that they will not attempt in the examinations. Some
students will tell you that they do not like this topic and do not like
attempting these questions... | also feel that since children take
private tuition, they do not concentrate in class.” (A8, TB, p. 293)

e ‘“Language is becoming more and more of a problem. The
questions set by Cambridge need to be interpreted. Students
cannot understand things, there is the language problem. Also
there is the problem of calculations. Nowadays, students cannot
handle figures. Student cannot do minor sums without the use of
calculators.” (A8, TD, p. 302)
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e “Mental calculations. Students rely too much on calculators. (A8,
TC, p. 297)

e “They have problems with their English language.” (A8, TA,
p. 290)

Is there anything particular to boys or girls?

Two of the teachers were of the opinion that boys and girls do differ when it comes
to the learning of mathematics. It was stated that boys appear to need less practice
than girls to gain confidence, while girls practice much more. The attitude of girls

towards the subject was also commented on.

e “We can say that girls are more hardworking than boys. Girls
come to seek help from the teacher more often than boys. Boys
tend to work on their own or discuss with their friends. Some of the
boys just try 4 or 5 questions on a topic and feel confident in that
area but the girls no. Normally they do all the problems that you
give... For the boys, they do easily grasp certain topics, even the
difficult ones. But for the girls it is not that easy. They have to do
more problems to be confident with the topic... | can say that boys
perform better than girls and I think it is because of their ability.”
(A8, TB, p. 293)

e “Particular in the sense that girls have already put in their brains
that mathematics is not for them. Mathematics is for the boys. |
have been talking to the girls of Form | and they were telling me
"Madam, we can't do mathematics. The boys can do it”. | think
they have got this impression right form primary level. Most of the
teachers they meet at the upper primary level are males.
Whenever they find a female mathematics teacher at secondary
level, they are in a way astonished. For them a mathematics
teacher is a male. They also make statements like "l hate
mathematics” or "I cannot do mathematics". (A8, TC, p. 297)
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One of the teachers mentioned that very often girls have a negative perception of the
subject right from primary days. They come to the secondary schools with that
negative impression and consequently make no effort to improve their performance

in mathematics.

e ““They join the secondary level with a negative impression towards
mathematics and we have a lot to do to give them confidence. |
also feel that at times it is the parents who convey this negative
feeling towards mathematics. At times when we meet parents they
tend to say

- She is weak and has a poor memory
- She will not be able to do mathematics Madam
We also have situations where students in front of the parents say:
- Oh Maths!. I can't do mathematics
The mother will then add:
- Even 1 could not do mathematics. So it is not much of
a problem”. (A8, TC, p. 298)

e | feel that teaching mathematics to boys is easier than teaching
girls. It seems that boys tend to grasp the things faster than the
girls. However when it comes to memory | find that girls do better.
They follow the pattern set up by the teacher while boys tend to
work fast and is more concerned with the answer.” (A8, TC,
p. 298)

What role do you feel questioning plays in the teaching/learning process?

All the teachers were unanimous in recognizing the importance and use of the
questioning technique in the teaching and learning process. They claim that its
importance is felt more in a mathematics classroom. It is almost impossible to
imagine a mathematics classroom where the questioning technique is not being used.

However, it should be used judiciously and to help in the teaching leaning process.

e ““That’s the most vital part of teaching. It is through questioning
that we can obtain feedback from students.” (A8, TB, p. 294)
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e “Enormously. | just cannot do my job without questioning.”
(A8, TD, p. 302)

However, one teacher did point out that it is not always easy to use that technique
in class. There are instances when responses from students are almost nil and the
teacher should find ways and means to ensure that interaction takes place in the

classroom.

e “Questioning helps the teacher to know whether the students have
learnt the concepts and what they have learnt. However, students
do not like to be questioned. They prefer the passive way of
teaching. The teacher has much to do to ascertain interaction
within the class.” (A8, TC, p. 298)

What can you say about the mathematical problem-solving skills of boys and
girls?

While two of the teachers did not find much difference in the mathematical problem-
solving skills of boys and girls, another from a co-educational school reported that
girls tended to use the same strategy that was taught in the classroom while boys may

opt for others.

e “‘For boys they can choose any pattern to work while girls tend to
use the pattern that was taught by the teacher. Boys can work
many things mentally while girls have to write down everything on
paper.” (A8, TB, p. 294)

e “Girls tend to tell themselves that handling of instruments is not
meant for them; | am thinking of locus problems; geometrical
problems. But once you get them to overcome that problem they
perform as well if not better than the boys.”” (A8, TD, p. 302)

e “| think the thinking process is the same. Previously girls were
more methodical and presented their work stepwise while boy were
more direct. But now they are almost the same.” (A8, TC, p. 298)
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If you were offered a choice to teach mathematics to a single boys’ class, or a
single girls’ class or a mixed one which one you would have preferred and why?

There were three different answers to this question: one teacher opting for single
boys, two for single girls and one for a co educational situation. The two teachers
from coeducational schools chose single girls, the main reason for that being the
disciplined way of girls in a class. The female teacher in the single girls’ school
preferred a single boys class, while the one in the single boys school was in favour of

a coeducational class.

e “I'll go for single boys. Being of opposite sex will result in boys
following the class with more seriousness.” (A8, TC, p. 299)

e “I would have preferred only girls. They are a bit more attentive.
Boys are more turbulent.”” (A8, TA, p. 290)

o “I’ll prefer to work with girls. In terms of discipline, the way the
girls work, they do not disturb. What you teach you get the
response. It is easy to work with girls. They follow what you ask
them to do.” (A8, TB, p. 294)

e “| would prefer the third option. | think that there can be an
element of motivation for both boys and girls to have them
together.” (A8, TD, p. 302)

Do you feel that peers have a great influence in a student learning of
mathematics?

Teachers do realize the contribution of peers in the learning of mathematics. They
acknowledge that the students communicate in their own language and this might
facilitate understanding. However one teacher pointed out that it is easier for boys to
interact with friends, while girls tend to form smaller groups with whom they can

discuss problems.
e “When you talk about boys, they do. Boys can discuss with

anybody while girls operate in a much smaller group. Boys are

more open than girls”. (A8, TB, p. 294)
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e “Yes, enormously, I think it is quite natural. When a youngster has
a problem he will try to find a solution from his friends and not us.
So the peer group does help.” (A8, TD, p. 302)

e “Yes, that is very true. Peers do have an influence. | know cases
where students do not opt for say Additional Mathematics [an
optional subject] (though she is capable) just because her friend
has not opted. Even if the teacher tries to convince her by talking
about her abilities, she will not opt for it. There are cases where
students who were advised not to go for Add Mathematics opted
for it because of their friend. (A8, TC, p.299)

e “Very often the students discuss in their groups. When one has a
difficulty, another friend explains in his or her own language.”
(A8, TC, p. 299)

e “It depends on the intellectual level of the student. Those who are
intelligent will make good use of peers and discuss with them.
Others will not even bother.” (A8, TA, p. 290)

What about the contribution of parents?

The contribution of parents has been underlined, but parents have less time to devote
to the education of their children. This is so if both parents are involved in the job
market and at times working overtime. One of the teachers was of the opinion that at

times parents tend to impose things on their children.

e “Parents do help at times.” (A8, TB, p. 294)

e “| see that parents have less and less time to look at their kid’s
work. But it is important for them to enquire on their kid’s work.”
(A8, TD, p. 302)

e “Parents do have an influence. | know of one case where one girl
was quite weak and could not do mathematics properly. She did
not want to choose Add Mathematics as an option but her father
was insisting that she must choose it (because she was choosing
the Science stream). The girl could not work at all and was even

crying. She failed her Form IV. The management even called the
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parents. The mother did understand that the girl was unable to do
Additional Mathematics but she could not do anything as the father
was almost forcing it on the girl.”” (A8, TC, p. 300)

e “Parents have a great role to play. Nowadays, parents do not
have much time to look after their children. Proper monitoring is
not there.” (A8, TA, p. 291)

What can be done to enhance the teaching and learning of mathematics at the
secondary level?

Teachers were conscious of the problems students were facing while learning
mathematics. Different ways to deal with the problem were suggested ranging from
the use of history of mathematics to motivate students, catering for the difficulties
right from the primary level, to changes that should be made in the curriculum

materials.

e ““The way mathematics is taught in our schools is by giving rules
and techniques to solve problems. | believe that if we show to the
students some of the places and ways have mathematics is
applicable it will increase the interest of students. History of
mathematics also will help.”” (A8, TB, p. 294)

e “That’s a question | have been asking myself. There is less and
less of interest on the part of the students. The question is how to
get the students interested in the subject. Getting them to be
involved in it through projects. Kids nowadays are like this; they
want to do things where they got pleasure. There are so many
things (other than studies) that kids can derive pleasure from. It
we could do something to make them be more interested in
mathematics; getting them to be more involved in the subject.
Derive pleasure from it. They do not fancy this nowadays; give
them work, correct the homework, they’ve done it well and they
are happy from it. They need something else. Through projects,
they can be involved in history of mathematics and be more
interested to mathematics.” (A8, TD, p. 303)
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e “I think changes should take place at the primary level itself. It
happens that teachers at that level tell the student that you cannot
do mathematics. | have a niece who is in Standard Ill. She is
having some problems with mathematics. When | discussed with
her she told me that her teacher has told her "No problem.
Mathematics is not for you". This thing is put in the mind of the
child. Also the method students tend to do problems at primary
level; that is the trial and error method. Some of them have the
tendency to use it even at secondary level.”” (A8, TC, p. 300)

e “| think the approach should not be too abstract. Also more of
solved examples in the textbooks. More help and support from the
parents will definitely help.” (A8, TA, p. 291)

Do you feel that gender equity in mathematics education has been achieved in
Mauritius? If no, what do you think can be done to achieve it?

There were mixed responses to this question. Two teachers believed that it has been
achieved while others said “not yet”. It should however be pointed out that one of the
teachers did mention that there are girls in the mathematics class who cannot do
much as far as mathematics is concerned. It was suggested that time cannot be
wasted with these students, and it is better to concentrate more on the ones who are
doing well. I believe such an attitude on the part of a teacher itself demands scrutiny,
as it reveals that the teacher’s interactions with his or her students do not promote

gender equity.

e “I don’t think that it has been achieved. From my experience, |
feel that boys will do well in mathematics but there are certain
girls who cannot do much. One cannot devote much time to these
girls. Girls tend to move to streams like language, economics.”
(A8, TB, p. 295)

e “It’s all in our mind. There are certain beliefs which are very
much in the minds and these have to be looked after. For instance,

mathematics is not for girls. 1 believe teachers and the society
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have got that feeling. Also, female mathematics teachers are not
that easily accepted by students. (A8, TD, p. 303)

e “| don't think so. Parents do not influence girls too much to do
mathematics. We teachers at the classroom try to ascertain gender
equity. But for the society it is not so.” (A8, TC, p. 300)

e “I do not find any difference between boys and girls.” (A8, TA, p.
291)

Summary of the teachers’ interviews

The teachers were unanimous in recognising the contribution of pedagogical training
in their professional lives. As already mentioned, pedagogical training prior to
joining the teaching profession at the secondary level is not compulsory in Mauritius,
unlike the case for the primary level. Concerning the trend in the performance in
mathematics, all the teachers interviewed were of the opinion that there was a
decline. The lack of interest of students was offered as one of the main reasons for
these. The problem that students tend to encounter while solving word problems was
also mentioned. One of the teachers interviewed (female teacher working in a single
girls’ school) pointed that there are cases where girls enter the secondary school with
a negative attitude towards mathematics. The teachers then have a hard task to
motivate these students to learn mathematics. She was also of the opinion that at
times these negative feelings towards mathematics were conveyed to the girls by
their parents, especially those who themselves had negative experiences with
mathematics at school. However, the positive contributions of parents as well as
peers in the learning of mathematics were also pointed out. Teachers were of the
opinion that to be able to enhance students’ performance in mathematics, one has to
arouse their interest in the subject first. Other methods of teaching mathematics

where the students are motivated should be sought out.

Interview of Parents

In this section the response of parents to a semi structured interview are analysed.
The format for the analysis will be the same — that is, the questions will appear with

a brief account of the responses to that question. This will then be followed by direct
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quotes from some parents in italics together with the key. For example A10, P6, p

311 refers to Appendix Ten, Parent 6 to be found on Page 311.

You have a son/daughter who is in Form IV. How do you think he/she is
progressing in studies?

The parents were all aware of the performance of their children in their studies.
While some admitted that the child was having difficulties, they had encouraging

words for the effort that was being put in.

e “She is working but not as well as her sister”” (A10, P1, p. 305)

e “I won't say he is doing well but he has progressed” (A10, P2, p.
306)

e  “She is doing her best but she has to improve.” (A10, P3, p. 308)

e “Works well. There are certain subjects where she is weak;
English, Business Studies ...”” (A10, P5, p. 310)

e “Generally in her studies she is not that good. But she is doing
her best. We cannot guide her as both my wife and myself have
studied only up to CPE level. The things are different. | can see
that she is improving day by day. | have to give her private tuition.
Without private tuition we cannot do much” (A10, P7, p. 312)

What do you know about his/her performance in mathematics?

Regarding mathematics, it was noted that the parents did have mixed feelings
concerning their children’s performance. While some found that their children had
been facing difficulties in mathematics since primary level, others felt that more
effort was needed, and most probably private tuition might help. It should be noted
that the parents of boys were generally more confident when they were talking about
the performance of their sons in mathematics than the parents of the girls. In fact one
parent of a girl mentioned that the girl’s brother who is two years younger to that girl

helped her at times in her mathematics lessons.

e “In Mathematics, she is working well.”” (A10, P1, p. 305)
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e “He was quite weak in maths as compared to my two other
children. But with coaching he has improved. | would definitely
wish that he performs much better but | am satisfied with his
performance” (A10, P2, p. 306)

e “Concerning mathematics, she is ok. At times she tells me that she
has not completed the questions. She needs more practice.” (A10,
P3, p. 308)

e “In mathematics, she has been facing problems. 1 find that his
brother who is in Form Il helps her at times in mathematics.”
(A10, P4, p. 309)

e “In maths she has improved. She was a bit weak. But now she is
scoring better marks. | am giving her tuition. Also she is devoting
more time to studies at home.” (A10, P5, p. 310)

e “Since primary level she has been having problems in maths.”
(A10, P6, p. 311)

e “In maths, she is doing quite well. At certain times she is doing
well but in the other she finds problems.” (A10, P7, p. 312)

Education is free in Mauritius but there are other expenses associated with it.
Please indicate how you manage with the financial implications.

Parents were unanimous in recognising that education in Mauritius has considerable
financial implications for them. While there are no school fees to pay, they have
much to do to meet the expenses regarding books, transport and most importantly,
private tuition. They acknowledge that much effort is needed on their part to be able

to meet the expenses.

e “Alot of expenses. We have books, tuition. She obtains books as
a help but we have to wait a lot. We have to spend a whole day at
the office. In fact this year we had to wait till April to get the
books. There are some books that we have not yet obtained. We
have to make a lot of sacrifices to be able to meet all the expenses.
Itis noteasy atall. (A10, P1, p. 306)
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e “A ot of expenses. We have books, transport, private tuition. |
did not have the opportunity to study. | did only till Form IV and
that time the monthly fee was Rs35. We could not pay. That's why
| want to do everything to help my children in their studies. But we
have a lot of sacrifice to make. For instance today is Saturday (5
o'clock in the evening) and | have just reached home. We are
doing all these for our children. | had an old computer and | just
took a new one.” (A10, P2, p. 306)

e “Itis not easy at all. | have three children at the secondary level
and things are very difficult. We have books, transport and other
things. 1 used to work before but I've stopped because of my father
who is ill. | pray God that he helps me to continue supporting
them for the education as her father works at times. We are doing
everything that we can, but we hope that they value these by
working hard.” (A10, P4, p.309)

Are you able to help him/her in mathematics at home? In what ways?

The majority of the parents interviewed noted that they could not do much to help
their children in mathematics as either they had not studied much, or the mathematics
they were exposed to was very different to the mathematics their children were
doing. For instance, some thirty years back the topic “SETS” was discussed at the

upper secondary level but nowadays it forms part of the lower primary curriculum.

e “I cannot do much as | have studied till CPE only. But her sister
helps her. | had to stop school to enable my brother to continue
with his studies.” (A10, P1, p. 305)

e “Personally | cannot. The mathematics that they are doing is
different from what we did. That is why | give them private tuition.
But on and off I check their work.”” (A10, P2, p. 306)

e “No, | cannot as things have changed a lot; especially
mathematics.” (A10, P4, p. 309)

e “I have studied only till CPE. Her father also cannot do much as
he works extra time to meet the expenses. She has to manage on
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her own. She is the elder one in the neighbourhood and children
in the vicinity come to her for help.” (A10, P5, p. 310)
e “We do not find ourselves up to level to help our children. It is

difficult for us as the maths we did at our time is different from the

one our children are doing.” (A10, P7, p. 312)
Tell us about your mathematical experience at school.
Many parents did not have a pleasant experience with mathematics during their
school days. That experience may have, in a way, affected the attitude of their
children towards mathematics. It may happen that this negative experience is
conveyed to the children and consequently affects their attitude towards

mathematics.

e ““Mathematics has been a nightmare for me. When the teacher was
next to me, | could manage with the problems. But once he was
not there, | used to have problems. At our times, we did not have
private tuition, we had to manage on our own.” (A10, P3, p. 308)

e ‘At my times it was called Arithmetic. | was quite good in that
subject till Form Il. But | had a break as | went aboard for two
years. When | came back | joined school again but | had many
problems. | could not cope with studies and also because of the
financial problems. | stopped school and joined the construction
job. I however worked hard there and | got higher and higher
responsibilities. This is the reason why | want to provide my
children with all the necessary facilities for their studies. | do not

want them to experience any break.”” (A10, P2, p. 306)

There were however some parents who asserted that they did like mathematics

during their time at school.

e “I did like mathematics at school days™ (A 10, P4, p. 309)

e “At our time, maths was easy. But when | see what they study in
mathematics at the primary level, nowadays it has changed a lot.
There are so many new topics.” (A10, P5, p. 310)
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What kind of support do you offer your children in the learning of
mathematics? (for example special rooms, computer, books...)

Parents were unanimous in asserting that they ensure that the children received the
necessary support to facilitate their learning of mathematics. They acknowledged that
it costs them, but they did manage. One of the promising supports that parents
mentioned was the opportunity for their children to take private tuition. They
believed that much could be done to improve the performance of the children

through private tuition.

e ‘I am here to give them all the necessary support. They are not
asked to help in household matters or other work. They should
concentrate only in their studies. (A10, P2, p. 306)

e ““Concerning support at home, I try to give her the basic things she
needs. Our house is quite small but she has got a corner to study.
Both my daughters like to work on a small blackboard which they
have constructed themselves.”” (A10, P1, p. 305)

e ““Concerning support, we give them everything. They do not give
any help in household affairs to be able to concentrate on the
education. At our times, there was discrimination. Parents
preferred to educate their sons than their daughters. Girls were to
stay at home at the expense of the boys. (A10, P3, p. 308)

e “We talk to our children and ask them to tell us what they need.
We make it a point to buy whatever book they need or provide any
support they need for their studies. They have their own room for
personal study.” (A10, P7, p. 312)

Would the support be different if the child was a boy rather than a girl (or vice
versa)?

The parents were unanimous and adamant in asserting that the support would not
have been different if the child had been of a different sex. They were of the opinion
that all children should be treated alike, and that equal opportunities should be given

to them all. They however recognized that the scene was different during their time
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at school, where differences in opportunities and support were to be noted between

boys and girls.

e “No, all children should be treated the same way.” (A10, P1, p.
305)

e “Nonotall. Previously it used to be different for boys and girls as
parents were 'investing' on their sons.” (A10, P2, p. 306)

e “No, not at all. 1 did not study as my sister was already at school
and we wanted to give her the opportunity to continue. We were
having financial problems also.” (A 10, P5, p. 310)

e “No, both are the same. They both need the same support and
attention.” (A10, P7, p. 312)

To what extent do you yourself find mathematics useful?

Mathematics was valued to a great extent by all the parents. They found it to be very
useful in everyday life, in other fields and also for job purposes. These views
coincided with those of the students when they were interviewed. It seemed that this

positive view of the use of mathematics had been communicated at home.

e “Very useful. We need mathematics everywhere. As you can see |
am selling cakes in front of my house. | need maths everyday.”
(A10, P1, p. 305)

e “| find mathematics is a must. Be it electronic, mechanic,
accounting; in any field we need mathematics. Even in the kitchen.
| find that mathematics is the number one.” (A10, P2, p. 307)

e “Mathematics is really important. If one does well in maths,
he/she will generally do well. 1 think that in mathematics there is
logic.” (A10, P3, p. 308)

e “Mathematics is very important. For any job we need
mathematics. Even in everyday life. | have difficulties to deal with
everyday situations myself. | can see the problems. That's why I
want my children to be quite at ease with mathematics.” (A10, P4,
p- 309)
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e “Very important. One cannot get a good job without maths. For
example, in a bank, supermarket, etc. We use mathematics very
much in our everyday life, like shopping, managing our budget,
etc” (A10, P5, p. 310)

e “This is the most important subject. One should use his brains. |
myself, being a vegetable-seller, i use it everyday. | do not need a
calculator for the sums. Everything is done mentally. Also to get a
good job.” (A10, P6, p.311)

Do you feel that friends have an influence in a student’s learning of
mathematics?

Parents believed that peers had an influence in their children’s learning of
mathematics. They noted that there was much discussion between them, sometimes
by telephone, concerning problems related to mathematics. They were however
cautious of whom the friends are, and very often advised their children in the choice

of their friends.

e “Yes, it does help. They do discuss when they have problems.”
(A10, P6, p. 311)

e “We have always taught them that they should be amidst those
who are more intelligent than themselves. They can learn from
them. We believe that we should be friends with our children. We
can talk over things thus give proper advice.” (A10, P7, p. 312)

e “Yes, they do help themselves. Cooperation is very important.”
(A10, P3, p. 308)

What do you think about the practice of private tuition?

This has been a topic of much debate in the Mauritian society. Many discussions
have been made on this issue and a number of studies conducted (Goodoory, 1985;
Rajcoomar, 1985). Much importance is still attached to it, especially at the upper
primary level and upper secondary level. All parents interviewed confirmed that their

children did take private tuition, and almost all commented on its positive
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contribution to the teaching and learning process. However, they all agreed that it has

many financial implications and the parents have much to do to meet the cost.

e ““Concerning tuition, | give it to her only in those subjects where
she has problems. It does demand much financial involvement but
| try to manage. | should say that my daughters are satisfied with
what help and support I can give them. | doubt whether a boy
would have been satisfied.”” (A 10, P1, p. 305)

e “Private tuition is something that | think will be difficult to stop.
We, parents, know that the teachers at school are doing their best
but our students may have some problem. Because of that we give
our children private tuition so that they can catch up and cope in
the class. We cannot choose the teacher at school but concerning
the private coach we can choose. We'll choose the best and who
will help our children.” (A10, P2, p. 306)

e “| think that it helps. But if there was no tuition, the classroom
teacher would have been forced to perform. In the older days, only
those children who had difficulties were taking tuition. But now it
is almost a fashion. Students of Form I take tuition. | think of
those parents who have financial problems. They have much to do
to ascertain that their children can take private tuition.”” (A10, P3,
p. 308)

e “Private tuition does help. But at times | feel that it is a handicap.
The ways the teachers proceed differ. This may create confusion.
I however feel that if the children are conscious and hardworking,
there is no need for tuition. Also tuition does involve much
finance.” (A10, P4, p. 309)

e “It is tight to cope but it is important. There are certain things
that she does not understand in the class. She may ask her tuition
teacher. We have to make sure that our children get all the
opportunities and facilities to learn as we ourselves did not get the
chance. She is taking tuition only in 3 subjects as | have other

children also. | have to provide tuition to them also. | think that

164



when she goes to Form V I’ll be giving her tuition in more
subjects. It does cost a lot but we have to manage. | have never
worked before but | had to take up a job recently to help my
husband financially.”” (A10, P5, p. 310)

Summary of parents’ interviews

Parents were found to provide their full support and encouragement to the education
of their children, irrespective of their gender. This situation, as asserted by the
parents who were interviewed, was different long ago when girls were ‘sacrificed’ in
favour of their brothers for schooling. Many times this choice was made because of
financial constraints and in some cases family obligations. Parents did recognise the
importance of free education but still felt that there were considerable financial
implications on their part to educate their children. One of the main financial
obligations of parents in Mauritius was private tuition. In general, parents believed

that private tuition does enhance the mathematics achievement of their children.

Draw a Mathematician Test

To get an idea of the perception that the students have of mathematics and of a
mathematician, the Draw a Mathematician Test (Picker & Berry, 2000) was
administered to them. Selected students had been interviewed and their responses to
different attitudes related to mathematics were noted, but there may have been
instances where their inner feelings were not honestly reported. In view of capturing
these inner feelings which are not easily expressible in words, all the students
involved in the second phase of the study were asked to draw a mathematician and to
write down two reasons for needing the services of a mathematician. The drawings
made by the Mauritian students had many of the characteristics depicted in various
studies conducted abroad, such as the recent work of Sumida (2002) in China,
Indonesia, Korea, the Philippines, and Japan. The Mauritian students' drawings were
assessed using the standard basic indicators (Kahle, 1989) in DAST (relevant to a
mathematician) and some others drawn from the work of Picker and Berry (2000).

The results are shown in Table 5.8 on Page 166.
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Table 5.8: Number of Boys and Girls Who Drew Stereotypical Indicators in their Drawings

Number
Glasses 35
Facial hair 19
Symbols of research 7
(e.g. mathematical instruments)
Symbols of knowledge 22
(e.g. books)
Mathematical formulae 9
Beard 29
Bald 7
Calculator 1

It should be noted that only eight students out of the 81 students in the sample drew
female mathematicians; seven being girls and one a boy. This observation reinforced
the idea that students perceive mathematics to be a masculine activity. Furthermore,
many students (49 in all) tended to imagine their teacher when they created their

drawings. An example is illustrated in Figure 5.6.
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Figure 5.6: Mathematician as a teacher
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Very often the formulae that were represented in students' drawings were those found
on classroom blackboards, or on papers lying on the teachers' table, or were those
that students were actually working with in classroom activities. It also was
significant that the mathematical scribbling in the drawings ranged from simple
mathematics (like 1+2= 3) to meaningless writings involving mathematical symbols
and operations. It was found that 14 students drew mathematicians as queer persons.

An example of this is shown in Figure 5.7.
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Figure 5.7: A mathematician as a queer person

In many cases the writings which accompanied the drawings give an insight to what
the student thought about what mathematics is all about. A sample of the writings

follows:

- “Always angry, serious and in bad mood, hot tempered”
- ““A mathematician looks very boring™
- ““A mathematician becomes old very quickly because everywhere they go they want

to do some calculation™
- ““In my point of view the portrait a mathematician should be like this; that is by his

appearance he should look wise and clever. He should be serious. He should look
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sophisticated and have a philosophical mind so that he can think in order to
create maths formula”

- ‘Stupid fellow”

- “My brain is a computer”

- “I will become mad if | continue to learn maths”

- “Wrinkles due to mathematical stress™

- “When a mathematics teacher has no hair on his head this means that he studies
very hard to achieve something”

Importantly, no drawing by any students in the Mauritian sample depicted a student
or younger person. Picker and Berry (2000) reported that the drawings by students in
almost every country chosen for their study showed any students drawn as small and

powerless. In contrast, mathematicians were drawn as authoritarian and threatening.

When students were questioned about hiring the services of a mathematician, many
answered that they would do this because it would help them in solving problems
and force them to learn mathematics. The image of a mathematician as a personal
tutor to help with or to solve complicated problems in mathematics can be found
throughout the drawings and discussions with the students in this Mauritian study. It
was revealed in the study that for students of this age, mathematicians in real world
situations are too far removed from their imagination. The students relied on their
teacher or stereotypical images from the media to provide images of mathematicians

for the drawings produced in the study.

It was found throughout the drawing exercise that most students held a stereotyped
image of mathematicians and mathematics. The drawings showed the mathematician
as incompetent or having supernatural powers which suggested that the students had
a negative attitude towards the subject or doubted their abilities in doing
mathematics. These attitudes may be related to the invisibility of the mathematical
processes in students' learning activities. The issue here is that when mathematical
processes are not explicitly apparent for students, mathematics competence looks
more like an external power, outside the real world of the student, rather than an
ability which everyone has the potential to develop. It appeared that Mauritian

students are influenced by their teacher role models and hold a very masculine image
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of the subject. It is a worrying indictment on mathematics in the school curriculum
when students believe that learning mathematics has no benefits for them. One

student (girl) wrote in her drawing:

e “ think that mathematicians are needed to add problems to the
lives of we people. They complicate our lives with their difficult

formulae”

At the same time there were a number of positive comments such as:

e “We need the services of a mathematician as he is someone who
has a very high mental faculty and uses it to invent formulae and
theorems which are later used so as to make the students develop

their sense of reasoning”.

The drawings made by the children, small comments put in their drawings and
reasons that they put forward to justify the services of a mathematician provide an
important insight of the picture that the subject has in the mind of the student. For
instance, the drawing illustrated in Fig. 5.7 on Page 160 tends to show that this
student sees a person involved in doing mathematics as carrying out strange
activities, with extra powers (my brain is a computer) and which needs a lot of effort
and hard work (I will become mad if continue to do mathematics). It also seems that
that child is describing his/her teacher, as it is shown that the teacher is giving the
page numbers for homework. At the same time the teacher is uttering the words
“stupid fellow”. This suggests that the student who has made this drawing found
his/her teacher to be frequently using admonishing words. Many interpretations of

these kinds can be made from the drawings made by the students.

Interview of other key informants

After having given students, teachers and parents the opportunity to express
themselves on this important issue of gender and mathematics, it was considered
important to obtain the views and opinions of other key informants. In fact, amongst

the five people who were identified, three had many years of teaching experience at
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the secondary level (around 30 years) and a rich experience in teacher training at
primary and secondary levels. The fourth one was a university lecturer, and the other
one was lecturing at the tertiary level and also directly involved in national
examinations both at primary and secondary levels. Interviews were conducted
individually and their responses transcribed. A copy of each of these interviews is
available in Appendix Eleven. An analysis of their responses has been made theme-
wise (based on the questions) and proper quotes have been inserted in italics together
with a key. For instance, A12, 13, p.305 refers to Appendix Twelve, Informant three
and found on Page 305.

You have been involved in the teaching of mathematics at various levels for
years. Could you tell us about your experience as a student of mathematics and
as a lecturer?

All the stakeholders interviewed had a very enjoyable involvement with mathematics
since primary level. This was expected as they had all chosen the field of
mathematics for their professional career and thus should have had positive attitude

and performed well in the subject.

e ““I will not hesitate to say that mathematics is a very enjoyable
subject, having within it its language and mode of thought, thus
giving me an opportunity to appreciate the importance of
precision, accuracy and rigour in our life.” (A12, 12, p.313)

e “Ifound it easy to acquire the problem solving skill as the teaching
method consisted in drill exercise. The teacher explained a
chapter, and gave as homework a hundred problems. Only the last
30 problems were really intricate and could be solved by the bright
students. | adopted the attitude that each and every problem in
mathematics possess as a challenge to me. | will not rest unless I
solved it.”” (A12, 13, p.316)

At the same time, three of them did mention the difficult areas, difficulties they

encountered while proceeding with their further studies in mathematics or the

performance of students in Mauritius in general.
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“| always enjoyed mathematics and solving problems. | never used
to give up when encountering difficult problems. We used to do
group work to solve problems. My favorites in mathematics were
Pure Mathematics, Statistics and Numerical Analysis. However, |
never used to like Mechanics.” (A12, 14, p. 320)

“I will talk of my experience as a student at degree level after the
Higher School Certificate. | had not been exposed to the abstract
nature of mathematics. In my first year at university | often
wondered whether | was doing mathematics or literature. At one
point | even thought of giving up. | mention this because the gap
between A-level mathematics and degree level mathematics is too
wide. It is getting wider now.” (A12, 15, p. 322)

“When | was a student in a state school, 1 was under the
impression that the level of mathematics is very high in this
country. The same thing when | was at the university as a lecturer.
| was under the impression that we are among the best and all
other students did well in mathematics in this country. But
unfortunately as an RDO | had the hard facts, the figures in front
of me; | realized that | was not actually dealing with everybody in
this country when | was at the university. But when | had the
figures for the whole country | found that over 55% of the students
at ‘O’ level do not even earn a credit in mathematics. In fact
around 35% fail, 20% get a pass and only 45% earn a credit, that
IS, get a grade from 1 to 6. Definitely there is a big problem in the
teaching of mathematics in this country. There is a big problem.”
(A12,11, p. 309)

What do you believe is the trend in the performance of students in mathematics

in Mauritius?

There were mixed responses to this question; some noting that there has been a slight
improvement in the performance of students while others believe that there has been
a decline. However, the level of achievement was commented on. Nearly all
stakeholders agreed that understanding of mathematical concepts on the part of

students is still a concern in Mauritius. Several issues mentioned earlier related to
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this: the syllabus, efforts of students, and teaching methods adopted in mathematics

classrooms.

e “I will say that at O level the percentage of students who have
been successful in mathematics has been practically a constant;
those getting a credit ranging from 43% to 45% and those passing
from 60% to 65%. One of the reasons for this is that the syllabus
has not changed for a long time. The teachers have come to know
how to teach the syllabus, | suppose; very well in the sense that,
though they mostly adopt the algorithmic approach, they are quite
conversant with the syllabus.” (A12, 11, p. 310)

o ““I will not hesitate to say that when it comes to percentage passes
they are doing quite well. But to get a very good result does not
necessarily mean that they know the subject thoroughly. This trend
is still there. Teachers are more concerned with getting good
results but not necessarily having a deep understanding of the
concepts.” (A12, 12, p. 314)

e “The trend in the performance of students in mathematics in
Mauritius is following a downward path... Students have
developed an attitude to always opt for the easy path.
Mathematics is not easy for those who are not working regularly
and not doing sufficiently. The nature of mathematics is such that it
presents itself as a chain, and if it happened that you have missed
one concept, then it is difficult to understand. Mathematics is one
of the subjects that use extensively the known part to develop
hierarchically. (A12, 13, p. 317)

e ‘I can say that the HSC results for the intake of Year 1 at the
University have decreased. Students 5 years back seemed to do
much better than those of today. Nowadays, students aim at solving
problems mechanically with not much of reasoning” (A12, 14, p.
320)

e “At Higher school level the performance is better because the

syllabus has been watered down. | would tend to believe that it
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has also improved at SC level. This does not mean however that
students are better in mathematics now than in the past.” (A12, 15,
p. 322)

What do you think are the difficulties that our students encounter while
learning mathematics at the secondary level?

One point mentioned very often was the algorithmic way of proceeding to deal with
mathematics and the absence of conceptual understanding. The lack of opportunities
for students to be involved in the thinking process has also been commented upon.
Another problem that was encountered by students was language: they had
difficulties in solving word problems and also with the language of mathematics

itself.

e “The very first thing is that our students have been greatly
influenced by the algorithmic approach they have been exposed to
and, therefore, when mathematics is not presented in the
algorithmic way, they have a lot of problems in appreciating it ...
Second is about mathematical language; students have a lot of
difficulties in appreciating the language of mathematics. (A12, 11,
p.311)

e ““The students have not developed the habit of reading, of looking
for things on their own. They have been trained in that way, to wait
for the teacher to explain everything...Also, they have problems
with the language and also with the symbolic nature of
mathematics. They cannot use the symbols and notations in the
appropriate manner. Also, their logical argument is quite poor
because they have not been preparing themselves for this™. (A12,
12, p. 314)

e “Students do not understand the real notion of the topic; they have
a procedural way of looking at the subject. Also, English language
not being our mother tongue creates some problems, specially in

the low performing schools. (A12, 14, p. 320)
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e “The difficulties are understanding the basic concepts. The
common mistakes are application of linearity to all situations such
as In(x+y) = Inx + Iny, In(x-y) = Inx - Iny etc. Also they have
difficulties in understanding topics like transformation geometry.”
(A12, 15, p. 322)

Is there anything particular to boys or girls?

Almost all the stakeholders (including the woman lecturer) mentioned in some way
or the other that boys have a slight edge on girls as far as involvement in
mathematics is concerned. Some commented on the quality of work done by boys;
the extra effort girls needed to put in to achieve in mathematics, and the gender bias

in our textbooks.

e “We can say that at primary level, girls tend to do than boys. But
this trend does not continue at secondary level, unfortunately,
where boys and girls do equally well. However, the quality of work
is on the boys’ side; that is boys provide more quality work. What |
mean by that is that when it comes to the difficult parts, the boys
actually do better. Though they do not excel in all domains, they
certainly do really well in certain domains. (A12, I1, p. 311)

e “From my experience, | find that girls are more meticulous, more
careful, more serious as far as mathematics is concerned. The boys
take it more lightly. Also, girls are more concerned about their
future.” (A12, 12, p.314)

e “The textbooks very often are gender-biased. Most of the
examples are for boys. It is worth mentioning that mathematics
textbooks are mostly written by men, so we would expect more
examples from boys. If we consider the Mauritian case we have
more male math teacher than female (MIE all male lecturers in
mathematics department) so the explanation tend to be more for
male students™ (A12, 13, p.318)
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o “I feel that boys get more problems in language understanding as
compared to girls. Also, girls study longer hours to achieve lesser
than boys.” (A12, 14, p. 320)

e “If latest researches are to be believed the answer is yes.
According to the latest researches, brain structure of girls makes
them do language better than mathematics whereas that of boys
makes them do mathematics better than g. It is surprising that at
primary level results indicate the contrary whereas at secondary
level results favour the results of the researches. However there
are cases where girls do extremely well in mathematics.” (A12, 15,
p. 322)

What can you say about the mathematical problem-solving skills of boys and
girls?

All the stakeholders were of the opinion that boys were better than girls as far as
mathematical problem solving skills were concerned. It was also noted that boys
were more adventurous — more prepared than girls to try out different methods other
than those taught in the classroom, while girls tended to restrict themselves just to

those methods dealt with in the classroom.

e “As | have just said, when it comes to difficult situations, boys do
better.” (A12, 11, p.311)

e “‘Boys are better situated than the girls, because they have all the
prerequisites for problem-solving approach. Girls want more
things that are ready made.” (A12, 12, p. 315)

e “Boys are more to the point while girls tend to be more
descriptive. | can also say that the aptitudes of boys to solve
problems are better than for girls. While solving problems, boys
tend to try methods other than those taught in class and they come
out with good results.” (A12, 14, p. 320)

e “Ithink if 1Q’s are compared girls do as well as boys. If results of
researches mentioned in above are correct then boys should be

better than girls at problem solving”. (A12, 15, p. 323)
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Do you feel that peers have a great influence on a student learning
mathematics?

All the stakeholders were unanimous in their view of the positive contribution of
peers in a student’s learning of mathematics. While some shared their own
experiences at school, others noted the ease at which students can communicate with

each other.

o “Definitely, my own experience at the secondary level; | was in a
group where practically everything liked mathematics. 1 remember
all of those friends did well in mathematics. In fact there were
some friends in that group who were having some difficulties in
mathematics. However, being with those who were doing well and
with this support, they were motivated to work and ultimately all of
us did well in the HSC examinations.” (A12, 11, p. 312)

e “I do agree, | believe that they are more at ease to converse, to
expose their difficulties with their friends. With the teacher they
may feel embarrassed but not in their peer group.” (A12, 12,
p.315)

e “Yes | believe that peers have a great influence in a student
learning of mathematics.  Group work, collaborative work
accelerates the process of learning”. (A12, I3, p. 318)

e “I will say yes. We note that that good students tend to cluster
together.” (A12, 14, p.321)

e “Yes. Students who are very good may help weaker students. This
is why group work can be very helpful. However when classes are

very large it is difficult to do group work.” (A12, 15, p. 323)

What about the contribution of parents?

Here also, the positive contribution of parents in the teaching and learning of
mathematics was noted by all the key informants. While one was talking about his
own research conducted at the primary level in Mauritius, others were talking about
the support parents can provide at home helping in mathematics itself. Problems that

parents encounter in helping in the education of their children were also noted.
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e “Our own research at primary level shows that the contribution of
parents is great. There are parents who invest in teaching aids and
this definitely helps in the learning of mathematics. There is also
the level of education of parents, trying to help the students in
understanding a concept or a problem. This definitely helps the
child. Showing an interest in the education of the child itself plays
an important role.” (A12, I1, p. 312)

e “| have a feeling that parents, in general, do not give enough time
to their sons or daughters, may be for various reasons. They think
everything depends on the teacher; the teacher is the sole
responsible for the education of their children or may be the
parents do not have enough time from their own responsibilities
associated to their work. Third, because they feel they are not at
ease in the modern education mode and thus do not give enough
time to their children.” (A12, 12, p. 315)

e “Parents’ contribution can be considered generally as positive.
They will have to provide the necessary support, moral and
physical.” (A12, 13, p. 319)

e “Home upbringing matters a lot in the study of a student. Yes,
parents do have an important role in the education of their
children. The monitoring of student’s performance does have an
effect. If parents are too strict, it has a negative impact on the
child. (A12, 14, p. 321)

e “Parents can only help if they themselves are good in mathematics.
This is true for only a few of them. Syllabuses undergo changes
and very few parents can make a worthwhile contribution. (A12,
15, p. 323)

What can be done to enhance the teaching and learning of mathematics at the
secondary level?
Almost all the suggestions were related to the teaching methods to be used in the

mathematics classroom. The involvement of students in learning through activities to
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enable development of conceptual understanding was recommended, together with

group work.

e “I believe that this algorithmic approach of teaching mathematics
has been there for 30 years, we cannot expect things to change in
one or two years. It will take a long period. To start with we’ve got
to work together with the teachers. Show to them how the teaching
could be done in a different way, apart from the algorithmic way,
so that we can help all the children, even the bright ones, to learn
mathematics. | think that this is the first thing to do; to help the
teachers change the way they teach mathematics...” (A12, 11, p.
312)

e “Teaching in context, more trained teachers. Student-teacher
ratio 15:1. Differentiation in learning, math club at school, with
many mathematical activities. Make mathematics more
interesting.” (A12, 13, p. 319)

e “Initiate group working. Also, instead of tests, introduce project
work as assignment. Also, teaching should be more learner -
centered.” (A12, 14, p. 321)

e ““Teachers should stop teaching only to pass examinations. News
from classrooms indicate that very little creative teaching goes on.
The only objective seems to be able to do certain tasks dictated by
the syllabus. On the other hand students are to share the blame for
this situation for they only wish to learn what is in the syllabus.
Projects should be included in the syllabus to encourage creativity.
For this to happen, pressure must be exerted on the examination
board.” (A12, 15, p. 323)

Do you feel that gender equity in mathematics education has been achieved in
Mauritius? If no, what do you think can be done to achieve it?
The stakeholders agreed that gender equity had been reached to some extent in

Mauritius as far as mathematics education was concerned. However, it should be
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noted that reference has been made mostly to equality of opportunities, while gender

equity goes much beyond that, to equality of outcomes (Fennema, 2000).

e “I feel that it has been achieved as there is equality of
opportunities for the students to study.” (A12, 14, p. 321)

e “In learning mathematics we find no difference in the nature of
boys and girls — as the mind only is in play. The environment in
which they develop is somewhat different. So in the teaching of
mathematics this difference should be catered for...” (A12, 13, p.
319)

e “I tend to believe that gender equity has been reached when you
look at the number of boys and girls at the HSC and BSc levels. It
may not have reached an equal status but it has taken the
tendency.” (A12, 12, p.316)

e “In terms of teaching I’ll say yes. There is no distinction between
the teachers who teach boys and those who teach girls.”” (A12, I1,
p. 313)

Summary of key informants’ interviews

The key informants who had many years of teaching experience both at secondary
tertiary levels believed that the performance of students in mathematics was really a
cause of concern. The method of teaching employed in the mathematics classrooms
was mentioned to be playing an important role in this situation. Students were not
given enough opportunities to develop critical thinking and to develop strategies to
deal with novel situations. They had the tendency to develop procedural ways to
tackle stereotyped questions without having a proper understanding of the underlying
mathematical concepts. Language also was mentioned to be acting as a difficulty
while solving word problems. All the key informants were of the opinion that boys
have a slight edge on girls as far as involvement in mathematics is concerned. One of
the most important ways to remedy the situation concerning the poor performance in
mathematics was suggested to be bringing innovative changes in the method of
teaching mathematics in the classrooms. Innovative ways where students are

motivated and will be encouraged to be involved in critical thinking were proposed.
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Answering the Research Questions 1-3

In this section the research questions posed in the beginning of the study will be
answered based of the findings obtained from the two phases of the study (Chapters
4 and 5). For the first phase a survey method was used and involved 17 schools
across the island in order to obtain a general idea of the performance of boys and
girls across Mauritius. Data were collected mainly from two questionnaires: one
specially designed for the study and the other one a modified version of the Fennema
Sherman Mathematics Attitude Scale. Four secondary schools were selected (one
single boys’, one single girls’ and two coeducational schools) for the second phase of
the study. In this phase, data were collected though classroom observations,
interviews with students, teachers, parents, rectors and other stakeholders in the
educational sector. The two questionnaires used in the first phase also were
administered to the different sample of students in the second phase. The students
were also asked to fill in the Questionnaire on Teacher Interaction with a view to
obtain their perceptions of the type of qualities their teachers possessed and their
opinions on the type of teacher interaction present in their class. The three research

questions are answered on data obtained in these two phases.

Research Question One: What are the factors that contribute to the

mathematical achievement of Mauritian students at the secondary school level?

The main factors that contribute to the mathematical achievement of Mauritian
students at the secondary level were found to be attitudes towards mathematics,
students’ mathematical background, the teaching method and influence of parents

and peers.

Attitudes

In the first phase of the study a correlation coefficient of 0.336 was found between
attitude towards mathematics and the total score in the mathematical test. Though
rather low, this correlation suggests that there is some relationship between attitude
towards mathematics and test achievement This does not mean that the better the
performance in the test, the attitude towards mathematics should have been positive;

however, from the interviews, it was found that students expressed their views that
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performance in mathematics can be improved through hard work, practice and effort.
Also, the more a student likes a subject and has a positive attitude towards it, the
more time he/she will devote to the subject and devote greater effort to it. It follows

that, subsequently, this will allow the student to perform better in a test.

Students’ mathematics background

Evidence from the survey and the interviews conducted show that another factor
which impacts on the mathematical achievement of students is their own
mathematical background. Mathematics is a subject which is hierarchical and
sequential, and a mathematical concept has many preconcepts which normally are
covered in lower classes. If a child has not properly mastered the mathematical
concepts in lower classes, he/she may face difficulties to understand related topics in
subsequent classes unless he/she made the necessary effort to fill the gap. In
Mauritius, there is no proper syllabus with the objectives laid down for Form I, II and
III. Those objectives that are covered in the topics are normally dealt with in the
classes. Each school may have its own scheme of work for the year which is then
broken down into three terms. It may happen that a topic which is found in the
textbook is not covered at a particular level and this gap will remain until the student
reaches From IV or Form V. As already mentioned, when a student has missed a
topic or has not mastered a topic he/she may face difficulties in other related topics.
For instance if a child has difficulties in computing -1 + 5 or - 4 + - 3, that student
will have problems dealing with simplifications of say -x + 5X or - 4y + (- 3y) in

algebra.

Teachers and Teaching method

Teachers play a fundamental role in the liking/disliking of mathematics and
achievement in the subject. This study has revealed the importance of this key
partner in the education field. Many students who were interviewed attributed their
good performance in mathematics to their teachers. These teachers acted as role
models and played an important role in encouraging and motivating students towards
mathematics learning. On the other hand, there were students who attributed their
failure in mathematics to their teacher. They asserted that they were discouraged in

mathematics by the attitude of their teacher or the comments he/she made.
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It was also found that, in general, the method of teaching adopted for mathematics at
the secondary level in Mauritius is teacher-centered. The system of education in
Mauritius is highly examination oriented and consequently affects the way
mathematics is taught at the secondary level. The emphasis is on the completion of
the syllabus and working out as many past examination papers as possible for the
School Certificate and Higher School Certificate examinations. This is to the
detriment of conceptual understanding on the part of students. They are rushed
through the different concepts, and algorithmic approaches to solving problems are
emphasized. This situation in mathematics and science education reflects that of
most parts of Africa (Kogolla, Kisaka, & Waititu, 2004). Different initiatives are
being taken in the African region to remedy the situation, such as the organization of

in-service training sessions, collaborative research and regional conferences.

Teacher Training

One of the prominent problems related to teaching in Mauritius is that, at secondary
level, there is practically no pre-service teacher training. People who complete their
education can apply for the job of a teacher and start teaching in schools straight
away. It is while being in their job that they join the Mauritius Institute of Education
to undergo professional development involving pedagogical issues. The main
criterion used for selection for the course is the number of years of teaching
experience and seniority in the school the teacher is working. There are cases in
which teachers have come to follow courses at the MIE after having spent some
twenty years in a secondary school. Teachers tend to learn from their colleagues and
develop strategies related to the teaching and leaning process. At times they develop
some habits which become quite difficult to change. The need for pre-service
training (which is compulsory at the primary level in Mauritius) at the secondary
level is strongly felt and indeed some measures have been taken in that direction. A
new course, the Post Graduate Certificate in Education, which existed only for
practicing teachers, has been available for fresh graduates on a one year full time
basis since 2002. The importance and relevance for such a course is yet to be

established as the enrolments in this course were far from satisfactory until recently.
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Parents

Parents do play a very important role in the education of their children. The students
do realize this and have acknowledged it to a great extent in the interviews.
Education is not just confined to the four walls of the school but takes place much
beyond them. Parents have been playing an important role in the informal education
of their children prior to their schooling, at the primary level and also at the
secondary level. Some children claimed that the mathematics curriculum has
changed so much that their parents cannot do the mathematical problems and thus
cannot help them much. Parental help does not mean doing the mathematical
problems for the children; it means providing the necessary moral, financial, social,

psychological support.

Peers

The influence of peers was found, through the different interviews conducted, to be a
factor affecting achievement of students in mathematics. The students of Form IV are
adolescents and consequently peer influence is present. At times it may happen that a
student has understood the explanation better from his/her friend than from the
teacher. This helping attitude has been found to be amongst our secondary students.
The quest amongst students to share and help does enhance the teaching and learning
of mathematics. It was also found that peer influence can act in some other ways
also, more among the boys — for instance, the competitive environment in the
classroom. The good performance of a student in mathematics can motivate others to

work harder and consequently improve other students’ performance in mathematics.

Research Question Two: What types of difficulties do Mauritian boys and girls

encounter while learning mathematics at the secondary level?

The previous research question was devoted to the factors that affect the learning of
mathematics. The objective of this research question was to find out the difficulties
the students in Mauritius encounter while studying mathematics at secondary level. It
has been noted that their performance in mathematics (in terms of quality) is far from
satisfactory at the School Certificate level. The importance mathematics plays in the
education field, further education and the employment market in Mauritius has

already been discussed in previous chapters, and the fact that a significant percentage

183



of the Mauritian boys and girls do not reach the required standard in mathematics
poses a problem for further education and job opportunities in many fields. Hence
there is a need to find out what difficulties they face while studying mathematics in

an attempt to remedy the situation and achieve gender equity at all levels.

Conceptual understanding

One of the foremost difficulties of many of our students is the lack of conceptual
understanding of the concepts involved in mathematics. This could be noted through
the survey which was carried out in the Phase One of the study. Further evidence was
obtained through the interviews of teachers and the key-informants. Students tend to
learn the concepts superficially to enable them to tackle the problems set on that
topic. This type of teaching and learning has been going on since the primary level,
and students have been used to working out past examinations papers since the age
of 9 or 10 to prepare themselves for the end of primary examination. Students tend to
proceed in the same way even at the secondary level, not giving themselves enough
time to stop and think and make connections to previously learnt concepts. The
procedural way of learning mathematics is preferred — where the students possess
the necessary tools to tackle problems at the expense of proper understanding of the
underlying concept. This tends to make the foundation of the mathematical
knowledge weak, which further affects the building of other concepts on the original
ones. This also affects them when they have to deal with problems related to real life

situations, or problems involving logical thinking.

Language

Another area of difficulty relates to word problems. When the mathematics
questionnaires used in Phase One of the study were analysed, it was noted that many
students were encountering difficulties in solving word problems. Language seems to
be a major problem while students are working with questions. This was also
mentioned by students, teachers and key-informants in their interviews. The
language problem seems to be more prominent among low-achieving students.
English is not their first language and most of our students are exposed to at least
three languages from the primary level (English, French and one oriental language)
together with the one spoken by every Mauritian, the Creole. Some students do

experience difficulties in analyzing a word problem, understanding what they have
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been given and what is to be found. It has been found that if the question is translated
in Creole the students can proceed. Some examples in the mathematics curriculum
where students tend to face problems are Applications of Quadratic Equations,

Probability, Three Dimensional Geometry and Locus.

Research Question Three: Why do these difficulties occur?

Teaching methods

After having identified what difficulties students tend to face while studying
mathematics, it was imperative to find out why these difficulties occur. One of the
most important factors responsible for these problems appears to be the teaching
methods used in our classrooms. From the classrooms observation carried out in this
study and the interviews conducted with students, teachers and the other key
informants, it was found that the method of instruction mostly used in classrooms is
very much teacher-centered, with the teacher doing practically everything and the
students very passive at the other end. A very algorithmic way of proceeding with
mathematics is favoured, where the topic is introduced, a few examples carried by
the teacher on the board, and problems set for students to try both as classwork and
homework. The situation reflects that described by Welsh (1978) (cited in Romberg
& Carpenter, 1986): Questions are being used in the classrooms, not to initiate
discussions but just to check whether the students are ‘understanding’. There is little

student involvement or activities carried out.

Examination oriented system

The system of education in Mauritius is too examination oriented, and it is generally
considered that the earlier one can start tackling past examination papers at the upper
secondary level, the ‘better’ it will be for the student to gain practice in answering
the questions. There are cases of some schools in Mauritius where there is no
prescribed book for mathematics at the Form IV level — School Certificate past

examination papers are used.

The better result one can get at the SC level implies a better school for admission to
the Higher School Certificate, and this consequently increases the chance to obtain

satisfactory result and obtain a scholarship for further studies. This fierce
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competition used to be in evidence with 10-11 year olds at the time of the end of
primary level examination. Since 2002 the government has changed the admission to
secondary schools to a regional basis, thus reducing to a great extent that cut-throat

national competition at that young age.

In Mauritius the practice of private tuition is very significant. Many reasons have
been brought forward, through the different interviews, to explain this situation

including syllabus coverage, size of classes, or at times the students themselves.

Students’ involvement

Students lack proper understanding of mathematical concepts and thus encounter
difficulties to apply these to novel situations. Through the classroom observations
and the interviews of teachers and key informants conducted, it was found that
students are not actively involved in their learning of mathematics and in activities
which involve critical and logical thinking. They are content with algorithms and
skills to solve problems, and more emphasis is laid on product rather than process.
The ‘banking concept’ of education is favoured; they ‘bank’ the necessary skills to
solve problems to be ‘cashed out’ at the time of the examinations and not much is

left over for transfer.

Students’ lack of interest in mathematics and education in general was also
mentioned as one factor responsible for their difficulties in mathematics. Not much
effort and self-study are put in cognitive activities that might help them to develop
conceptual understanding in mathematics. They rely too much on the teacher
(classroom or private tuition one) and consequently do not put in the desired effort. It
should be mentioned that ready-made solutions of past examination papers are
available in the market and these may lull students into not trying hard enough to

solve a mathematical problems.

Learning environment

The learning environment of the mathematics classrooms also influences the learning
of mathematics. Many classrooms in the secondary schools in Mauritius are
traditional with desks, chairs, blackboard but no extra facilities (except for a graph
board in some cases) exist which may help in the teaching and learning of

mathematics.
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The opportunity for students to use ICT in the mathematics classroom is minimal,
while at the same time software exist which could help to assist in the teaching and
learning of mathematics and help students to visualize things that otherwise was
difficult to see. ICT enables students to make conjectures about certain phenomena in
mathematics, experiment with the software and then verify their hypotheses. This
would give another dimension to the teaching and learning of mathematics which
normally cannot be achieved with the traditional chalk-and-talk method. The lack of
opportunities of using these facilities does influence the way mathematics is being

taught and learnt.

Summary of chapter

This chapter has dealt with data obtained from the second part of the study. After a
brief quantitative analysis of the responses to the mathematics and attitude
questionnaires, the data from the QTI were analysed, and this was followed by
further analyses of interviews of students, teachers, parents and key informants.
Their responses were examined and discussed, with a brief summary provided at the
end of each interview. The drawings made by students related to Draw a
Mathematician Test were answered and the chapter ended with the first three
research questions being answered. The main factors that contribute to the
mathematical achievement of Mauritian students at the secondary level were found to
be attitudes towards mathematics, students’ mathematical background, the teaching
method and influence of parents and peers. Regarding the difficulties encountered by
students while they are learning mathematics, lack of conceptual understanding and
the language problem were identified. The reasons for these difficulties were
analysed while answering Research Question Three and were found to be the
teaching method mostly used in the classroom, the examination oriented system of
education, lack of active involvement of students in their own learning and the

learning environment.
The next chapter discusses the third phase of the study which was devoted to the

implementation and evaluation of a teaching and learning package. The fourth

research question is answered in this chapter also.
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CHAPTER SIX

The Implementation Phase

This chapter describes in detail the third phase of the study, namely the
implementation phase. After having analysed the problems boys and girls encounter
in general in mathematics at the secondary level and conducted a more in-depth
study in four selected schools in the first phase of the study, the different
stakeholders involved were interviewed for the second phase. The point of view of
these stakeholders provided more information on the reasons for Mauritian students
encountering difficulties in mathematics. Different factors were identified and
strategies were formulated to help in enhancing the teaching and learning of
mathematics at the secondary level in Mauritius. With a view to testing the
efficiency of these recommendations, a number of the strategies were tested in three
selected schools (one single boys’, one single girls’ and one co-educational) in the

third phase of the study to trial the preparation of a teaching and learning package.

In this chapter the strategies adopted for the implementation phase are described
together with the description of how the implementation of the package was carried
out. Two lessons are then described in detail. The results of the pre-test and post-test
are also analysed together with the results obtained from the What Is Happening In
this Class? (WIHIC) questionnaire. Students were also asked to write a small
anonymous report on their frank opinion of the strategies that were used over the
three months duration of the study, and of their efficiency on the teaching and
learning of mathematics. The chapter concludes with an answer to the fourth research

question.

Through the interviews of students, it was found that teachers have a great influence
on their attitudes towards mathematics and their achievement in the subject. It was
also found that the teaching of mathematics at the secondary level in Mauritius was
teacher-centered, examinations-based, and that students were passive in the
classrooms. More emphasis was laid on procedural understanding of mathematics,
and it was found that students were experiencing difficulties when the context of

problems was unfamiliar. The same situation exists in many parts of Africa
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concerning mathematics and science (Afrassa, 2002; Githua & Mwangi, 2003). In a
training programme organized in Kenya in November-December 2004, fifteen
countries across Aftrica discussed the problems related to the teaching and learning of
mathematics and science and the urgent need to bring about innovative changes in
the method of teaching was underlined. The dry, traditional way of imparting
knowledge to students was found to be ineffective in developing critical thinking and

problem solving skills in students (Kogolla, Kisaka, & Waititu, 2004).

The strategies that were used in this phase of the current study to help students in
their learning of mathematics were: the use of cooperative learning, the involvement
of students in their own learning, and the use of activity-based teaching. The lessons
that were developed which catered for these strategies were based on a philosophy
developed in the Strengthening of Mathematics and Science in Secondary Education
project (SMASSE) with the collaboration of the Japan International Cooperation
Agency (JICA). The philosophy is explained later in this chapter.

A brief report on cooperative learning and research related to its use together with a

description of the approach used for developing the lesson plans are provided below.

Cooperative learning in mathematics
As noted by Johnson & Johnson (1990, p. 104) the method used in the classroom for

the teaching of mathematics plays an important role on the efficiency of the lesson:

Having students work cooperatively, competitively or individualistically
has important implications for the success of math instruction. In a
cooperative learning situation, students’ goal achievements are positively
correlated; students perceive that they can reach their learning goals if and

only if the other students in the learning group also reach their goals.

Much research has been conducted related to the use of cooperative learning in
mathematics (Davidson, 1996, 1990; Khalid, 2004; Olson, 2002; Peterson, 1988;
Posamentier & Stepelman, 2002). The efficiency of cooperative learning in

enhancing teaching and learning of mathematics was commented upon by Davidson

(1996).
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Small-group cooperative learning can be used to foster effective mathematical
communication, problem-solving, logical reasoning, and the making of

mathematical connections... Davidson (1996, p.52).

Furthermore the positive effects cooperative learning have on academic achievement,
self-confidence of the learner and use of social skills have been noted by Davidson

(1996).

Just by placing students in groups and asking them to work together does not in itself
ensure cooperative learning amongst them. The teacher plays an important role in
the successful development and sustainability of group dynamics. In the sessions
where cooperative learning was used, I ascertained that the students within each
group realized that they were part of a team and they all had a common goal. They
were made to realize that their success depended on the input of each student in that
group and there was a need for positive interdependence. They were encouraged to
listen to other’s ideas, discuss, offer and accept constructive comments and develop
positive social skills. My role in monitoring and intervening also was important.
While I was moving from group to group giving assistance and encouragement, |
refrained from providing ready-made solutions to any call from a student. In fact, by
asking appropriate questions, the group was encouraged to rethink on the
strategy/method they were using and consider alternative ways of proceeding. In this
way students were encouraged to engage in metacognitive reflections related to the
strategies that were used for solving a particular problem. I also ascertained that each
student in a group was participating fully in the discussions and that there was no
dominance by or of any student in a group. The findings of each group were
displayed on the board on a Bristol paper, and I ascertained that there was agreement

and rotation concerning the student to present the work in front of the class.

ASEI movement & PDSI approach

In its main aim of enhancing the teaching and learning of mathematics and science,
the ASEI (Activity, Student, Experiment, and Improvise) Movement initiated the
Strengthening of Mathematics and Science in Secondary Education project

(SMASSE, Kenya) with the following underlying principles:
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(a) Knowledge-based teaching to be replaced by activity-based teaching,

(b) Student-centered learning to prevail over teacher-centered teaching,

(c) Experiment and research based approaches to replace the traditional lecture
approach,

(d) Improvisation in experiments to eliminate the necessity to resort to large scale

“recipe” type experiments.

This approach was mentioned in a UNESCO document entitled Connect in 2003.

The meaning of each letter in the acronym ASEI is explained below.

Activity focused teaching/learning
One of the main pillars of activity-based teaching is that active learner involvement
in the teaching/learning process enhances understanding and promotes retention. We
have the famous proverb:

I hear, and | forget;

| see, and | remember;

| do, and | understand.

Teachers need to shift from practices where the learner is a passive recipient of
knowledge to where they participate in generating the knowledge and appropriate
skills and attitudes. Appropriate activities should be identified in line with the lesson
objectives and which help in enhancing the teaching and learning process (and not
activity for activities’ sake). Proper bridging from the activities to the underlying

concept needs to be ascertained.

Student-centered teaching/learning

This aspect of the ASEI calls for a shift of classroom focus from the teacher as the
main actor to the learner. The learners should be actively involved in the
teaching/learning process and appropriate opportunities should be provided to them
to express opinions and explain ideas based on their prior experiences and verify
these through suitably designed teaching/learning activities. Teachers should act
more as a facilitator, assisting learners in the construction of their knowledge. More

emphasis is put in a process where students are involved in learning activities. In so
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doing, students will be able to construct cognitive skills which are applicable in

obtaining other required skills and knowledge.

Experiments
The emphasis here is a shift from recipe type experiments to investigative types that
allows learners to make predictions/hypothesis, verify them practically and where

possible design their own experiments.

Improvisation

This aspect of the ASEI calls for the innovativeness and creativity of the teacher. It
involves thinking of other ways of proceeding and/or utilizing locally available
materials in the immediate environment of the students to raise interest and curiosity.
Mathematics has been described many times as being dry and dull and very far from
the real life situations. The teacher should think of ways and means of reaching the

learners and making the learning relevant and enjoyable.

For the principles of ASEI to be put into effective use, the PDSI (Plan, Do, See,
Improve) approach should be used. This approach basically calls for:

Plan - Proper planning of the lesson based on the ASEI principles is important.
While designing the lessons for the implementation phase, the learners’ background,
needs, interests, misconceptions and prior knowledge related to the lesson content
were taken into consideration. Instructional activities were then identified to help
learners to empower their existing knowledge by relating the new knowledge to
existing concepts and forming appropriate connections. This knowledge was meant
to be used for transfer purposes also — that is, retain the learning and apply it in other

contexts and real life situations.

Do - This aspect is basically concerned with lesson delivery; the instructional
process based on the plan. An appropriate lesson introduction was designed for each
lesson to the students’ interest. The introduction activity allowed relating to the
learners’ previous experience and provided an orientation to the lesson objectives. It

also helped me to quickly establish what the students already knew about the lesson
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content, identify and deal with any misconceptions on the part of the student to
ascertain the links to be formed amongst the existing and new concepts. The link of
the lesson content to real life experience at this stage helped in arousing and
maintaining the interest of students during the lesson. They were then encouraged to
work on the identified activities in groups, which were sufficiently varied and
interesting to motivate the learner’s engagement and to facilitate meaningful learning
experiences. These activities were meant to facilitate growth of process skills such as
observing, measuring, identifying variables and planning experiments. As described
earlier, I dealt with students’ questions, misconceptions and reinforced learning at
each step to develop critical thinking. By asking probing questions, I also helped in
deriving proper meaning out of the lesson activities for students and ensured proper

bridging between the activity and the underlying concept.

See - This aspect deals mainly with the evaluation both as the presentation
progresses and at the end using various techniques and feedback from students.
Evaluation was an integral part of each of the lessons and this was carried out to
ascertain that the objectives of the lesson were met and meaningful learning was
taking place. In case of difficulties, proper intervention was made to assist the
student or group in their task. Assessment opportunities to monitor student progress

during and after lesson were provided.

Improve - On the basis of feedback obtained in the See component of this approach,
appropriate actions were brought in during the development of the lesson and/or in
subsequent lessons. After each lesson, I reflected on the information obtained and

brought about changes to further enhance the teaching and learning process.

The sample

Three schools (one single boys’, one single girls’ and one coeducational) were
selected for this phase of the study in such a way that they all were comparable in
terms of percentage pass at the School Certificate level and the reputation they had in
the educational field. Letters explaining the objectives of the research and the
purpose of this intervention programme were sent to each rector of the schools

selected and an appointment made. During the meeting with the rector, further details
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related to the project were provided, and once the approval of the rector was
obtained, the Heads of the mathematics departments in the school were contacted.
The objectives of the research were explained to them by the rectors and each one
was asked to choose a Form IV class. A meeting with the classroom teacher was held
to explain the purpose of this study and the same explanation was given to the

students in each of the classes.

A preview of the lessons

After having explained the objectives of the study to the students, a pre-test was
administered to the students in each class to gain an insight of the extent to which the
students in the sample had an understanding of the concepts dealt with in the lower
secondary classes. The pre-test consisted of eleven questions based on the
fundamental concepts which are prerequisites for further development of
mathematical concepts dealt with at Form IV and V levels. A copy of the pre-test is
found in Appendix Fourteen. The scripts for each of the schools were then corrected
by me. After the administration of the pre-test, an intervention programme for a
period of three months was commenced where the topics Quadratic Equations,
Applications of Quadratic Equations and Angle properties of Circles were taught in
each of the classes. The strategies that were used in the classes were: student-centred
teaching, use of relevant activities, and cooperative learning. The plans that were
devised for these lessons were based on the ASEI- PDSI principle. As I consider it
important for the reader to gain an impression of the nine different lessons (repeated
two more times in the other two schools) that I taught during the intervention period
and the type of work the students were engaged in during the lessons, a running
commentary on the conduct of two separate lessons is presented here in detail. The
first one deals with factorization of quadratic expressions where the coefficient of x°
is one, and the second deals with angle property in a cyclic quadrilateral. The
activities that were designed to involve students’ participation through group work
are also discussed. Lesson plans for the other sessions conducted in the classes are

given in Appendix Fifteen.

Lesson One (Factorisation of quadratic expressions)

The instructional objectives of the lesson were to enable students to:
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(1) recognise a quadratic expression

(2) factorise a quadratic expression when the coefficient of x* =1

with the knowledge of linear expressions and multiplication of two linear

expressions needed as prerequisites.

As a starter, I asked students to give me an example of an expression. Students
responses were written on the board followed by discussions.

Students were made to realise the importance of a variable.

Students were then encouraged to consider the power to which the variable in each

expression is raised. The concept of degree was then introduced.

The following expressions were then written on the board:

x> +3x+2 2m’—m+ 1
4> —x+1 4 —-n-3n°
y-y+15

Through discussions, students were made to understand that the degree of each one
was two; and the term quadratic expression was introduced.

The general form of a quadratic expression was stated as ax” + bx + ¢ where a # 0.
(Through examples students were convinced of the importance of the condition
a#0).

Students were then asked to give more examples to quadratic expressions.

Student activity 1: Students, grouped in batches of five or six, were asked to expand

(x +3) (x + 4) [These have been covered in lower classes].
I walked around to ensure that the answer x* + 7x + 12 was obtained in each group.
In case of any difficulty within a group, I provided assistance by discussing with the

students.

I then stated that the objective of the present lesson was the reverse operation of the

expansion process, called factorization.
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Discussion with students what it meant to factorise the expression x” + 5x + 6 was

then initiated.

Student Activity 2: Each group of students were provided with the following cut-
outs from Bristol paper, the first one representing x*, each of the strip representing x

and each small square representing a unit.

A picture of one such set is shown below in Figure. 6.1.

Figure 6.1: Picture of the cut outs used by students for factorisation
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As a group, students were asked to manipulate the cut outs provided and to make a

rectangle by using ALL the given pieces.

Some possibilities were:

Students were then asked to find the area of the rectangle they have constructed in
terms of x and to note their answer.

The findings of the different groups were displayed in front of the class together with
the area of the rectangle.

Through discussions, and help, students were encouraged to compare this area with
the total areas of the cut outs provided and to deduce that

X+ 5x+6=(x+2)(x+3)

As another activity, students were asked to work in groups and to factorise

x% + 8x + 15.

Students were then asked to discuss in their groups and find the relationship, in each

case, connecting coefficient of x, constant term and constants in the factorised form.

1. x>+5x+6 2x3=6
2+3=5
2. x> +8x+15 3x5=15
3+5=8

Discussions on these relationships then followed.
They were then helped to find out that
Product of the two numbers = constant term in the quadratic expression and

Sum of the two numbers = the coefficient of x.
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Students were then asked to factorise x> + 9x + 20.

Two numbers that multiply to give 20 and add up to give 9 are 4 and 5.

Hence, x” + 9x + 20 = (x + 4) (x + 5).

Also, x> +4x—12= (x+6) (x—2).

After making a summary of the main points of the lesson, with the help of students,
and providing more clarification where needed, the following expressions were given

to be factorized as evaluation:

1. x> +9x + 18 2.x3+x-T72 3.2+ 12x + 27
4. x> -2x-35 5.x2-x-72

Comments on the class

The students appeared to be excited with the idea of working in groups. They
normally did not work like that and the furniture had to be moved to enable
cooperative learning to take place. The students took some time before they settled
and were ready for the lesson. The activity where they had to manipulate Bristol
paper cutouts to help them in factorizing some quadratic expressions proved to be
exciting for the students (and the classroom teachers too). They then quickly reverted
to the usual way of finding the factors as an introduction to quadratic expressions had
already been covered in Form IIl. There were meaningful discussions within the
group and in the whole class also. It should be mentioned that in the coeducational
class, very few of mixed groups (boys and girls together) were formed. Upon my
request, some students changed places and worked collaboratively with the other
students in the group. While conducting the evaluation throughout the lesson and
particularly towards the end of it, I found out (through observation and questions)
that the objectives that were set for the lesson were met. It was also noted that the
students enjoyed their own involvement in their learning. An overall appreciation of
the lessons can be noted through the self-report submitted by the students, a sample

of which is given in Appendix Nineteen.
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Lesson Two (Angle properties in a cyclic quadrilateral)

The instructional objectives of the lesson were to enable students to:

(1) identify a cyclic quadrilateral
(i1) deduce (find out) that opposite angles in a cyclic quadrilateral are
supplementary

(i)  apply the above result to solve problems.
The prerequisite knowledge for this session were:

- Angle subtended by an arc (chord) at the circumference

- Angle in a straight line = 180°

As a starter, questions related to the previous lesson on the relationship between the
angle subtended by an arc (or chord) subtended at the centre and that at the
circumference were asked of the pupils. A brief overview of the present lesson’s

objectives were then made.

Student activity 1:

Students, in groups, were asked to draw a circle on a bristol paper and choose four

points A, B, C and D as shown (teacher showed the points, approximately on the

board).

They were then asked to join Ato B,BtoC,CtoDand D to A

Teacher: What shape is drawn?
Expected answer (on an individual basis): A quadrilateral
Question to students: Where are the vertices of the quadrilateral?

Expected answer: On the circumference of the circle.
I then introduced the concept of cyclic quadrilateral.

A cyclic quadrilateral is a quadrilateral where all the vertices lie on the

circumference of a circle.
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Student Activity 2:

Students, in group, were asked to measure angle ABC and angle ADC and note their
answers. What do they notice?

The results of each group were to be displayed in a table.

Group Angle ABC Angle ADC

Students were then asked to deduce what they noticed from the table.

Student Activity 3:

In each group the students were asked to label the angle ABC as x and the angle
ADC asy, as shown in Figure. 6.2.

Figure. 6.2: A picture of a cyclic quadrilateral drawn with the opposite angles shaded

Using a blade, students were asked to cut out the angles ABC and ABC (in each
group).
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By drawing a straight line and placing the cut-outs with blue tack, students were

encouraged to note what they observed.

Through discussions, students were encouraged to note that once they had placed the

cut out of angle ABC on the line, the other cut-out fitted exactly.

Figure. 6.3: The cut outs fit exactly on a straight line

Question to students: What can you deduce?

Students discussed within their groups to find out that
x+y=180°

Questions to students: What can be said about the sum of angles DAB and DCB?

Through discussions, among their groups and in whole class discussions, students
were encouraged to deduce that the sum of opposite angles in a cyclic quadrilateral is

180°.
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Student Activity 4:
Students were asked to draw a circle and a cyclic quadrilateral on a bristol paper as

before.

Students were encouraged to discuss within their group to establish the above result.

(Hint: use angle at the centre) B
ABC =x°
AOC =2x°
A
Reflex angle AOC = 360° —2x° C

But ADC = ' reflex angle AOC
y°="2(360° - 2x°)
=180°—x°

Hence x°+y° = 180°

After making a summary of the main things developed in the lesson, the following

problems were set as evaluation:

Find x, y and z.
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Comments about the class

By that time students were quite at ease with the idea of cooperative learning and
doing activities in mathematics classes. Chair arrangements were usually decided
before the start of the class, and students had all the materials necessary ready for the
class because they were notified in the previous session of the materials to bring to
the class. It was also noted that at times there were students who were giving the
property related to cyclic quadrilaterals prior to the activities. This was so as they had
already covered that topic in private tuition. They knew the property but they did not
why it was so. In any case, they were interested to discover certain things that they
did not know. In short, I can say that the students were seen to be enjoying the
learning of mathematics, and they could also attempt successfully the questions
which were set for evaluation. It was also noted that some students had difficulties in
handling their mathematical instruments and had not yet developed their
manipulative skills. They were very often helped by their friends in their group, and

in some cases by me.

Post-test

At the end of the implementation phase, a post-test consisting of fourteen items in all
were administered to the students in each of the three schools. The first eleven
questions were similar to those of the pre-test and these were used for comparison
purposes between the pre-test and the post-test. The other three questions were based
on topics that were taught during the implementation phase namely Quadratic
Equations, Applications of Quadratic equations and Angle properties of circles. The
performances on these three questions are assessed separately. The results of the pre-

test and post-test for the three schools are given in Table 6.1.

Table 6.1: Means and standard deviations for pre-test and post-test

Pre-test Post-test
Mean Standard Mean Standard
(out of 50) deviation (out of 50) deviation
School 3A 8.5 6.33 17.4 5.80
School 3B 18.8 8.91 273 5.79
School 3C 30.3 10.10 35.2 6.48

203



Note that in each of the three schools there has been considerable improvement in the
performances from the pre-test and the post-test. However, it can be also noted that
the initial level of the three classes were not comparable: the mean performance of
the students in School 3C (a single girls’ school) in the pre-test was much higher than
that of the students from the School 3A (a single boys’ school). It seems that the
students of School 3C were performing better in mathematics than the students of the
other two schools. The performances of the students in the three schools in both the

pre-test and post-test are presented graphically in Figure. 6.4 below.

Means for Pre-test and Post-test
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Figure 6.4: Means for pre-test and post-test of the three schools.
To find out whether the differences in the two tests were significantly different, the
Wilcoxon Signed Ranks Test were performed (as the marks were not normally

distributed) and the results displayed in Table 6.2 below.

Table 6.2: Results from the Wilcoxon Signed Ranks Tests

School z value Significance
3A -4.646 0.000
3B -4.796 0.000
3C -4.176 0.000
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It can be noted that in all the three cases the differences were significantly different.
This suggests that the intervention programme had a positive influence on the
mathematics achievement of the students as far as the basic topics in the lower

secondary mathematics curriculum were concerned.

As mentioned earlier, the second part of the post-test was devoted to questions on the
topics which were dealt with in the implementation phase, that is, Quadratic
Equations, Applications of Quadratic Equations and Angle properties of Circles. The

results of the students from the three schools are given below in Table 6.3.

Table 6.3: Means and standard deviations in the second part of the post-test

School Mean Standard deviation
(out of 20)
3A 8.03 3.81
3B 10.11 3.94
3C 16.1 2.96

Here also the difference in performance of the students in the different schools can
be noted as was the case in the pre-test and the other part of post-test. Students of
School 3C (single girls’ school) performed well even in this part of the post-test,
indicating perhaps the seriousness of these girls to this test and dedication to their
studies. While the students from the other two schools showed enthusiasm and
commitment throughout the implementation stage, their performance in the second
part of the post-test (and in the first part also) was not up to expectation. The students
of Form 3B claimed that the time allotted for the test was insufficient: they seemed to
have mismanaged their time. It also seems that that since the post-test was almost
towards the end of the term, the students of School 3A and 3B did not give too much
attention to it as they knew that the marks were not to be taken into consideration for
the first term results. They seemed to have paid more attention to the tests which
were administered by the class teachers for the first term results. However, it should
be pointed out that there were students in the two schools who scored 19 or 20 out of

20 in the second part of the post-test.
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What Is Happening In this Class? (WIHIC) questionnaire

Another questionnaire designed to evaluate the learning environment in classrooms
is the WIHIC. It contains seven scales, each comprising of ten items. The scales are:
Student Cohesiveness, Teacher Support, Involvement, Investigation, Task
Orientation, Cooperation and Equity. A five-point Likert response scale ranging from
Almost Never to Almost Always is used for each item. A brief description of each

scale together with a sample item is given in the table below.

Table 6.4: Scales and sample items of the WIHIC questionnaire

Scale name Description of scale Sample item

Student Cohesiveness  Extent to which students know, help I make friendship among

and are supportive of one another students in this classroom
Teacher Support Extent to which the teacher helps, The teacher takes a personal
befriends, trusts, and is interested in  interest in me
students
Involvement Extent to which students have I discuss ideas in class

attentive interest, participate in
discussions, perform additional
work and enjoy the class

Investigation Extent to which there is emphasis I am asked to think about the
on the skills and their use in evidence for statements
problem solving and investigation

Task Orientation Extent to which it is important to Getting a certain amount of
complete activities planned and to work done is important
stay on the subject matter

Cooperation Extent to which students cooperate I cooperate with other
rather than compete with one students when doing
another on learning tasks assignment work

Equity Extent to which students are treated  The teacher gives as much
equally by the teacher attention to my questions as

to other students’ questions

(Koul, 2003, p. 30)

A copy of the questionnaire appears in Appendix Seventeen.

The reliability and validity of this questionnaire has been established in Australia and

other countries and have been reported in many studies (Aldridge, Fraser, & Huang,

1999; Chionh & Fraser, 1998; Koul, 2003; Rickards, den Brok, Bull, & Fisher,
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2003). The WIHIC questionnaire was used in a study conducted by Rawnsley (1997)
to investigate associations between learning environments in mathematics
classrooms and students’ attitudes towards that subject in Australia. It was found that
students’ attitude towards mathematics was more positive whenever the teacher was
perceived as very supportive and equitable, and when the students were involved in
investigative tasks. To investigate the perceptions of the students involved in this
phase of the study about the different issues like teacher support, cooperation and
equity, the WIHIC was administered to them and the results for each of the schools

are shown below.

Table 6.5: WIHIC results for School 3A in Phase Three

Scale Mean Standard deviation
Student cohesiveness 4.19 0.35
Teacher support 3.30 0.41
Involvement 341 0.23
Investigation 3.33 0.18
Task Orientation 4.03 0.16
Cooperation 3.67 0.23
Equity 3.80 0.30

Note that the mean on each of the scales of the WIHIC questionnaire is reasonably

high in School 3A.

Table 6.6: WIHIC results for School 3B in Phase Three

Scale Mean Standard deviation
Student cohesiveness 3.97 0.37
Teacher support 3.02 0.38
Involvement 3.10 0.07
Investigation 3.08 0.29
Task Orientation 3.98 0.27
Cooperation 3.58 0.25
Equity 3.60 0.11

The same remarks can be said for School 3B also.

Table 6.7: WIHIC results for School 3C in Phase Three

Scale Mean Standard deviation
Student cohesiveness 4.19 0.42
Teacher support 3.11 0.49
Involvement 3.23 0.19
Investigation 3.32 0.24
Task Orientation 448 0.20
Cooperation 4.08 0.24
Equity 4.04 0.22
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These results were then combined to have an idea how the three schools compare in
each of the scales. Figure 6.5 shows a line graph where the means in each of the

scales have been plotted for all the three schools.

WIHIC results of the three schools in Phase Three
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Figure 6.5: WIHIC results for schools 3A, 3B and 3C

It can be observed that the perception of the students in all the scales are more or less
the same, with the students from School 3C (the single girls’ school) rating higher
than the students from the other two schools on Task Orientation, Cooperation and
Equity. To determine the overall perception of all the students involved in this phase
of the study, the data from the three classes were combined and an overall analysis
made on each of the WIHIC scales. The Cronbach coefficients for each scale were
also calculated to find out the reliability of the WIHIC questionnaire. The results of

this analysis are shown in Table 6.8.

Table 6.8: WIHIC results for the three schools combined

Mean Standard deviation Cronbach

coefficient
Student cohesiveness 4.02 0.39 0.76
Teacher support 3.13 0.47 0.83
Involvement 3.22 0.14 0.82
Investigation 3.22 0.26 0.87
Task Orientation 4.18 0.29 0.74
Cooperation 3.63 0.24 0.82
Equity 3.77 0.16 0.83
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One can note that the overall perception of the classroom environment was positive
and the Cronbach alpha reliability coefficients were reasonably high (ranging from
0.74 to 0.87). These coefficients are comparable to those obtained in studies
conducted in Australia, Taiwan, Brunei, Singapore for all the scales but are larger
than those obtained in India (except for the scale Equity where they are equal) (Koul,
2003). This provides evidence that the WIHIC can be used in other studies in

Mauritius with confidence.

Feedback from students

To determine the perceptions of the students concerning the strategies that were used
in the teaching and learning of mathematics during the three months of the
implementation stage, they were asked to write a small report anonymously. From
the reports it was found that the strategy of cooperative learning was popular with the

students. Some of the comments are given below:

e “..I really liked the maths class on Thursdays because these
classes were different from our usual class, that is usually in class
we work personally by ourselves and for ourselves but in the maths
class we worked in groups and discussed problems.” (A19, S1, p.
359)

e “This type of teaching is actually needed in most schools as the
school teacher himself does not have enough special attention for
all students.” (A19, S2, p. 360)

e “With the group work we can share our point of view with our
friends on a topic”. (A 19, S3, p.361)

e ““Group work means teamwork thus if I do not know a work, I can
ask my friends. In this way | can share my views and opinions with
them and at the same time | can learn new things”.(A19, S9,
p.367)

e “Doing work and solving problems in groups was very amusing”’
(A19, S11, p.369)
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e “Mathematics classes became interesting for those who thought
that maths was a boring subject, due to group works and
discussions to find a problem’s solution. (A19, S7, p. 365)

e “| never knew that we can do activities to learn mathematics
properly. | never had any opportunities to do class activity in
forms I, 11, HI”". (A19, S9, p. 367)

e “Doing those activities were very knowledgeable as well as
amusing as it was the only class in which we were doing group
work and were given special attention. It was almost the only class
in which we were all participating™. (A19, S2, p. 360)

e “The class and the teaching was interesting as | never knew that
we could do practical in MATHS too!”” (A19, S10, p.368)

e ““The activities in the class made mathematics more interesting to
learn” (A19, S11, p. 369)

e “By doing activities in the class among friends was enjoyable and
made things/explanations more easy to be understand”. (A19, S4,
p. 362)

One student asserted that not all those in her group had the same chance of
performing the activities successfully. She further added that she does not like group
work as she likes to work by herself, finds her own mistake and make the

corrections.

e “It was not interesting because not all the pupils in the group had
an equal chance of carrying the activities...l did not like the group
work as | like to learn by myself and I correct myself”. (A19, S5, p.
363)

One of the classroom teachers attended all the sessions that I conducted in his
classroom and acted as a member check in certain cases. His comments are given

below:

210



e ““The method of cooperative learning was a new way of teaching
for the students and this made them quite interested and excited on
hearing that they would be working groups. As for the class, I
found that the students were more willing to participate and the
fact that they were working in groups, there were more
communication with other friends concerning the chapter they
were doing” (A21, T, p. 370)

However, the teacher felt that the use of cooperative learning in the mathematics

class may be time consuming and might delay the completion of the syllabus.

e “| think that this way of teaching has really helped the students in
one way or another. However, if this method was to be used
everyday, it would take a lot of time to arrange the tables and
chairs because not all classes use the same method and this can
cause a problem to finish the scheme of work.”” (A21, T, p. 370)

This is, in fact, the general concern of the teachers in Mauritius — completion of the
syllabus. Teachers should be sensitized that this method of cooperative learning can
be used successfully to fit in their time schedule and to complete their syllabus on

time with students having developed understanding of the mathematical concepts.

Answering Research Question Four

Research Question Four will now be answered based on findings obtained from
Phase Three of the study. Strategies that were identified after having collected data
from phases one and two of the study were implemented in three secondary schools
(one single boys’, one single girls’ and one coeducational) for a period of three
months. Pre-tests and post-tests were also used to find the effectiveness of the

strategies used.
Research Question Four: How effective is a teaching learning package, based on

the findings of Research Question One, at enhancing the attitudes and

mathematical achievement of secondary school students?
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After Phase Two, where the voices of the students, teachers, parents and key
informants were heard, one of the most important things that was noted was an
urgent need for a different method of teaching mathematics in our classrooms. A call
for more a student-centered approach, where students are involved in their
construction of mathematics knowledge, was made. The students wished to take part
in and responsibility of their own learning, but the present way mathematics is
normally taught in secondary schools does not offer much opportunity for this to
occur. A teaching and learning package was designed to cater for such an
environment. Lessons were devised with a student-centered approach in mind where
activities had an important role to play in the teaching and learning tasks based on
the principles of the ASEI/PDSI approach. Cooperative learning was also used where
students would discuss the different tasks involved in a group activity and

cooperatively think of strategies to successfully perform the required task.

The role of the teacher changes from a provider of knowledge to someone who
assisted students in constructing the knowledge. The role of bridging should be
highlighted as at this stage proper connections are to be made from the outcomes of
the activities to the underlying mathematical concept or principle. At this stage also,
the role of the teacher is important: how to get students to make the connections. At
the start of the intervention programme, the students took some time to adapt to the
idea of activity based teaching in mathematics. They were used to activities in lower
primary classes (average age 6 to 8 years) but then the activities became rarer in the
upper primary classes to become almost non-existant at secondary level. The
students were being exposed to the idea of performing activities in a mathematics
class almost after six years. There were comments made by students at end of the
intervention programme that they never knew that there could be ‘practicals’ in
mathematics classes. But after one or two sessions, they were quite at ease with the
idea and doing well on the tasks. The same can be said for the use of cooperative
learning in the classes. Students took some time to understand how to go about it, but
with my help they could work happily on tasks which were set within their groups.
The strategies proved to be useful in motivating students to learn in mathematics by
emphasising the enjoyment and confidence the students were experiencing in their
mathematics classes. Students’ reports concerning their feeling about the

mathematics sessions also provide more evidence. The same is confirmed by the
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results obtained for the WIHIC questionnaires, with a high level of reliability

comparable to those obtained in other international studies.

The improvement in the mathematics tests also provides evidence that the
intervention programme was successful in assisting students to enhance their
understanding of the mathematical concepts which were involved. Students were in
fact expressing the wish that their regular mathematics classes be conducted in this
way. | believe that if mathematics classes are conducted in this way where students
are the focus of the classroom transactions, are involved collaboratively in
performing activities and solving problems and constructing their knowledge, the
attitude of students towards mathematics will be improved and their mathematics

achievement enhanced. This sequence is shown pictorially in the following model.

Student
centred
Enh ¢ Enhancement
Activity tl} tat:icer?e’n of students’
based > 0 st.u ten S d mathematics
motivation an — | achievement
effort d attitud
Cooperative and attitude

learning

Figure 6.6: The SAC model for enhancing mathematics achievement

Summary of the chapter

This chapter has described the third phase of the study where a package was
designed to help in the teaching and learning of mathematics. The package was

implemented for a period of three months in three secondary schools. The framework
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for designing the lesson plans and the strategies used inside the classroom were also
discussed here. The efficacy of the package was tested using a pre-test and post-test
technique together with the WIHIC questionnaire. Feedback from students on the
strategies used and the overall environment of the class were obtained through
reports which were also discussed in this chapter. Research Question Four of this
study was answered in the latter part of the chapter which indicated that there was an
improvement in students’ mathematical achievement in the post-test and their

involvement in the construction of their own knowledge.

An overall discussion of the study with research findings, recommendations and

prospects for future research are discussed in the final chapter.
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CHAPTER SEVEN

Discussion and Conclusion

This chapter builds upon the answers to the research questions which were reported
in Chapters 5 and 6. The first section of the chapter provides a brief review of the
study, then the main findings and their significance are discussed. The implications
of the findings for the teaching and learning of mathematics to improve the
achievement of girls is then addressed. Because any educational research is normally
carried out in a particular setting, researchers do have constraints related to their
studies to deal with. Thus the limitations of the present study are outlined before a

list of recommendations for future research brings the study to its conclusion.

Review of the study

Being involved as a secondary school teacher for eight years as well as being in close
contact with students (boys and girls) in the teaching of mathematics for nineteen
years in all, it was clear to me that students in Mauritius were encountering
difficulties in learning mathematics. More evidence supporting this observation was
obtained as I interacted with teachers across Mauritius when I became involved in
presenting teacher-training courses — teachers shared their concern related to the
differential performance of boys and girls in mathematics with me. It was generally
felt by teachers that girls were attentive, showed interests in studies, took pride in the
presentation of their work and, in general, tended to adopt strategies demonstrated by
the teacher in the mathematics classroom and avoided the possible risks of using
alternative strategies while solving problems. Boys, on the other hand, were
described as being more active, prone to be distracted from studies and irregular with
their homework. However, while solving mathematical problems, boys were
prepared to experiment with different strategies to those demonstrated in the

classroom.
My interest in this area, that is the differential performance of boys and girls in

mathematics, grew when [ analysed the results of the School Certificate

examinations. I noted that boys were consistently performing better than girls at that
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level. While conducting a literature search, I realized that it was an area of major

concern and was the subject of much research across the world.

Taking into consideration the importance mathematics plays in the Mauritian society
for further studies and employment prospects, I became concerned that this
differential performance of boys and girls in mathematics could be acting as a
‘critical filter’ in the social and economic mobility in Mauritius. With a conviction
that secondary school students in Mauritius could be helped to enhance their
mathematics achievement, I decided to conduct this study to identify the factors
impacting on the mathematics achievement of boys and girls at secondary level. The
methodology used was a mixed procedure, involving both quantitative and
qualitative methods. The study, which lasted for two years (March 2003 to April
2005), was conducted in three phases: the first used a survey approach in which 607
Form IV students from seventeen schools across Mauritius (including Rodrigues)
were involved. A mathematics questionnaire with items based on lower secondary
concepts was administered to these students. Another questionnaire to find out their
attitude towards mathematics was also used in this phase of the study. The SPPS
package was utilised to analyse the responses of the students to these two

questionnaires.

The second phase of the study introduced a case study method where four schools
(one single boys’, one single girls’ and two coeducational) were involved. The two
questionnaires used in phase one were also used with these students and classroom
observations, interviews of students, teachers, parents, parents and key informants
were conducted. The data obtained from these interviews were analysed under a
qualitative paradigm to probe deeper into issues related to teaching and learning of

mathematics at the secondary level.

In an attempt to help in enhancing the mathematics achievement of students, a
teaching and learning package was designed in the third phase of the study. This
package was administered with 111 students from three secondary schools (one
single boys’, one single girls’ and one coeducational). Lessons were prepared based
on the ASEI/PDSI approach and taught for a period of three months using the

strategies: cooperative learning, activity based and student centered teaching. The
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students were guided at different stages of a lesson to collaborate with their friends in
the group to perform the activities involved and discover the underlying
mathematical concepts. Proper scaffolding was provided to assist the students in their
learning, and ample opportunities were provided to the students to be involved in
critical thinking and to develop appropriate problem solving strategies. Drill
exercises on the concepts learnt during the lessons were also given in the form of
homework. Close monitoring of the students’ progress was carried out during the
class using a question-answer method, and class work set together with homework. A
pre-test and post-test technique was used to evaluate cognitive gains that occurred
during the period of the implementation phase. The WIHIC questionnaire also was
used to analyse the perceptions of students on issues such as cooperation, their own
involvement in the tasks and equity. Feedback from students in relation to their
appreciation of the strategies used was collected in the form of reports. On the whole,
the students were positive regarding the use of the strategies in motivating them to
learn mathematics and helping them in understanding the underlying mathematical

concepts.

The main emphasis in the third phase of the study was to enhance conceptual
understanding in mathematics, and students’ proficiency in the areas of conceptual
understanding, procedural fluency and problem-solving skills were indeed improved.
This outcome reflects the results of studies conducted by Rittle-Johnson and Stiegler
(1998) who noted a high correlation between conceptual understanding and
procedural skills. The enhancement of conceptual understanding was bound to bring
about enhanced procedural skills which, as a result, better equipped the students to
deal with problem solving. These outcomes could be noted throughout the

implementation phase.

To discuss the impact of the teaching and learning package in the affective domain,
analysis of data related to each of the scales of the WIHIC questionnaire — which
was administered to the students towards the end of the implementation phase — is

outlined next.

Student Cohesiveness: The mean for this scale was 4.02 with a standard deviation of

0.39. This showed the positive interrelationship that existed between the students,
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with peers helping out others in tasks. These interactions could be noted during the
different group tasks and classroom discussions. Such a positive environment
between students in the classes did help to enhance the teaching and learning
process. The transcripts of students were analysed in Chapter Six and these provide
evidence for the extent the students were enjoying the interrelationship which existed

between them.

Teacher Support: The mean for this scale was 3.13 and the standard deviation was

0.47. This indicated that the students involved in the third phase of the study tended
to be satisfied that personal attention to their difficulties and feelings were catered
for, even though more personal and individual attention would have been desirable.
One of the obstacles to this was the limited contact time with the students: just once a
week and for forty minutes. Teachers should however note that personal interaction
and involvement are important ingredients for providing a rich classroom

environment and special effort should be dispensed to maximize these.

Involvement: The mean of 3.22 and standard deviation of 0.14 indicated that students
were satisfactorily involved in classroom discussions. This showed the level of
classroom interactions that were present during the lessons. Students were not
passive and simply listening to the teacher but actively involved in meaningful
conversations. Their ideas and suggestions were properly acknowledged and used
during classroom discussions. They were also given the opportunities to explain the

strategies they used to solve a particular mathematical problem.

Investigation: The investigative part of the lessons in mathematics was found to be
similarly rated highly by the students with a mean of 3.22 and a standard deviation of
0.26. Students need to be involved in tasks where they make hypotheses, conduct
experiments to investigate them and then draw conclusions. In this way their active
involvement is ensured and the development of their conceptual understanding is
enhanced. Evidence of the positive attitude of students towards the activities carried
out during the classes and their usefulness in enhancing the knowledge of

mathematical concepts was described in Chapter Six.
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Task Orientation: This was the scale with the highest mean score (4.18) in the

WIHIC questionnaire, with a standard deviation of 0.29. This suggests the high level
of commitment and dedication of the students to the lessons, and tends to support the

use of the strategies that were designed for the teaching and learning package.

Cooperation: A mean score of 3.63 with a standard deviation of 0.24 indicated that
students were satisfactorily involved in a cooperative environment. Evidence of the
students’ positive attitude towards cooperation and the extent to which this helped
them in their learning of mathematics were provided through the transcripts
discussed in Chapter Six. It should be mentioned that the students were normally
used to be working individually for so many years, and cooperative learning
strategies were brought in only when the implementation stage started. They became
used to the strategies without much delay and I believe that they will derive more

from the benefits of cooperative learning given more time.

Equity: The principle of equity is important in one’s life and the mean score of 3.77
with a standard deviation of 0.16 indicates that the students believed that the teacher
treated students equally. This belief should be consolidated with more equitable acts

and behaviour in the classroom environment of the students.

Having briefly discussed the study and the improvement of students both in the
cognitive and affective domains, the main findings of the study are now presented in

the following section.

Main findings of the study

One of the main outcomes of the study is the confirmation it has provided that
Mauritian boys and girls are performing differently in mathematics at the secondary
level, with boys outperforming girls not only in the overall mathematics test but also
in the strands Number, Algebra, Geometry and Statistics. These differing
performances were discussed in detail in Chapter Four. The findings of boys
outperforming girls in mathematics at secondary level agree with those of Githua and
Mwangi (2003) in Kenya, Afrassa (2002) in Ethiopia and other parts of Africa
(Kogolla, Kisaka, & Waititu, 2004). Similar findings were also reported in other
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studies (Koller, Baumert, & Schnabel, 2001). The findings, however, contradict
those of Hanna (2003), Boaler (1997) and Vale, Forgasz, & Horne (2004). It seems
that the Western World has successfully tackled the problem of girls’
underachievement in mathematics as opposed to boys through different intervention

programmes, while in the developing countries it still remains to be done.

This study also aimed to determine the factors that impact on the mathematics
achievement of boys and girls in mathematics. Research Question One in fact was
devoted to identify such factors. The contribution of each factor identified was
discussed in Chapter Five when the Research Question One was answered. One of
the findings of the present study relates to the method of teaching normally employed
in the mathematics classrooms at secondary level in Mauritius. The method was
teacher-centered, and students were passive and on the receiving end, learning
algorithms to apply to solve mathematical problems. This phenomenon reflected the
lessons described by Nunes and Bryant (Nunes & Bryant, 1997), and the descriptions
of primary classes in Mauritius (Griffiths, 1998, 2000, 2002). It seems that
insufficient opportunities are provided for students to be involved in their own
learning, and emphasises the algorithmic procedures used for solving mathematics
problems. It seems that the examination-driven curriculum in Mauritius leads to a

more teacher-centered curriculum.

Teachers were found to be playing a fundamental role in influencing students’
learning of mathematics, as noted by Hanna & Nyhof-Young (1995). They also
helped students to develop a positive attitude towards mathematics and motivate
them towards the subject. The respect students have for their teachers could be noted
during the classroom observations and interviews. This supports the finding of
Aldridge, Fraser and Huang (Aldridge, Fraser, & Huang, 1999) concerning the
respect students had for their teacher in Taiwan. It was also found that teachers were
seen to be strict, and that students appreciated the strictness, claiming that this helped
them to have a disciplined class in which to learn mathematics. Evidence of this can
be found in the transcripts of students’ interviews which were discussed in Chapter
Five. Teachers were found to be acting as role models, were possessing sound
leadership skills and were of a helpful nature. However, there were teachers who had

a gender bias in their own perception. As described by Elwood (Elwood, 1999), they
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tended to describe male students as able in mathematics and female students as being
uncertain and not possessing enough faith in their own ability. These findings were
more common for average and low performing girls — findings which are in
agreement with those of Tiedemann (2000). Cases where negative messages were
sent to girls about their performance in mathematics by teachers were noted in the

present study also.

Interestingly, parental interest and involvement in their children’s education is high
in Mauritius. The contributions of parents towards the children’s learning in
mathematics were discussed in Chapter Five. It was found that students are conscious
of their parental aspirations and this plays an important role in their motivation
towards education. It should be noted that parents’ support towards education in
Mauritius is no longer gender-biased now — as it used to be. Parents believe in the
power of education and the success of their children depends to a great extent on
their educational success. However, the way of attributing success and failure in
mathematics to boys and girls still followed the pattern as described by Raty et al.
(2002) where the success of boys was attributed to talent, while the success of girls

was due more to effort.

Peers were found to be influential in a child’s learning of mathematics and, in some
cases, in decisions to proceed further with other mathematical courses and the
learning of mathematics in general. This agrees to the findings of Opdenakker & Van
Damme (2001), Sam & Ernest (1999) and Hoxby (2002). Peer influence is not
restricted to the classroom only or to school mates, but from a much larger group
through private tuition. The practice of private tuition allows students of different
regions, colleges, cultures and social classes to be together and consequently to form
a larger peer group. This study was restricted to the peer influence within the

classroom towards the teaching and learning of mathematics.

A correlation coefficient of 0.336 between attitude towards mathematics and
performance in the mathematics test was noted in this study. However, no gender
difference in attitude towards mathematics was observed. A positive attitude towards
mathematics and interest in the subject tends to motivate students into putting more

effort into the subject, and this consequently enhanced their mathematics
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achievement. Concerning success or failure in mathematics, it was found that
students attributed success primarily to effort, and failure to lack of effort — evidence
coming from the transcripts of students’ interviews as discussed in detail in Chapter
Five. These findings agreed with the findings of Mooney and Thornton (1999) but no
apparent gender differences were noted — contradicting the outcomes reported by
Ernest (1994) and Leder, Forgasz and Solar (1996). It can be deduced that Mauritian

girls are different to Australian and English girls in this respect.

Prior ability in mathematics was found to play an important role in the mathematics
achievement of students as claimed by O’Conner and Miranda (2002). This is so
because of the hierarchical nature of the subject — mathematical concepts build on
prior ones. This finding proved to be important as the way mathematics is being
taught at primary and lower secondary levels should be taken into account. There are
cases of schools in Mauritius where inexperienced teachers are being sent to lower
secondary classes and the more qualified and experienced ones deal only with upper
classes. The mathematical concepts have to be learnt properly right from lower
classes to ensure a solid base for the students to assist them in their learning of

mathematics at each successive level.
A summary of these factors that impact on the mathematics performance of boys and

girls in Mauritius as identified through the present study is provided in Figure 7.1 on

Page 223.
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Attitude
towards
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Confidence/ fear
Effort
Attributional style
‘aluing mathematics
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Beliefs
Method of teaching
Behaviour
Questionning style
Response
Encouragement

earning Environment

Figure. 7.1: Model for factors impacting on gender and mathematics within the classroom

Note that only the main factors having a direct impact within the classroom have
been described in this figure. The figure also includes two outer concentric circles,
which show that there are additional school and societal factors which, in someway

or the other, have an impact on gender and mathematics.

Another factor, language, was found to also play a major role in the teaching and
learning of mathematics. It was revealed in this study that students were having
problems tackling word problems or problems related to application to real life
situations. Similar outcomes were highlighted in a study conducted by Zevenbergen
(2001). Indeed, there is considerable debate related to the issue of language and

education in Mauritius and a pilot project is to be conducted by the Government in
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2006 where the local language (Creole) will be used as the medium of instruction at

the primary level.

It was found in this study that parents, in general, believed that private tuition would
help their children in their learning of mathematics. While agreeing that this extra
coaching had considerable financial implications, parents felt that providing private
tuition was part of the support that they could extend to their children. It should be
noted that the issue of private tuition is a significant one for the Mauritian society, as

discussed in Chapter One.

The present study also found that students from the Chinese community tend to
perform well in mathematics in general. This was discussed in Chapter Four when
the regression analysis was conducted, and again in Chapter Five. This finding
agrees with research conducted for the TIMSS and also with studies by Rao, Moely
and Sachs (2000). Gender differences within the community could not be analysed in

this present study.

Another finding of this study is that the mathematics performances of students in the
different zones in Mauritius are significantly different, which agrees with the
findings of the Monitoring Learning Achievement Study (2003). The zoning system
was introduced in Mauritius in 2002 for the admission to secondary schools after the
CPE examinations. The study conducted at the primary level (Monitoring Learning
Achievement, 2003) and the present study’s results tend to show that students in the

different zones are performing significantly differently in mathematics.

This study has also found out that students perceived mathematics to be a masculine
pursuit and that they have a stereotyped image of mathematicians and mathematics.
The drawings students made for a mathematician corresponded to studies conducted
by Sumida (2002). From some of the drawings it could be deduced that the students
thought that mathematics was much beyond their ability, as the mathematicians was
shown with great intellectual powers. Teachers need to determine their students’
perceptions towards the subject as negative perceptions may influence the student’s
involvement and subsequent achievement in that subject. This is discussed in more

detail in a later section.
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Implications for teaching and learning
The most direct impact of this study will hopefully be in the classroom and will help
teachers to use the findings, in particular:
- using student-centered teaching approaches
- using meaningful activities in their classrooms
- promoting conceptual understanding in mathematics
- emphasising process rather than product during problem-solving sessions
- promoting collaborative learning in mathematics classes
- helping students to develop a positive attitude towards mathematics
- motivating students in their learning of mathematics
- creating a conducive environment for learning of mathematics
- enhancing the mathematics achievement of all students

- promoting equity in education.

Each is explained in detail later in this chapter.

Teachers will have evidence on how different strategies can be incorporated with
success into their regular classroom transactions and within their schedule of work.
One teacher, who acted as a member check in the third phase of the study, stated that
using cooperative learning and student-centered methods would be very time
consuming and that teachers would face difficulties in completing the syllabus (See
Appendix Eighteen for transcript of the feedback). As argued in the previous
chapters, one of the main worries of teachers, rectors, parents, and inspectors is that
the syllabus should be thoroughly completed. All that is required is a readjustment of
teachers’ time schedule and advanced planning of the lessons. It is hoped that the
lessons described in the teaching and learning package will provide teachers with
ideas on how to plan lessons where the teaching will be student-centered, activity-
based and use collaborative learning. These ideas will be used in the teacher training
programmes both for pre-service and in-service teachers. Workshops to discuss these

issues will also be conducted on a regional basis.

This study should also help teachers and other interested parties to realize how

important they are in the educational lives of students. By reading the transcripts of
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the interviews of the students and other studies in the literature search, they will
realize how they can influence students. Teachers should think on the ways they
react to the students, to boys and girls and how they may help in achieving gender

equity.

This study has shown that it is imperative that mathematics teacher be aware of the
perceptions that students hold concerning the subject, and this is especially so for
mathematics at secondary school. The practitioner should teach in a way that helps
all students develop a positive attitude towards mathematics and enhances their
performance in the subject. Teacher behaviour, and the instructional strategies that
they use, affect students’ skills, interests, and retention rates in mathematics and
science (Kahle, 1989). It is likely that when the emphasis in the classroom is placed
more on the outcomes of learning rather than on the process of learning, students are

unable to develop mathematical concepts in a consistent and fruitful way.

Teachers also need to be careful about the pace with which they demonstrate
mathematical techniques to students. Students should be given time to understand the
processes involved. At times, students see themselves far from the subject. Indeed,
Picker & Berry (2000) highlighted the fact that "there appears to be no other subject
studied in school where pupils are placed at such a distance from the discipline than
occurs in mathematics" (p. 90). It is imperative that teachers devise ways and means
to improve the image of mathematicians (and particularly female ones) effectively in

their classroom.

A cycle has been proposed by Picker and Berry (2000) regarding the perpetuation of
stereotypical images of mathematicians and mathematics and is illustrated in Figure
7.2. Commencing at the base of the figure, the cycle describes how a student may

develop a negative attitude towards mathematics and a consequent belief system.
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Figure 7.2: A Cycle That Perpetuates Stereotypes (Picker and Berry, 2000, p. 86)

If the belief system is not questioned, students' stereotypes about mathematicians and

mathematics will be maintained. The stereotyped views will be then be exchanged

with other students. Negative messages such as: mathematics is boring, mathematics

was the most difficult subject | ever had, | was never good at maths ...

will be

conveyed to peers and even younger children. It should be highlighted that such

statements can often be heard in conversations, but it is rarer to hear | was not good

at reading.

common and are accepted in society.

Mathematics is a particular subject where negative statements are

A report by the National Research Council (1989) included the following comments

concerning the state of the image of mathematics held by students.

Unfortunately, as children become socialised by schools and society, they

begin to view mathematics as a rigid system of externally dictated rules
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governed by standards of accuracy, speed and memory. Their view of
mathematics shifts gradually from enthusiasm to apprehension, from
confidence to fear. Eventually, most students leave mathematics under duress,
convinced that only geniuses can learn it (cited in Picker & Berry, 2000,

p. 67).

Teachers at the secondary level should endeavour to challenge students' stereotypical
views of mathematicians and mathematics to empower them in their learning of the

subject.

Since the implementation of the teaching and learning package produced positive
outcomes both in cognitive as well as affective domains, I recommend that the
strategies used in this study be implemented in classroom practices. In short, the
evidence is here that the following suggestions will help the practitioners in the
teaching and learning process of mathematics at the secondary level, improve the

mathematics achievement of students and achieve gender equity.

e Proper planning of lessons is very important. The way the lesson should
commence, the questions that would establish the start up, the activities to be
carried out, the teaching aids needed and probable misconceptions students
may have prior to the lesson should be carefully considered beforehand.

e Cooperative learning should be encouraged in mathematics classes. Teachers
need to assist the students to work within a group. Simply placing them
together around a table will not ensure cooperative learning. Students should
be helped in that process and the teacher should know his/her role in that
setting.

e Emphasis should be laid more on process rather than product as advocated by
Dekker and Elshout-Mohr (2004). Teaching should be carried out in view of
promoting the conceptual understanding of students and this will result in the
development of procedural and problem solving skills.

e Students should be the focus in the classrooms and their involvement in well
designed activities catered for. The teaching and learning pace should be
chosen appropriately to match students' learning development to engage them

in class discussions. Equal attention should be given to boys and girls. All the

228



students should be given ample opportunities to participate in the classroom
discussions. Appropriate prompts and wait time need to be given to boys and
girls to engage them in critical thinking. Any prior negative image of
mathematics or negative attitude towards mathematics for boys and girls
should be noted and treated properly to help each and every student develop a
liking of the subject and perform better.

A mathematics laboratory needs to be set up in schools where different
posters with short summaries can be displayed. A laboratory, with an array of
mathematical models and tools, will provide an appropriate learning
environment for the effective teaching and learning of mathematics.

Regular meetings with parents need to be conducted to ensure their
collaboration and support in the educational lives of their children. Advice
and support could be provided in needy cases.

As a foundation member of the Mathematics Teachers Association in
Mauritius, I believe that the association should be proactive to provide a
platform for teachers in Mauritius to share their difficulties, experiences and
know-how to help each other in their professional jobs.

Regular in-service sessions should be run by the Mauritius Institute of
Education and other sister institutions in the educational field to discuss latest
developments in the field of education. It was explained while answering
Research Question One that pre-service teacher training is not compulsory at
the secondary level in Mauritius and teachers undergo professional
development involving pedagogical issues while they are full- fledged
teachers. It should also be pointed out that teachers who have followed
pedagogical courses at the Mauritius Institute of Education have, till recently,
rarely had the chance to enroll in other courses which would have further
helped them in their professional development. Consequently, the teachers
tend to be unaware of new developments in the educational field which they
could implement at the classroom level. Regular in-service sessions on
mathematics education and other relevant educational issues should help
teachers with their professional activities.

Changes should be brought in the policy dealing with teacher training and in

the programmes offered in the teacher training courses. Pre-service training
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should be made compulsory at the secondary level in Mauritius where
teachers are equipped with strategies for effective teaching and evaluation

and where they have discussed issues related to equity in education.

Limitations of the study
Any educational research is conducted in a certain frame of reference and this
inevitable brings forward some restrictions. The limitations that were encountered

during the study follow:

Sample selection

For each of the three phases, different samples of schools and students were chosen.
Schools were grouped into the different types (as described in Chapter Three) and the
schools were selected in such a way to reflect the proportion that existed in the
population. Moreover, categories of high achieving, average and low achieving
students were also taken into consideration as per the performance of the schools in
the School Certificate examinations. It was, however, assumed that students in the
same category were comparable across schools in terms of mathematics

achievement.

Data collection

In the first phase of the study I ensured that I visited each of the schools in the
sample and discussed the objectives of the study as well as the instruments that were
used. However, it was the classroom teacher who administered the test and the
questionnaire related to the attitude of students towards mathematics. It was assumed
that all the teachers explained the objectives of the test to the students and the
students in all the schools took the test with the same degree of seriousness.
Concerning data collection through classroom observations, field notes were taken
based on a previously designed observational schedule. However, it may have been
that certain events that were occurring in the classrooms missed my attention.
Furthermore, only audio taping was used for the interviews conducted. The
transcripts of the interviews were then used for data analysis. If the interviews were

videotaped, the facial expressions of the interviewees could be seen and taken into
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consideration while analyzing the data. The use of video recording could have helped

in the same way for classroom observations.

Instrumentation

One of the main instruments used in this study was the mathematics questionnaire
which was self-designed. Though its ‘face validity’ was ensured by discussing with
colleagues in the department and an expert in the educational field, and the reliability
of the results obtained was satisfactory, an instrument which had been validated and
used in other studies may have been more appropriate to use.

Procedural

It should be mentioned that the culture of the secondary school educational system in
Mauritius is such that the students are not used to filling in questionnaires in
educational research, not are they used to being asked about their perceptions on
issues pertaining to teaching and learning. However, the results concerning the
reliability coefficients of each of the scales in the QTI and WIHIC questionnaires
proved that this cultural limitation did not appear to pose much of a problem for the
students — either to be involved in such a process or understanding the questions

asked.

Time also was a major constraint as the implementation phase was held over a period
of three months. Moreover, classes in each school were conducted once per week for
a period of forty minutes. This limited time restricted the activities that could be
carried out in the class. Moreover, there was little choice in relation to the topics that
were dealt with in the classes. I was required to fit in and conform with the scheme

of work, and work on the topics that were being studied at that time.

Another possible limitation was that the students were exposed to two different
methods of mathematics teaching — one where they were required to take the main
roles in their own learning (once a week), and the other more traditional way where

they were dependent on the teacher (for the remainder of the week).

Yet another factor which could have affected the results in the pre-test and post-test
to some extent was that the scores were not to be counted for the students’ first term

results. Though the objectives of the exercise were clearly explained to students and
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their total involvement requested, some may not performed to the best of their

ability.

Finally it should be pointed out that the teaching aids used while conducting the
classes were limited to locally available resources, and ICT techniques were not
exploited. In Mauritius, Computer Studies has been taught as a subject for about
fifteen years, but its application in other subjects has been almost nonexistent. Many
forums have been organized calling for the effective use of ICT within subject areas,
but the lack of facilities and resources in the secondary schools have delayed such an

initiative.

Recommendations for further research

To my knowledge, this study was the first where questionnaires were used in
Mauritius to assess students’ perceptions of their learning environment related to
their classrooms, with the reliability of the results obtained comparable to studies
conducted in other parts of the world. This should encourage further studies where
other aspects of the learning environment could be investigated at primary,

secondary and tertiary levels.

Further studies on gender and mathematics at secondary level should be conducted in
relation to single sex and coeducational schools. An investigation of the attitudes
towards mathematics and the performance of boys and girls in single sex schools, as

compared to those in coeducational schools, could prove to be important also.

This study has just touched upon the relationship between culture and performance in
mathematics. Mauritius is a multicultural country with a blend of different cultures,
and an in-depth study wherein the issue of gender and mathematics in relation to

ethnicity is examined would be valuable.

The study also focused on strategies that could be employed within the classroom to
help students enhance their performance in mathematics. Further studies can be
carried out to identify other strategies that will assist in enhancing students’ attitude

towards mathematics and their mathematical achievement.
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As this study was conducted in three phases with a different sample of students for
each phase, a longitudinal study could be carried out, where the same batch of
students from Form III is targeted and followed throughout until they reach Form V.
The attitudes of students towards mathematics, performance in the subject and
perceptions in other related issues could be studied and explored and any change in

these factors over time could be investigated.

Concluding words

It is hoped that this study will sensitize teachers, rectors, inspectors, curriculum
developers, parents, policy makers and other stakeholders in the educational field of
this important issue of gender and mathematics and how boys and girls in Mauritius
are performing in the subject. The study will hopefully bring to the attention of those
people who are involved in education the voices of students, teachers, parents and
key informants on issues related to the teaching and learning of mathematics. All
partners in the educational field should endeavour to work hand in hand to devise
ways and means to help the children of Mauritius perform better in mathematics, and
in education in general, to meet the challenges of the future. Hopefully the study has

provided some guidance towards achieving this goal.
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Appendix One

Letter to the Ministry of Education and Scientific Research

MAURITIUS INSTITUTE OF EDUCATION
REDUIT - MAURITIUS
Tel: 466-1940 Fax: (230) 4675159 E-mail: Osmie@intnet.mu
SCHOOL OF SCIENCE AND MATHEMATICS
DEPARTMENT OF MATHEMATICS EDUCATION

4 August 2003

The Permanent Secretary

Ministry of Education and Scientific Research
IVTB House

Pont Fer

Phoenix

Through: Head of School of Science and Mathematics

Head of Department of Mathematics Education
Dear Madam
I am a Senior Lecturer at the Mauritius Institute of Education, in the Department of
Mathematics Education. | am presently undertaking my doctoral studies off-campus
from Curtin University of Technology, Australia. My topic of research is “Gender
factors and their impact on Mathematics achievement at the secondary level in
Mauritius”.

To be able to conduct the research, | need to administer questionnaires to students
and conduct interviews with students and teachers.

My chosen sample includes four state schools, one from each zone. The schools
identified are:

I would be very grateful to you if permission could be granted to me to have access
to the state schools to enable me to conduct the research. | wish to point out that all
data collected will be treated with strict confidentiality and used for the sole purpose
of this study.

I thank you in anticipation for your help and cooperation.

Yours faithfully

H Bessoondyal

Note: The names of the schools have been omitted for ethical reasons.
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Appendix Two

MATHEMATICS QUESTIONNAIRE

A study is being undertaken to identify factors influencing mathematics achievement
at secondary level in Mauritius. This questionnaire has been designed to that effect
and you are requested to fill in this questionnaire as truthfully as you can. In the first
part of the questionnaire some basic information concerning you, your family and
mathematics are being sought. Please do provide these information and then work
out the questions on mathematics.

H Bessoondyal, Senior Lecturer, MIE
Note that all responses will be kept strictly confidential.

Residential Address:

Sex: Male [ male []
Age:14 [ ] 15[ 16] ] 17[]

Name of your secondary school:

Did you take private tuition in Mathematics in the following classes?
Yes No

Form | D D
Form Il |:| D
Form 111 [ ] ]
Form IV D D

6. Average number of hours spent on home study, including homework in
Mathematics per week in:

Form | 2-4 |:| 4-6 |:| 6-8 |:| More than 8 D
Fomll 24 [ ] 46 [] 68[] Morethans []
Foomimm 24 [ | 46 [] 68[ ] Morethans [ |
Foomlv 24 [] 46 []| 68 [ ] Morethan8 [ |
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7.

11.

10.

11.

Did you repeat any of the following classes?

Yes No
Form | |:| |:|
Form 11 D D
Form 111 ] ]

Form IV |:| D

(if applicable)

Performance in Mathematics in the end-of-the-year examination in
(If you have repeated a class, give the last performance):

0-40 41 - 60 61-80 More than 80

Form | |:| |:| D |:|
Form Il |:| D |:| |:|
Form 11| [] [] [] []
Form IV |:| |:| |:| |:|

(if applicable)

CPE result:

A B C D E F
English O O O O O
Mathematics D D D D D D
French D |:| |:| D D |:|
EVS I
Oriental Language D D D D D D
(Specify: )
(@) The numbers of brothers you have :

(b) The number of sisters you have:

What is your birth order?

First Born
Second Born
Third Born
Other (Specify)

O
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Your father’s highest level of education:

Primary D
Secondary D

University |:|
Professional Training [ |

Other (Please specify): |:|

12. Your mother’s highest level of education:

Primary |:|

Secondary D
University D
Professional Training D
Other (Please specify): [ ]
13. Your father’s work / profession:

14. Your mother’s work / profession:

15. Your ethnic community:

Hindu |:| Chinese
General Population [] Muslim

16. Languages that you can speak:

1 O

Creole D French
English D Asian Language D Please name ____
Other (Please specify) D

17. Language which you speak most often outside school:
Creole D French
English |:| Bhojpuri
Other (Please specify) [ ]

[]
[]
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18. Who has the greatest influence on your performance in Mathematics?

Father D Mother D Grandmother D
[] [] []

Grandfather Brother |:| Sister |:|

Teacher |:| Coach Friend

Others D Please state

MATHEMATICS QUESTION PAPER

SECTION A

Circle the correct answer for each of the following questions:

1. The place value of 6 in 56824 is

A

B
C.
D. 6000

6
60
600

2. Which of the following figure has rotational symmetry but does not have line
symmetry?

A.

A square

B. A parallelogram
C.
D. An equilateral triangle

A rhombus

3. The probability that a boy is late for school in a given day is % The probability

that the boy is late for school in two consecutive days is

A

B.

C.

D.

2

equal to —
a 5
equal to 0.2

less than l

more than E
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. Which of the following statements about zero is false?
A 2x0=0

B. —=

. The number of significant figures in 52.003 is
A 1

B. 2
C. 3
D. 5

If Xand Y are two non-empty sets (X, Y < &) such that X n'Y =Y, then
A X=Y

B. YcX

C. XcY

D. XuY=¢

If p — 145 = 225, then p — 144 =
A. 223

B. 224

C. 225

D. 226
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9. Samantha (S) and Tina (T) walk towards each other. Samantha walks on a

bearing of 140°. The bearing on which Tina walks is , N

A. 40°

B. 220° S N140° N
C. 310°

D. 320° T

10. Which of the following statements is false about the mean of a set of numbers.

A. ltis always a positive number.

B. It cannot be found if one of the numbers is missing.

C. Ituses all the data in the set.

D. Itis affected by extremely large or extremely small values in the set.

SECTION B
Answer the following by showing all your working in the space provided.
11. Solve the equations :

] 1 1
I —X+3==x-5
() 5 3

(i) xX*+x=6

12. Without using calculator evaluate 6.27 > — 3.73 2

13. A quantity is increased by 20% but later decreased by 10%. What is the overall

percentage change?

14. Given that +/50 = 7.071, </5 = 2.236, without using calculator, find the value of

/5000

15. ABC is a right-angled triangle with AB = 8 cm;
BC =6 cm and ABC = 90°. X

Find
(i) AC
(ii) Area of AABC

(iii))BX A =
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16.

17.

18.

19.

20.

21.

If x=1.2x10%and y = 4.8 x 10, express the values of (a) X
(b)

+y
X
y

in standard form.

The internal dimensions of a box are 10 cm by 8 cm by 5 cm. What is the
maximum number of cubes of side 2 cm that can be stacked in the box?

(i)  What can you say aboutbifb=a+canda+b+c=18?

(if)  Inacertain school there are 4 times as many girls as boys. There are 200
girls in the school. How many boys are there?

In a game a student has to be always more than 2 m from each corner of a hall.
The dimensions of the hall are 15 m by 10 m. The rectangle ABCD shown below
represents the floor space of the hall. Show, by shading the area of the floor
space in the diagram, the region in which the student can move.

A B

D C

Five numbers are listed below:
5/6, 8.3%, 0.825, 0.83, 33/40.
Find

(@) which two are equal.

(b) which one is the smallest.

(@) In a group of 100 students, 80 study Mathematics and 55 study Economics.
If

& = {students in the group},

M = {Mathematics students} and

E = {Economics students},

find the least and greatest possible values of

() n(MANE)
(i) n(MUE).
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(b) If & = {Triangles}
| = {lIsosceles triangles}
E = {Equilateral triangles}
B = {Obtuse—-angled triangles}
R = {Right-angled triangles}

Draw a Venn diagram to illustrate these sets.
Commenton (I v B UR)".

22. There are 12 red balls and x white balls in a bag. A ball is drawn at random. If

the probability that a white ball is drawn is % find the value of x.

How many red balls should be removed from the bag so that the probability that a

red ball is chosen is %?

23.

LV

N
i . SR : P . . . . .
) \\
o \
L] L] L] L] L] - - - L]
. [ . . . [ . . . [ . . . [

The diagram shows the first 3 triangles in a sequence of equilateral triangles of
increasing size. Each is made from triangular tiles of side 1 cm which are either
black or white.

(@) Draw the fourth equilateral triangle in the sequence on the diagram above,
shading in the black tiles.

(b) Complete the following table for the equilateral triangles.

Length of base (cm) 2 4 5 6
Number of white tiles
Number of black tiles

Total no of tiles

=

OIO|WWw

(c) Write down the special name given to the numbers in the last row.

(d) How many white tiles would there be in the equilateral triangle with base 10
cm?
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Appendix Three
Modified Fennema-Sherman Attitude Scales

Using this scale will help you and I find out how you feel about yourself and
mathematics.

On the following pages is a series of sentences. You are to mark your answer sheets
by telling how you feel about them. Suppose a statement says:

Example 1: I like mathematics.

As you read the sentence, you will know whether you agree or disagree. If you
strongly agree, circle A next to Number 1. If you agree, but not so strongly, or you
only "sort of" agree, circle B. If you disagree with the sentence very much, circle E
for strongly disagree. If you disagree, but not so strongly, circle D. If you are not
sure about a question or you can't answer it, circle C. Now, mark your sheet, then go
on and do Example 2.

Do not spend much time with any statement, but be sure to answer every statement.

Work fast, but carefully. There are no "right” or "wrong" answers. The only correct
responses are those that are true for you. Whenever possible, let the things that have

happened to you help you make a choice.

1. I amsure that I can learn math. ABCDE
2. My teachers have been interested in my progress in math. ABCDE
3. Knowing mathematics will help me earn a living. ABCDE
4. 1don'tthink I could do advanced math. ABCDE
5. Math will not be important to me in my life's work. ABCDE
6. Males are not naturally better than females in math. ABCDE
7. Getting a teacher to take me seriously in math is a problem. ABCDE
8. Math is hard for me. ABCDE
9. It's hard to believe a female could be a genius in mathematics. ABCDE
10. I'll need mathematics for my future work. ABCDE
11. When a woman has to solve a math problem, she shouldaskaman A B CDE
for help.
12. I am sure of myself when | do math. ABCDE
13. I don't expect to use much math when I get out of school. ABCDE
14. 1 would talk to my math teachers about a career that uses math. ABCDE
15. Women can do just as well as men in math. ABCDE
16. It's hard to get math teachers to respect me. ABCDE
17. Math is a worthwhile, necessary subject. ABCDE
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18.

19.
20.
21.
22.

23.
24.
25.
26.
217.
28.
29.

30.

31.
32.

33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.
44,
45.

46.

47.

I would have more faith in the answer for a math problem solved by
a man than a woman.

I'm not the type to do well in math.
My teachers have encouraged me to study more math.
Taking math is a waste of time.

I have a hard time getting teachers to talk seriously with me about
math.

Math has been my worst subject.

Women who enjoy studying math are a little strange.

I think I could handle more difficult math.

My teachers think advanced math will be a waste of time for me.
I will use mathematics in many ways as an adult.

Females are as good as males in geometry.

I see mathematics as something | won't use very often when | get out
of high school.

| feel that math teachers ignore me when | try to talk about
something serious.

Women certainly are smart enough to do well in math.

Most subjects | can handle OK, but I just can't do a good job with
math.

I can get good grades in math.
I'll need a good understanding of math for my future work.
My teachers want me to take all the math I can.

I would expect a woman mathematician to be a forceful type of
person.

I know I can do well in math.
Studying math is just as good for women as for men.
Doing well in math is not important for my future.

My teachers would not take me seriously if | told them I was
interested in a career in science and mathematics.

I am sure | could do advanced work in math.
Math is not important for my life.

I'm no good in math.

I study math because | know how useful it is.

Math teachers have made me feel | have the ability to go on in
mathematics.

I would trust a female just as much as I would trust a male to solve
important math problems.

My teachers think I'm the kind of person who could do well in math.
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Appendix Four
Observation schedule

Date:

Class:

Type of class: Single boys [ ]  Singlegirls [ ] Co-ed [ ]
Number of students:

Teacher: Male [ ]| Female [ ]

No. of years of teaching experience:

Lessthan5 [ ] 5-10 [ ] 10-15 [ ]
15-20 [ ] more than 20 D

Qualifications of teacher:

Physical environment of class:

Seating arrangement of students:

Teacher- Pupils interactions Boys Girls

Frequency of questions asked by
teacher

Type of questions asked (procedural,
routine, higher-ordered...)

How students respond to the
questions?

Wait time

Reactions to student’s response

Prompts/ cues/ hints to students

Teacher’s non-verbal communication

Student-teacher interactions Boys Girls
Who mostly ask questions in class?

Which type?

Teacher’s reaction to student’s

questions

Student’s reaction to teacher’s

response
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Student-student interaction

How groups are formed?

How discussion goes within a group?

Is there one who dominates? In what
way?

Are there left-alones within a group?

What are the strategies boys and girls
use while solving a problem?

Who seeks the help of the teacher
while dealing with a task? When and
in what way?

General attitude of teacher towards
students

Any other relevant information
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Appendix Five

M w0 np e

10.
11.
12.
13.
14.

Questions for interview of students

Do you find mathematics easy or difficult?

Do you find mathematics useful in everyday life? In what ways?

How do you rate your performance in mathematics?

Do you encounter problems in mathematics or in particular topics?

Which ones?

Has there been any particular event which has resulted in your liking/disliking of
mathematics?

In which aspects of mathematics do you encounter problems?

What is the main factor that makes you like/dislike mathematics?

How do you rate the influence of your teacher in your achievement in
mathematics?

How do you rate the influence of your parents in your mathematics achievement?
How do rate the influence of your friends in your mathematics achievement?

To what do you attribute your success/failure in mathematics?

Who has the greatest influence in your mathematics learning?

Do you prefer to have a male or a female mathematics teacher?

Do you find that mathematics is more for the male or female students?
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Appendix Six

Response from interview of students of School A

Question Group 1 Group 2 Group 3

1 A bit easy but there e Abitdifficultand a e Mathematics is
are a lot of things to bit easy. If we have easy and it is my
remember like many understood all the favourite subject.
formulae. explanations in the e Easy.
A bit difficult. I do lower classes, itwill | ¢  Easy but there are
not understand. Lots be easy. many formulae to
of confusion. e Some topics are easy remember
Difficult. We need while others are
regular work in difficult.
mathematics. e Difficult as we need a

lot of reasoning.

2 Itis useful inalmost | ¢ Useful and ... e Shopping
all activities of life. e ltisuseful asalmost | e Shopping
For example if we are all jobs require e Almost all jobs
crossing the road we mathematics require
can see the speed of | & It helps when | go mathematics
the car and decide shopping.
whether we can cross
or the car will knock
us down.
Er useful but...
At each time we use
it. Mathematics is in
fact about reasoning .

3 Can do better with e Canwork. e | can work.
revision and practice. | ¢ Can work but we e Cando better.
A bit weak but can do have time constraint. | e Not so good in
better. Too much of previous classes but
We need much more homework. has improved.
practice. e Can do better.

4 Not as a whole butit | ¢ Measurement. e Not really
depends on the topic. | ¢  Measurement e No problem
Where we have to e | have problems in e No real problem
remember formulae simultaneous
by heart and apply equations.
them.
Trigonometry.
In those areas which
require reasoning.

5 Lack of confidence e No e Hesitation
and practice e No e  Hesitation
Er... e No e  The usefulness of
The teacher at Form the subject

1.
Not much of

interaction
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Definitely formulae
and | have to learn
them.

Hesitation
Hesitation

The way questions are

written (word

problems)

Language of the
problems

Whenever questions

are put in a situation.

Word problems
Word problems
Word problems

Frankly I cannot say
I do like maths. It is
a subject where
when one gets a
certificate. People
judge the reasoning
of the person
through the result
obtained in
mathematics.
Hesitantly, I like it.
I just like the
subject.

I like it as | like doing

jobs which involves

the use of
mathematics.

When | find somebody
working well in
mathematics, this
motivates me to work
harder.

I do like it much. It
has got some difficult
topics.

I like mathematics
as | enjoy doing
calculations.
Because it is
helpful in other
subjects.
I like it because
one has to "strive"
hard to solve the
problems.

My actual classroom
teacher has brought
in many things. In
lower classes | was
quite weak in maths
but after working
with him, my "level"
has increased.

Very encouraging
(as compared to the
previous ones)

The teacher
encourages all
student in the same
way. He does not
differentiate between
the good student and
the others.

Good explanation.

If we do not
understand, he
explains all over again.
He encourages me.

Since working
with him, | find
that | have
improved.

He is encouraging.
At first | was not
good in maths but
after having
worked with him |
have improved.

My parents support
me a lot. If | have to
take tuition, they are
ready to pay.

Me also.

Parents do support
me.

Not much influence.
If I need private
tuition, they are
there. But when it
comes to help, my
sister helps me as
my parent work and
have not time.

Not much of help.

It is my brother
who helps me in
mathematics.
Whenever | have
problems in
mathematics, it is
my father who
helps me.

Not really. |
manage on my
own.
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10

We can have
competition with
friends. When we
find that our friend is
doing well in maths,
we tend to work
hard.

My friends help me
whenever | have
problems in maths
(both boys and girls)
Just like I help my
friend, they also help
me. We work
together.

e If my friend has
understood, why
can't I not
understand. Thus I
have to try.

e If my friend is doing
well and | too have
the same ability then

e My friends do help
me.

When there is
something |
haven't
understood, my
friends help me.
How come my
friends with the
same ability have
understood and not
me?

When | find my
twin brother in the
class doing well, |
have to work
harder.

11

I thing it is lack of
confidence and
practice. Not
because it is too
difficult for me as |
know | can do
mathematics.

Me also I think it is
lack of practice.

If | practice more, it
will help me
improve my
performance.

e More work will help
me.

e | think failure is
because of lack of
effort and success is
because of the will
to work.

e Lack of effort.

Help from my
brothers and
teacher.

Lot of practice.

I do like to do
much homework.

12

My family. My
father, mother,
brothers and sisters
have not done so
well in education,
they encourage me
to do well in maths.
My classroom
teacher.
Both my classroom
teachers and private
tuition teacher.

e Nobody
e Teacher & sister
e Teachers & sister

My brother
Father
Teacher

13

Does not matter
provided he or she
explains well.

Me also.

e No preference (in
class)

14

Both are the same
Both

Boys have a slight
advantage

e No difference
e Both do equally well
e No difference

No difference.
Boys are better
Both do equally
well
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Response from interview of students of School B

Question Group 1 Group 2 Group 3
1 It depends on the If the child I think that it is
chapters. Er... If the concentrates he will neither easy nor
teacher explains well understand other difficult. It all
we are going to wise not... depends on the
understand. | think that it depends student and on the
It is easy as well as on the chapters. teacher. If the
difficult. It depends There are some teacher works in a
on the chapters we which are easy and way where he is
are dealing with. If some which are motivating, the
the teacher does not difficult but it also students also will
explain well we are depends on the work.
going to face “volunteer” of the | feel that
problems. student. If he/she mathematics
It also depends on the wishes to understand, depends on the
child. If he/she is they will make the “volunteer” of the
clever er... he may necessary effort. students. If they
understand. Mathematics is a feel like working
subject which is easy they will work.
as well as difficult. Today
There are people who ...everybody is
do not have the taking tuition. This
ability to adapt with means they are
the subject. Some encountering
understand very fast mathematics at two
while others do so places. Thus
after quite some mathematics
attempts. It also becomes easy.
depends on the
chapters under
discussion and on the
way the teacher is
explaining.
2 Suppose when These days to get a I do think that

buying certain things.
If an illiterate person
buys something the
seller may cheat him.
It is useful. For
instance we are doing
Accounts and we
thus get the ability to
count. Also for
shopping.

It is useful as when
we get married we
have to buy things
for home and thus do
the calculations. We
do not need to hire

job we have to have
mathematics.

I think that
mathematics is very
important for when
we are going for
shopping nobody can
fool us. I know that
we have lots of
people who can try to
cheat us. As he
pointed out for the
job market also.

I also think that
mathematics is useful
to us for counting,

mathematics is
very important all
the more for young
children. Since
childhood they
have to have
knowledge of
mathematics. Their
brain will function
faster, they think
fast and ahead.
This will help them
when they grow up
they do not take
much time to take
decisions.
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somebody else to do
the counting.

when we go for
shopping no one can
cheat us. Itis also
useful to get a job for
nowadays one has to
have knowledge of
mathematics to get a
job.

With the
revolution
happening
mathematics is
very useful. They
do mathematics
right from primary
level till HSC and
this will help them.
Everybody needs
mathematics
nowadays. Even
the milk seller
needs mathematics
to keep an account

of business.
I find myself ... I revise only atthe | ¢ | was not liking
improving in eve of the exams. | mathematics at the

mathematics day by
day....

Er... I am improving
(hesitantly)

It depends ... at
times can improve
(laugh) Er... In
mathematics if we do
not have practice we
may face problems.
If we have done a
topic at the beginning
of the year and we do
not revise, we may
forget it.

find myself
improving in
mathematics.

I can say that I’m
improving in
mathematics. To be
able to work well in
mathematics not only
you have to
understand the topic
but also one has to
practice. We have the
great saying
“Practice makes
perfect”.

At times | work well
and sometimes not so
well. It depends
whether | am
practicing enough.
Normally I am quite
lazy and | do not
work enough.
However | feel that |
can work.

beginning but now
| feel that | am
improving. As is
well said “Appetit
vient en
mangeant”. We
should take risk
and try and when
one tries one can
find success.
Mathematics helps
us a lot. I find that |
have improved a
lot. I was a bit
weak before but
now | find myself
in a better position.
It also depends on
the teacher. If the
teacher is
explaining well, the
students will
improve and will
do their best to get
better results.

| find myself good
in mathematics.
The marks | score
in the tests are
quite good.
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I do have problems in
mathematics ... in
topics like three
dimensional, circles a
bit. I find locus easy
Er...

No real problem as
such

Right now | do not
have problems but |
do have some
difficulties in
trigonometry. | find it
difficult to
differentiate sin and
COs.

In general | do not
have problems in
mathematics but | do
face some difficulties
in the topic “LOCI”.
Not for the
construction but
when we have to
shade particular
regions.

I do have major
difficulties in
mathematics as such
for there are some
topics where | have
got some weak
points. Like in
Circles | do not know
which theorem to
use.

| do not have much
problems in
mathematics but |
do like stuff where
there are drawings
to make (for
example circle,
locus and even
probability).

In general | find
that I am quite
good in
mathematics but |
have problems with
the chapter LOCI.
Where we need
precision.

I have problems
with the chapter of
Angles as when It
was done at
primary level | was
absent because of
an operation and at
lower secondary
level the syllabus
was not completed.

My teacher explains
well the chapters...
My private tuition
teacher also does
well. He is friendly
and we can ask him
any question.

I was encountering
problems in
mathematics as | was
not getting the right
answer to certain
questions. This made
me dislike
mathematics to some
extent. | was feeling
anxious that | lose
marks in the test.
Mathematics was a
headache for me.

At primary level
whenever we had to
tell the time from a
clock face | was
happy as my parents

.When | was at
primary level 1 did
not know how to read
time. That made me
have a slight dislike
for mathematics. But
now things are all
right.

I liked mathematics
since the primary
level. Whenever we
were tackling
mathematical
problems amongst
friends, it was so nice
to be able to get the
answer. There was
competition but it
was good. Also when
we do well in
assessment, this helps
in developing a liking
for the subject.

I was not having
much problem in

At primary level |
was doing well in
mathematics and
also in Form 1.
However in Form
I1, | got a teacher
who was
explaining
mathematics orally.
We know that this
subject cannot be
done orally. | was
facing much
difficulty in that
year and | did not
do well in the
exams also. This
made me frustrated
and I was not liking
mathematics at all.
In Form 11, | got a
teacher who
motivated us well
and I started
working well again.

273




had taught me how to
do it. I could answer
all the questions of
the teacher and this
made me happy. Due
to a cyclone | could
not attend classes for
some time and the
chapter on
measurement was
being discussed. As |
was absent I had
problems in that area
and I still do not like
that chapter.

mathematics at
primary level except
for say volume. It
could be that i was
not able to
understand the logic
in it. 1 do not like or
dislike mathematics
but | know that it is a
must and we’ll need
it.

I have been
working well in
mathematics be it
primary or
secondary level.
We need
“volunteer” to do
well in that subject.
At primary level |
was not that good
in mathematics.
However at
secondary level |
am doing well and
scoring good marks
in assessments.

I have problems in
circles. We have too
many formulae to
remember.

I have difficulties
concerning the way
the problems are
framed. At times the
language used is
confusing and we
have problems to
understand.

Er...

Too many formulae
to learn by heart.

I think that the
number of formulae
we have to
remember is too
much We may
understand the
problem but if we do
not know which
formula to use we
shall not be able to
do the problem. At
times there are
catching points in
the questions.

Too many formulae
and theorems to
remember. Problems
in mathematics are
very tricky and one
has to think hard to
be able to solve
them. They are
complicated and a
wastage of time
also.

| encounter
difficulties in
problems where
diagrams are not
provided; we have
to draw diagrams
and draw our own
conclusion. When
it comes to just
equations things
are fine.

I think it is
memory. It is quite
difficult to
remember all these
formulae.

| do not have
much problems.
Even the equations
can be
remembered with
practice. It is not
so difficult.

There are some
chapters which make
me like the subject
and some which
make me dislike it.
There are some
chapter in
mathematics where
we do not find the
logic For example
(Matrices)

I like playing with
numbers and thus
like such questions.
If the teacher is
friendly and can
motivate us to learn
the subject we will
definitely like the
subject.
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I do not understand
the explanation of
my teacher. We
cannot ask questions
as he gets angry
when we do so.
However my private
tuition teacher is
very friendly and we
can talk to him.

I depend on both my
classroom teacher as
well as my private
tuition teacher.
There are things that
I do not understand
in class and I do in
tuition (second time
doing it) and vice
versa. However my
classroom teacher is
not friendly at all
with us.

I used to take tuition
but I have stopped. |
find myself
confused whenever
not the same topics
are being discussed
at school and in
tuition.

I understand much
more in tuition than in
classroom. The
teacher keeps on
postponing the
correction of
homework.

| think that the teacher
is much more
concerned with the
completion of syllabus
than helping students
to understand
mathematics. If we
have not understood
something he is
reluctant to explain
again. Moreover he
corrects homework
orally.

| can say that my
private tuition teacher
is better than my
actual classroom
teacher. | believe that
one of the
fundamentals of a
teacher is to make one
like the subject. My
classroom teacher is
much more concerned
with finishing the
syllabus. If he finds
that he is a bit behind
what other classes
have done, he rushes
at the expense of
understanding. He
tends to forget the
students, their needs
and whether they are
understanding or not.
It is true that there are
students in class with
high 1Q and who can
cope with mathematics
but there are also those
who need time to
adapt to the subject.
That’s why | feel
majority of the
students take private
tuition.

| think that there
are teachers who
do their job for the
sake of an earning
and others who do
it because they
love the subject.
If we do not take
tuition I do not
think we’ll
manage in
mathematics.
| feel that there is
not much
difference between
the classroom
teacher and my
private tuition
teacher. There are
certain aspects
where he does not
react properly.
| find both of them
doing a good job;
here are things that
| do not understand
inclass and | do in
tuition and vice
versa. The
classroom teacher
has a responsibility
of completing the
syllabus and
students should pay
proper attention
whenever he is
explaining (and not
fool around).

275




My parents are very
much interested in
my studies. They
encourage me a lot.
My father was a
teacher of
mathematics
himself.

My parents
encourage me a lot
to study
mathematics. They
have got experience
and they know how
important
mathematics is for a
job.

My parents work
and they do not have
much time to help
me. It is my
grandfather who
helps me.

My father helps me a
lot in mathematics. He
uses a lot of maths in
his work and
encourages me to
work hard.

My parents encourage
me to work well in
mathematics. They
know it is subject
which is important to
secure a job
afterwards.

My parents do not
help me much in
mathematics. They do
realize that | need
some time to be able
to understand
mathematics. One has
to find the logic
involved. As the
syllabus has changed I
do not think that my
parents will be able to
help me much.

My parents do not
have time to help
me. It is my
brother who helps
me. He is in the
Accounting
Section and he
helps me.

The
encouragement of
parents plays an
important role in
the life of a
student. My
parents do
encourage me to
do mathematics.
My father
encourages me to
do mathematics as
he himself was
good in it. He
wants me to do
even better. In
Form Il my
performance in
mathematics was
not that good. He
sent me for private
tuition at two
places.

10

Er... (hesitantly) if
in an assessment a
friend has got better
marks than me, I’ll
try to get better
marks in the next
assessment.
Whenever | do not
perform as well as
my friends in a test,
I work much more
to be able to do
better. They also
help me to
understand certain
chapters.

When my friends
score better marks
than me, | tend to
work harder to get
better marks.

When | find my
friends working
hard, | get motivated
to put in more effort.
My friends do have
an influence because
when they get better
marks than me | feel
a bit jealous. | want
to have better marks
than them. Also,
when we are trying
difficult problems
and they have got
the answer, | work
much harder to try
to obtain the answer.
The influence of my
friends is very
positive not only in
mathematics but in
all other subjects.
When | find that

When teachers tell
us that students in
the other Form IV
classes are better
in mathematics,
we do not like
such comments.
We then work
much harder.
Competition
among friends
helps us to work
hard and do well
in mathematics.
Competition is
good.
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they all are doing
well and | am
lacking behind |
want to work harder.
I find that this sort
of competition is
good for us.

11 e My private tuition e | work hard and e | believe that the
teacher and my practice. way | work
parents encourage me If I do not do well in (highlighting
to study well in mathematics it is important
mathematics. If | because of myself. formulae...) helps
succeed it is because | o | believe that me to do well in
of hard work. “Practice makes mathematics.

Failure is because of my perfect”. For
classroom teacher. He mathematics you Students have the
does not explain well. need to practice. Also | tendency to do things
one has to have the that they like. Failure in
e My parents and my necessary motivation. | mathematics may occur
friends. One has to because of improper
put in more effort. Lack of practice and planning on the part of
proper motivation. the students.
If I do not do well in
mathematics, it is e Because of myself e However well a
because of myself. | have and support from my teacher has
to put in the necessary friends. When I find explained, the
effort. that my friends are effort must come
scoring 99 out of from the student.
e When | do well in 100, why not me. In They have to have
mathematics | can any case you have to the necessary
get a reward (gift) make the necessary motivation and
... No proper advice and effort. work hard.
support from family.
Because of myself. There are too many
subjects to study.

Failure can occur if one

is not giving enough

time to mathematics.

e Encouragement of
the parents and
teacher and hard
work.

Lack of seriousness on

our part.

12 e My parents and in e My private tuition e My brother who

some way my
private tuition
teacher.

e Formeitismy
friend. I am
impressed by the
way he deals with
the problems. If he

teacher.

e Formealso itis my
private tuition
teacher. He is very
friendly, explains
well and is very
helpful. Then comes
my parents and

encourages me to
perform better
than him. My
friends also.

e My private tuition
teacher.

e Formeitismy
family. Almost all
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is not getting the
right answer he
keeps on trying
hard.

My neighbour...

friends.
My friends in class.

my cousins do not
do so well in
mathematics.

13 Male teacher.. | prefer a male | prefer a male

Female teacher... teacher as if | have a one.

Hesitant beautiful lady | If you carry a
won’t be able to survey you’ll find
concentrate. that most of the
I think | shall be great
able to interact mathematicians
better with a male are males. Thus |
mathematics teacher believe that a male
provided he is maths teacher will
elderly. be better than a
For me it does not female one.
make any difference Does not matter.
provided he/she
explains well and
motivates us
properly to work.

14 Boys are better in I do agree that

mathematics while
girls are better in
language.

We cannot say for
sure that boys are
better or boys are
better. It all depends
on the student.
However I’ll agree
that we girls are
more prone towards
literature which
involves emotion
and sentiments.
However there are
girls who are really
good with numbers,
we have exceptions.
We cannot say that
girls are not good in
mathematics. They
are also good but
boys are more
consistent.
Whenever they take
a decision to work
they do it. But we
girls are more
sentimental.

boys have got a
greater ability to
do mathematics
than girls. We
girls are more
attracted towards
TV and thus
language while
boys are more
interested with
mechanical
things...
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Response from interview of students of School C

Question Group 1 Group 2 Group 3

1 Mathematics is easy A bit difficult. At Easy
if we apply all the times the teacher re | find it easy
formulae and we’ve explains but still we
completed our do not understand.
syllabus. Mathematics is easy
Very easy but at times we have
Itis easy if we’ve problems.
understood the
guestions.

2 Very useful We need maths for a Maths is important
In all activities we good job in everyday life
need maths Very useful To get a good job
For shopping We use mathematics Mathematics is

when we go shopping useful in other
subjects also

3 I am not satisfied. | | think my Good
think 1 can do much performance in maths I think that I am
better ... with more is ok but I can score doing well and if |
effort. better marks if | continue to work in
I am not satisfied. | practice much more. this way I’ll
think 1 should devote I am ok in maths but | succeed.
more time to maths can do better with I am good in maths
as | am weak in it. more practice. but if I try more
My marks | score are Quite good but if | problems I’ll
quite low. 1 face practice more it will succeed.
difficulties while be better.
solving some
problems.

I am quite satisfied
with my
performance but |
think | can improve
by more practice,
revision and taking
private tuition.
4 Hesitant ... Erin I have some doubts in I have difficulties

some small parts.
Chapters like circle

I find problems in
circles, trigonometry.
Circles,
Trigonometry

Quadratic Equations
as there are many
types of equations,

In pyramids ... | have
problems in
calculations ... | have
to understand the
diagram to be able to
proceed.

In Quadratic
Equations and
Trigonometry

in Circles.
| have difficulties
in Circles. At
times | do not
understand.

Circles and Three
Dimensional
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In Form I | was
sick and thus absent
from school. | could
not do the problems
and thus I do not like
mathematics.

I started finding
maths difficult as
from Form Il.

I used to like
mathematics a lot but
in Form IV | am
quite discouraged. |
find mathematics
becoming more and
more difficult.

| used to like maths
and since | have done
the chapter “Circles”
I like maths much
more.

At Form | and Form
I11, I was not liking
mathematics. But as
from Form 11, | have
started liking it.

| like mathematics as
| find that I can tackle
the problems.

| have difficulties
working with
equations.

I had a real good
teacher in Form 11
and we wished we
had the same one
again.

We had the same
teacher from Form
| to Form Ill and
we liked the way
she was teaching.

Er., Too may
formulae.

Too many formulae.
They are confusing.

I get much confusion
between the
formulae. Too
many.

I have difficulties
with equations and
formulae. They look
to be the same.

Me too.

I have confusion
between the formulae
for maths and add
maths ... they are
different.

| have problems
with formulae; we
have formulae in
maths and in add
maths also.

I have problems
with the type of
questions asked,
the language used.
| confuse between
formulae and
equation.

If | understand a
chapter on the
whole, | like maths
otherwise not.

I like doing
mathematics because
it is useful in
everyday life.

I do not like
mathematics because
of my teacher. She
does not explain well.

If | get a good
teacher, I shall like
mathematics,
otherwise not.

Er. Because of
teacher. At times
we understand ....

At times she goes
out of subject (laugh)
She explains ok but
at times she
discourages us from
learning maths.

At times | am
discouraged. The
class becomes
boring.

| think a teacher
should encourage
students to learn
mathematics. But our
maths teacher
discourages us. If we
haven't done our
homework properly,
she tells us that we
are going to fail our
exams.

| think that all
teachers must
encourage us to do
maths as it is so
useful in our
everyday life.

My teacher

My teacher
discourages us to
do maths as she has
the tendency to tell
us that 'next year
we'll do the chapter
again altogether.
The teacher tells
too much on
personal matters
(laugh).

At times she
discourages us.
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encourages me to do
maths.

9 My mother My sister helps me My parents
encourages me a lot whenever | have encourage me to do
to do mathematics. difficulties with mathematics. They
She tells me that | mathematics. provide me with
must study to My brother and private tuition.
succeed in life. mother help me while My father helps me
My father | am solving to solve
encourages me to do mathematics mathematical
maths. problems. problems.

My parents and It is my sister who My parents

brother do encourage helps me to do maths encourage me to do
me to do mathematics.
mathematics as it is a

subject which is used

everyday.

10 When | do not For me also, my At times | feel that
understand my friends help me. my friends help me
friends help me. My friends are of more than the
My friends do help great help to me. | teacher (laugh).
me. We share the did not understand Friends do help
chapters and the the chapter ‘circles’ at each other. We
chapter I have well all and my friend work in
understood I explain explained it to me. cooperation.
to my friends and Whenever | have There are some
vice versa. problems my friends friends who are

explain the chapter in personal. They do
detail. not like to share.

11 If I like mathematics On one hand | like to These days | am

it is because of my
teacher. Whenever |
have understood
everything | like the
subject. But at times
| feel that | cannot do
maths.

At times it is the
chapter or the
problems which
discourage me.
When | find the
chapter easy like
variation | like to do
maths.

... I find
mathematics a bit
difficult. My teacher
discourages me from
doing mathematics.
She tells me that the
problems are
difficult and | get
discouraged.

do maths as | get help
from my sister. On
the other hand | do
like maths because of
my teacher. She does
not help us whenever
we have problems in
maths.

I like to do maths as
my brother helps me
at home. But at times
| get discouraged and
then | do not put
enough effort.

| am encouraged to
do maths by my
teacher. However
when | find that my
marks are quite low
after having put so
much effort, | get
discouraged.

finding maths easy.
It is my private
tuition teacher who
has helped one me
in maths. He has
explained the
concept properly.

I am doing well in
maths because of
my effort. When |
have some doubt, |
ask my sister for
help or my private
tuition teacher.
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12

My father.
My father.
My father.

My friends.

My brother and my
friends.

My friends.

My friends and my
brother.

My friends and my
father.

My father and my
friends.

13 A female (laugh). Anyone but | feel a Male teacher as he
A female. male as my private will explain better.
A male. He will tuition teacher is a A male teacher as
explain better. male and he explains he will make more
very well. effort for us to
A female teacher as | understand.
shall be a bit Male teacher as my
embarrassed with a private tuition
male one. teacher is a male
A female teacher as a and he explains
male teacher will very well.
hesitate to shout at
students.
14 Both. They Both have the same Both as maths is

understand maths in
the same way.

Both as girls have
the same right as
boys.

Both as maths is
useful to everybody

right. | feel that
females perform
better as | have
confidence in myself.
Both have the same
ability to learn
Bothas .....

for everybody.

Both as one has to
use his/her head to
do maths.

Both as maths is for
everybody.
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Response from interview of students of School D

Question Group 1 Group 2 Group 3

1 Mathematics is a I think that | find mathematics
subject which is quite mathematics is easy very easy. One has
easy. We have to and er... to use his brains.
work hard. Mathematics is easy | find mathematics
It is easy as well as if we practice very easy, with the
difficult. One has to regularly. help and support of
make use of his head | find mathematics my parents.
and reason out. very easy and Mathematics is
| find mathematics interesting. Everyday very easy. We have
very easy. We have my parents help me to work hard and
to practice everyday at home. practice a lot.
and revise what we
have done at school.

2 It’s being used in It is really important Itis very useful...
other subjects, as many jobs We can do many
science, nowadays need jobs with it like
technology... mathematics engineer...
Everywhere in life, in (hesitantly) Mathematics is
the bus etc Everybody makes extremely useful in
Everywhere, for use of maths, those today’s life.
counting of money educated and those Almost everybody
and for calculation not educated also. makes use of it like

I find maths very the engineer, pilot

important as | use it etc. It also helps to

everyday, at school get a good job.

and at home. Also in It helps in getting a

other subjects like good job like

add maths, statistics teacher of

and others. mathematics and
other jobs also.

3 My performance in I have not progressed | do work well as

mathematics is not
that good but | have
to continue practicing
to improve.

My performance in
mathematics is low
as compared to the
other subjects. | have
to work harder and
have more
conviction. At times |
lack confidence in
myself.

| find myself
improving in
mathematics. At CPE
level I did not maths
but | find it

much in
mathematics. | have
to put in more effort,
practice more.

| am quite on the
average side
concerning my
performance in
mathematics. | have
to put in more effort
to score better marks.
| find that my
performance in
mathematics is
diminishing. | have
the tendency to
neglect mathematics
because of other

the marks | have
scored in the last
tests demonstrate.

I am doing well but
| feel that | should
put in more effort.
I think 1 am doing
well. At the
primary level, | did
not like
mathematics but
now | love
mathematics.
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interesting now.

subjects. | have to
revise more.

| find Translation a
bit difficult.

On the whole it is ok
but I have problems
with Matrices.

| find the chapters
Simultaneous
Equations and Sets a
bit difficult. | have
problems with the
language in
questions.

For me | do like the
chapter Matrices.
On the whole it is ok
but I have some
problems concerning
language in
questions.

| have some
problems working
with questions; | do
not understand some
words in the
sentences.

On the whole | do
well but | have
some difficulties in
Sets and
Probability.

I have some
problems in
understanding
questions at times.
I do not like the
chapter Probability
but I have to make
effort to work.

When | score good
marks in
mathematics | am
encouraged to work
in mathematics,
otherwise not.

My private tuition
teacher has
encouraged me to
learn mathematics.

| started to like
mathematics since
Form Il because of
my teacher.

| started to like
mathematics since
Form Il because of
my teacher. He used
to explain very well.
Since Form | when |

I like mathematics
because of my
teacher of Form I1I.
He used to
motivate us a lot to
learn maths.

| had a good
teacher since Form
I. 1 used to be
punished whenever

His clear explanation, found that the | was not doing my

concern for small chapters were very homework and this

things and guidance. interesting. has motivated to

| started to like work better in

mathematics since mathematics.

Form I11 because of | started liking

my teacher. He mathematics as

motivated me and from Form I1. |

told me that | can do found that the

mathematics. chapters were
becoming more and
more interesting. |
was supported by
my teachers and
parents

There are many One has to Er language...

things | can not understand English I do find

remember ... (pause)
It is a bit complicated
We have to
remember the
procedure; how to
solve an equation. At
times it is easy and at
times it is confusing.
I have problems with
the language and the
formulae (Coordinate
Geometry)

properly to be able to
do mathematics
properly.

One has to practice
often to be able to
remember the
formulae. Also
language.

I find remembering
formulae a problem.

remembering
formulae a big
problem. I practice
these everyday.
Too many
formulae. At times
we have
difficulties in
understanding the
questions.
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It depends on the
environment we are
working in. The
environment should
be conducive to
learning.

If the environment is
ok and we get
encouragement, we
get more moral

Er (Hesitant)...

My parents help me
in mathematics and
my teacher also.

For me it is my will to
work.

Myself. My
readiness to work.

My dedication to
work, my teacher
and the support of
my parents.

We do not have
much letters
involved in maths;
more of numbers

strength to study. [Nature of the
e My parents motivate subject]
me to learn
mathematics and I also
like doing it.

8 e Henotonly helpsus | e For me the teacher e Hehelpsus alot.
in mathematics but explains very well. He takes time to
in other subjects Whenever he is strict explain and also
also. He encourages in class the students gives us advice.
us. work better. He has patience

e Heisavery patient | e The teacher explains and ...
person and ... well. He is patientand | e  He definitely has
(laugh) gives us advice also. patience. He is
e | find him very strict | ¢ A good teacher. He also severe which
in the good sense. helps us even in other helps us to work.
He explains well, is subjects. e Heisagood
patient and helps us teacher. He is
towards discipline. severe whenever
necessary and
talks to us nicely
also.

9 e My parents put e My parents do e My mother
pressure on me to do encourage me to do encourages me a
mathematics. All of well in all the subjects. lot. Whenever |
them do well in the Whenever | have some am studying she
subject. problem I consult reduces the

e My brother helps me them. volume of the
in doing e My parents help me in radio. My sister
mathematics. He mathematics and in also helps me in
encourages me to other subjects also. maths.
study. If thetvison | e My parents help me. e My parents
he switches it off. Everyday they ask me encourage me to

e My parents and what things | have to do mathematics.
cousins help me to do and if | have Almost everybody
solve problems | difficulties they do in my family do
cannot do. help. well in maths.

e My parents help
me in mathematics
and in other
subjects also.

10 e We can have e If my friend has e When there is

competition with
friends. When we
find that our friend

understood, why
can't I not
understand. Thus |

something |
haven't
understood, my

285




is doing well in
maths, we tend to
work hard.

e My friends help me
whenever | have
problems in maths

(both boys and girls)

e Just like I help my
friend, they also
help me. We work
together.

have to try.

If my friend is doing
well and | too have
the same ability then

My friends do help
me.

friends help me.

e How come my

friends with the
same ability have
understood and
not me?

e  When I find my

twin brother in the
class doing well, |
have to work
harder.

11 e My teacher, parents e My success is e My success in
and friends. because of my mathematics is

e The support of my parents and my own because of my
teacher, parents and effort. own effort. |
friendsand alsomy | e If I succeed in the revise a lot at
own effort. examinations it is home.

e The support of my because of my e | thinkthatif I
teacher, friends and teacher, parents, and succeed in
parents. my own effort. mathematics, my

e My teacher, parents, family and I will
friends are the ones be happy. If I do
responsible for my not succeed it will
success in be total chaos.
mathematics. e If | succeed, itis

because of my
teacher and my
own effort.
12 e Theteacherand my | e My father. He helps | e The teacher I had
father. me a lot. in lower classes.

e My brother and e Itis my brother. e My parents. They
teacher. e My father. He helps give me moral

e My friends, teacher me in problem support and also
and parents. solving. If | have help in the subject.

forgotten any e My mother. She
formula he helps me encourages me a
to recall it. lot to do
mathematics.
13 e A male teacher is e A male teacher will e No problem.

better as the students
make much noise in the
class.

e A male teacher
knows better how to
ascertain discipline in
the class and make us
understand.

e Both are fine.

be more severe and thus
better.

No preference.

He/she should help us to
work.

| prefer a male

teacher as he will help
me to study
mathematics.

e Both are fine. But
the male teacher is
more severe.

e No problem but I
prefer a male teacher
as he will be more
severe and we’ll learn
better.
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14

There is no
difference.

No difference.
They are the same.

No difference.
Both can do
mathematics well.
For me there is no
difference. It is the
knowledge of
mathematics which
matters.

Boys have an
advantage while
doing
mathematics.

| think that
mathematics is
very useful in life.
Thus both the
boys and girls
should do it.

Both should study
mathematics as we
find that men and
women are
working side by
side.
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Appendix Seven

10

11

12
13

14

15

Questions for interview of teachers

How long have you been teaching mathematics at the secondary level?

Have you been teaching only boys, girls or both?

Could you tell us more about your experience as a student of mathematics
and as a mathematics teacher?

You have had pedagogical training at the MIE. How do you compare your
teaching before and after the course?

What do you believe is the trend in the performance of students in
mathematics in Mauritius?

What do you think are the difficulties that our students encounter while
learning mathematics at the secondary level?

Is there anything particular to boys or girls?

What role do you feel questioning plays the in teaching/learning process?
What can you say about the mathematical problem-solving skills of boys and
girls?

If you were offered a choice to teach mathematics to a single boys’ class, or a
single girls’ class or a mixed one which one you would have preferred and
why?

Do you feel that peers have a great influence in a student learning of
mathematics?

What about the contribution of parents?

What can be done to enhance the teaching and learning of mathematics at the
secondary level?

Do you feel that gender equity in mathematics education has been achieved in
Mauritius?

If no, what do you think can be done to achieve it?

Do you have any other thing to add related to the teaching and learning of

mathematics at the secondary level?
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Appendix Eight
Interview of Teachers

Teacher from School A

How long have you been teaching mathematics at the secondary level?
About 25 years.

Have you been teaching only boys, girls or both?

Both. In a co-educational school.

Could you tell us more about your experience as a student of mathematics and
as a mathematics teacher?
As a student I did not like mathematics. But when | became a teacher | found

mathematics was easier to teach than other subjects like physics.

You have had pedagogical training at the MIE. How do you compare your
teaching before and after the course?

As far as content is concerned, it is the same. But what I have learnt from the MIE is
the methodology, them methods of teaching, the art of teaching.

What do you believe is the trend in the performance of students in mathematics

in Mauritius?

Personally | feel that the level has gone down. With the methodology, | have noticed
one thing: those who have a computer at home tend to waste time on it. They use if

for playing etc. They do not have much time devoted to their studies.

What do you think are the difficulties that our students encounter while

learning mathematics at the secondary level?

Language. They have problems with their English language. Also we have

intelligence. Perhaps it would be good if we have mathematics lab. Things are too
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abstract. Also the students are not so concentrated. They are attracted to things other

than studies.

Is there anything particular to boys or girls?

No.

What role do you feel questioning plays the in teaching/learning process?

Questioning is important. We can know where the students are as far as mathematics
in concerned through questioning.

What can you say about the mathematical problem-solving skills of boys and

girls?

At my school last year they boys were doing quite well in mathematics. But the
batch that we have this year, it is the boys who are having more problems. It is not

the same every time.

If you were offered a choice to teach mathematics to a single boys’ class, or a
single girls’ class or a mixed one which one you would have preferred and why?
I would have preferred only girls. They are a bit more attentive. Boys are more

turbulent.

Do you feel that peers have a great influence in a student learning of
mathematics?
It depends on the intellectual level of the student. Those who are intelligent will

make good use of peers and discuss with them. Others will not even bother.

290



What about the contribution of parents?
Parents have a great role to play. Nowadays, parents do not have much time to look

after their children. Proper monitoring is not there.

What can be done to enhance the teaching and learning of mathematics at the
secondary level?
| think the approach should not be too abstract. Also more of solved examples in the

textbooks. More help and support from the parents will definitely help.

Do you feel that gender equity in mathematics education has been achieved in
Mauritius? If no, what do you think can be done to achieve it?
I do not find any difference between boys and girls.

Do you have any thing else to add related to the teaching and learning of
mathematics at the secondary level?

At the lower secondary level, the curriculum materials should be more friendly and
less of literature used.
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Teacher from school B

How long have you been teaching mathematics at the secondary level?

For 18 to 19 years.

Have you been teaching only boys, girls or both?
Both boys and girls. | have worked for three years in Zimbabwe which was a co-

educational school and after that in this school which is again co-educational.

Could you tell us more about your experience as a student of mathematics and
as a mathematics teacher?

As a student of mathematics | have always been interested in the subject. Since
primary school | have done well in mathematics. Even in secondary schools, | have
won prize in mathematics.

To talk about my experience as a teacher, it has always been a good experience to
teach mathematics at higher levels. | prefer to work at lower and upper six levels
because I like to teach Mechanics. | like teaching at higher levels.

You have had pedagogical training at the MIE. How do you compare your

teaching before and after the course?

To be frank I have learnt much at MIE. Before talking about my experience at the
MIE I’d like to tell you that I have taught at primary level also. At primary level you
have to teach all the subjects but at secondary level you have to teach only
mathematics. The way the students learn mathematics at primary level is different
from the way students learn at the higher level. At higher level, we explain a
problem, a topic and then we give work. We follow a pattern as in the book. When
you talk about primary level it is different. You have to choose your own numbers,
you have to choose your own way to teach because at that level all the students are of
different level.

I should like to mention that | have been teaching at this school. | do not have to
cater for different abilities. We may have only one or two who are below level, but

the great majority is fine.
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What do you believe is the trend in the performance of students in mathematics
in Mauritius?

I think we have a social problem. Students are not serious with their work. At our
time we used to discuss mathematical problems with our brother, or anybody else.
But the students nowadays do not come forward with their problems. We can say
that there are two categories of students: one who take studies at heart and want to
get a good result in the exams and the other one who is just working. The ones that

take studies seriously do come and ask for help but the majority do not.

What do you think are the difficulties that our students encounter while
learning mathematics at the secondary level?

Regarding algebra, they may confuse between the operations to use. In
transformation, most of the students have problems. In the School Certificate paper
there is choice. Students tend to neglect certain topics that they will not attempt in
the examinations. Some students will tell you that they do not like this topic and do
not like attempting these questions. Another problem with students is that they do not
bring their textbooks in class. This causes much problems for them to do their work.

I also feel that since children take private tuition, they do not concentrate in class.

Is there anything particular to boys or girls?

We can say that girls are more hardworking than boys. Girls come to seek help from
the teacher more often than boys. Boys tend to work on their own or discuss with
their friends. Some of the boys just try 4 or 5 questions on a topic and feel confident

in that area but the girls no. Normally they do all the problems that you give.

Are you trying to say that there is something about the ability of the students?
There is that problem, yes. For the boys, they do easily grasp certain topics, even the
difficult ones. But for the girls it is not that easy. They have to do more problems to
be confident with the topic.

Can you say something about the performance of boys and girls in
mathematics?
From my experience, boys have a wide range of marks in a test, say from 15 up to

even 100. While for girls they have a smaller range; they won’t reach the top. The
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weakest can score say 30 and the highest 70, 80. Most of the time boys get
maximum marks. | can say that boys perform better than girls and | think it is

because of their ability.

What role do you feel questioning plays the in teaching/learning process?
That’s the most vital part of teaching. It is through questioning that we can obtain

feedback from students.

What can you say about the mathematical problem-solving skills of boys and
girls?

For boys they can choose any pattern to work while girls tend to use the pattern that
was taught by the teacher. Boys can work many things mentally while girls have to

write down everything on paper.

If you were offered a choice to teach mathematics to a single boys’ class, or a
single girls’ class or a mixed one which one you would have preferred and why?
I’ll prefer to work with girls. In terms of discipline, the way the girls work, they do
not disturb. What you teach you get the response. It is easy to work with girls.

They follow what you ask them to do.

Do you feel that peers have a great influence in a student learning of
mathematics?

When you talk about boys, they do. Boys can discuss with anybody while girls
operate in a much smaller group. Boys are more open than girls.

What about the contribution of parents?

Parents do help at times.

What can be done to enhance the teaching and learning of mathematics at the
secondary level?

The way mathematics is taught in our schools is by giving rules and techniques to
solve problems. | believe that if we show to the students some of the places and
ways have mathematics is applicable it will increase the interest of students. History

of mathematics also will help.
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Do you feel that gender equity in mathematics education has been achieved in
Mauritius?

If no, what do you think can be done to achieve it?

I don’t think that it has been achieved. From my experience, | feel that boys will do
well in mathematics but there are certain girls who cannot do much. One cannot
devote much time to these girls. Girls tend to move to streams like language,

economics.
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Teacher from School C

How long have you been teaching mathematics at the secondary level?

Seven years.

Have you been teaching only boys, girls or both?
Only girls.

Could you tell us more about your experience as a student of mathematics and
as a mathematics teacher?
As a student | was very at ease with mathematics. My basic concept was to do

mathematics step by step and logically. It was the subject I liked most.

Was it so since the early days?

Yes. Since the beginning. When | was a kid mathematics was my favourite subject.
As a teacher, | did not have the concept of education when | started teaching. So, my
basic concept was to go logically and step by step. Because | knew that the girls
were of low ability. They can follow it whenever they are studying. But it was not
the case because the girl wanted to do it directly. The answer was more important
than the steps. Even now it is the same. They want the easiest way to come out of it.
The student have a tendency to compare you with the tuition teacher. The tuition
teacher has done it that way and you are doing it like this. That creates a conflict.
You have to give them confidence, sometimes it turns out to be wrong also. This is
the first year | am working with this class. They are having problems to adapt to my
method. The teachers they had before used to tell them the principle, work out some
examples and then give them work. My point is they have to understand the theory

first.

You have had pedagogical training at the MIE. How do you compare your

teaching before and after the course?

This is where | had problems. After having followed the PGCE course, | wanted to
put into practice some teaching strategies | learnt. | wanted to give them all the steps
needed. They don't accept it.
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Does it mean that your teaching was different prior to your training?

| used to teach stepwise but | was not aware of the terms that are associated. | did
not know the basic concept why one should do what. Now that | know it | want to
implement them. That is where the problem comes in. In one of the class, | wanted
to do group work. 1 divided the class into 3 groups and each one was to prepare one
chapter. 1 told them they prepare the chapter, come and discuss the problems with
me and then they try the problems. They did not like this method. They wanted the
teacher to explain.

What do you believe is the trend in the performance of students in mathematics
in Mauritius?

The trend is that the students want it the easy way out, very straight forward. They
do not want to go through the basic concept of mathematics. They just want to know
the answer and how to apply it. They just want to know the formula and thy apply it.
For example if you do through the concept of small change and limits, they do not
want this. They just want to know the formula.

What do you think are the difficulties that our students encounter while
learning mathematics at the secondary level?

Mental calculations. Students rely too much on calculators.

Language also is a problem. They do not understand language in the word problems.

For example survey problems.

Is there anything particular to boys or girls?

Particular in the sense that girls have already put that in their brain that mathematics
is not for them. Mathematics is for the boys. | have been talking to the girls of Form
I and they were telling me "Madam, we can't do mathematics. The boys can do it. |
think they have got this impression right form primary level. Most of the teacher,
they meet at the upper primary level are males. Whenever they find a female
mathematics teacher at secondary level, they are in a way astonished. For them a
mathematics teacher is a male. They also make statement, like "I hate mathematics"

"l cannot do mathematics".
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They join the secondary level with a negative impression towards mathematics and
we have a lot to do to give these confidence. | also feel that at times it is the parents
who convey this negative feeling towards mathematics. At time when we meet
parents they tend to say

"She is weak and has a poor memory"

"She will not be able to do mathematics Madam"”

"We also have situations where students in front of the parents say

"Oh Maths!. 1 can't do mathematics”

The mother will then add

"Even me | could not do mathematics”. So it is not much of a problem.

Even when | was married, the relatives of my in laws were surprised to learn that |
was a mathematics teacher. There, almost of them were language teachers. It was
quite difficult for them that | am a lady and a mathematics teacher.

| feel that teaching mathematics to boys is easier than teaching girls. It seems that
boys tend to grasp the things faster than the girls. However when it comes to
memory | find that girls do better. They follow the pattern set up by the teacher
while boys tend to work fast and is more concerned with the answer.

What role do you feel questioning plays the in teaching/learning process?

Questioning helps the teacher to know whether the students have learnt the concepts
and what they have learnt. However, students do not like to be questioned. They
prefer the passive way of teacher. The teacher has much to do to ascertain

interaction within the class.

What can you say about the mathematical problem-solving skills of boys and
girls?

I think the thinking process is the same. Previously girls were more methodical and
presented their work stepwise while boy were more direct. But now they are almost
the same.

If you were offered a choice to teach mathematics to a single boys’ class, or a
single girls’ class or a mixed one which one you would have preferred and why?
I'll go for single boys. Being of opposite sex will result in boys following the class

with more seriousness.
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Do you feel that peers have a great influence in a student learning of
mathematics?

Yes, that is very true. Peers do have an influence. | know cases where students do
not opt for say Additional Mathematics (though she is capable) just because her
friend has not opted. Even if the teacher tries to convince her by talking about her
abilities, she will not opt for it. There are cases where student who were advised not

to go for Add Mathematics opted for it because of their friends.

That is the negative part of it. What about the positive part?
Very often the student discuss in their groups. When one has a difficulty, another
friend will explain in his or her own language.
One day | was explaining how to solve the equation say
4n =3

n+1
I was telling them to multiply both sides by n+1

(4—nljn+1:3(n +1)

n-+
4n=3n+3

4n-3n=3

n=3.

There was one girl who could not follow the logic of all the steps. | was trying hard
when another girl just told her in Creole (the local language):

"You take this (the denominator) and put in there (next to the number 3)",

The girl who was having problem said

"That's all I have to do!"

and did all the other problems correctly.
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What about the contribution of parents?

Parents do have an influence. | know of one case where one girl was quite weak and
could not do mathematics properly. She did not want to choose Add Mathematics as
an option but her father was insisting that she must choose it (because she was
choosing the Science). The girl could not work at all and was even crying. She
failed her Form IV. The management even called the parents. The mother did
understand that the girl was unable to do add Mathematics but she could not do

anything as the father was almost forcing it on the girl.

What can be done to enhance the teaching and learning of mathematics at the
secondary level?

I think changes should take place at the primary level itself. It happens that teachers
at that level tell the student that you cannot do mathematics. | have a niece who is in
Standard I11. She is having some problems with mathematics. When | discussed
with her she told me that her teacher has told her "No problem. Mathematics is not
for you". This thing is put in the mind of the child.

Also the method students tend to do problems at primary level; that is the trial and

error method. Some of them have the tendency to use it even at secondary level.

Do you feel that gender equity in mathematics education has been achieved in
Mauritius?

If no, what do you think can be done to achieve it?

| don't think so. Parents do not influence girls too much to do mathematics. We
teachers at the classroom try to ascertain gender equity. But for the society it is not
SO.
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Teacher from School D

How long have you been teaching mathematics at the secondary level?

Around 27 years.

Have you been teaching only boys, girls or both?
Only boys.

Could you tell us more about your experience as a student of mathematics and
as a mathematics teacher?

Since my early years | liked mathematics. | was coming out first in mathematics
always. But in Form Il my performance started to dip. | just scored the minimum
marks to pass. And then in Form Il onwards | started to perform well in
mathematics. There was one of my teachers who had a big influence in mathematics.
It was one of my private coach. 1 told myself that’s what I’m going to do. I like my
job very much. If I had to start things all over again that exactly what | would have
chosen. 1 get plenty of satisfaction.

You have had pedagogical training at the MIE. How do you compare your

teaching before and after the course?

My course was quite interesting. | had the opportunity of doing some research on
teaching of mathematics and different strategies. It became part out parcel of my

job. One has to adapt the strategies in their own classroom.

What do you believe is the trend in the performance of students in mathematics
in Mauritius?

Students do not invest themselves too much in their studies. | believe that the
performance could have been much better if they were better motivated. | believe
that it is going downwards. Pupils have much lesser resources in the past, yet the

performance was much better. | feel that girls are doing much better than boys.
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What do you think are the difficulties that our students encounter while
learning mathematics at the secondary level?

Language is becoming more and more of a problem. The question set by Cambridge
need to be interpreted. Students cannot understand things, there is the language
problem. Also there is the problem of calculations. Nowadays, students cannot

handle figures. Student cannot do minor sums without the use of calculators.

Is there anything particular to boys or girls?

It is difficult to answer this question as | have been working only with boys.

What role do you feel questioning plays the in teaching/learning process?

Enormously. | just cannot do my job without questioning.

What can you say about the mathematical problem-solving skills of boys and
girls?

Girls tend to tell themselves that handling of instruments is not meant for them; I am
thinking of locus problems; geometrical problems. But once you get them to

overcome that problem they perform as well if not better than the boys.

If you were offered a choice to teach mathematics to a single boys’ class, or a
single girls’ class or a mixed one which one you would have preferred and why?
I would prefer the third option. 1 think that there can be an element of motivation for

both boys and girls to have them together.

Do you feel that peers have a great influence in a student learning of
mathematics?

Yes, enormously, | think it is quite natural. When a youngster has a problem he will
try to find a solution from his friends and not us. So the peer group does help.

What about the contribution of parents?

| see that parents have less and less time to look at their kid’s work. But it is
important for them to enquire on their kid’s work.
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What can be done to enhance the teaching and learning of mathematics at the
secondary level?

That’s a question | have been asking myself. There is less and less of interest on the
part of the students. The question is how to get the students interested in the subject.
Getting them to be involved in it through projects. Kids nowadays are like this; they
want to do things where they got pleasure. There are so many things (other than
studies) that kids can derive pleasure from. It we could do something to make them
be more interested in mathematics; getting them to be more involved in the subject.
Derive pleasure from it. They do not fancy this nowadays; give them work, correct
the homework, they’ve done it well and they are happy from it. They need
something else. Through projects, they can be involved in history of mathematics

and be more interested to mathematics.

Do you feel that gender equity in mathematics education has been achieved in
Mauritius? If no, what do you think can be done to achieve it?

It’s all in our mind. There are certain beliefs which are very much in the minds and
these have to be looked after. For instance, mathematics is not for girls. | believe
teachers and the society have got that feeling.

Also, female mathematics teachers are not that easily accepted by students.

Do you have any thing else to add related to the teaching and learning of
mathematics at the secondary level?

| think that there is something to be done right form the beginning. | am talking
about the curriculum. | think that the A level syllabus has to be reviewed. The
syllabus we had before was more challenging and people had the opportunity of
giving the best of themselves. But that’s not the case nowadays. On the other hand,
| find there is not much of difference between the syllabus of CPE and Form 1.
Students are not motivated much in Form | as there is too much of repetition. By
nature, people like to have new things.
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Appendix Nine

Questions for interview of parents

1. You have a son/daughter who is actually in Form IVV. How do you find his/her

10.

11.

performance in studies?

Education is free in Mauritius but there are other expenses associated to it.
Please indicate how you manage with the financial implications

What about the performance in mathematics?

Do you help him/her in mathematics at home? In what ways?

What kind of support do you offer your children in the learning of
mathematics?

Will the support be different if the child is a boy or a girl?

To what extent do you find mathematics useful for somebody today?

Tell us a bit about your experience at school days?

Do you feel that friends have an influence in a student’s learning of
mathematics?

Do you anything to say on the practice of private tuition?

Any other thing you would add concerning students’ learning of

mathematics?

304



Appendix Ten
Interview of Parents

Parent 1

e She is working but not as well as her sister.

¢ In Mathematics, she is working well.

e A lot of expenses. We have books, tuition. She obtains books as a help but
we have to wait a lot. We have to spend a whole day at the office. In fact
this year we had to wait till April to get the books. There are some books that
we have not yet obtained. We have to make a lot of sacrifices to be able to
meet all the expenses. It is not easy at all.

e | cannot do much as | have studied till CPE only. But her sister helps her.

e | had to stop school to enable my brother to continue with his studies.

e Concerning support at home, 1 try to give her the basic things she needs. Our
house is quite small but she has got a corner to study. Both my daughters like
to work on a small blackboard which they have constructed themselves.

¢ No, all children should be treated the same way.

e Very useful. We need mathematics everywhere. As you can see | am selling
cakes in front of my house. | need maths everyday.

e Concerning tuition, | give it to her only in those subjects where she has
problems. It does demand much financial involvement but I try to manage. |
should say that my daughters are satisfied with what help and support | can

give them. | doubt whether a boy would have been satisfied.
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Parent 2

e | won't say he is doing well but he has progressed.

e He was quite weak in maths as compared to my two other children. But with
coaching he has improved. | would definitely wish that he performs much
better but | am satisfied with his performance.

e A lot of expenses. We have books, transport, private tuition. | did not have
the opportunity to study. 1 did only till Form 1V and that time the fees was
Rs35. We could not pay. That's why | want to do everything to help my
children in their studies. But we have a lot of sacrifice to make. For instance
today is Saturday (5 o'clock in the evening) and | have just reached home.
We are doing all these for our children. | had an old computer and | just took
anew one.

e Personally I cannot. The mathematics that they are doing is different from
what we did. That is why | give them private tuition. But on and off | check
their work.

e At my times it was called Arithmetic. | was quite good in that subject till
Form Il. But I had a break as | went abroad for two years. When | came
back | joined school again but I had many problems. 1 could not cope with
studies and also because of the financial problems. | stopped school and
joined the construction job. 1 however worked hard there and | got higher
and higher responsibilities. This is the reason why | want to provide my
children with all the necessary facilities for their studies. | don not want them
to experience any break.

e | am here to give them all the necessary support. They are not asked to help
in household matters or other work. They should concentrate only in their
studies. The children discuss amongst themselves. They help each other.

e No not all. Previously it used to be different for boys and girls as parents
were 'investing' on their sons.

¢ | find mathematics is a must. Be it electronic, mechanic, accounting; as any
field we need maths. Even in the kitchen. | find that mathematics is the
number one.

e | find that the friends telephone themselves and discuss.
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Private tuition is something that I think will be difficult to stop. We, parents,
know that the teachers at school are doing their best but our students may
have some problem. Because of that we give our children private tuition so
that they can catch up and cope in the class. We cannot choose the teacher at
school but concerning the private coach we can choose. We'll choose the best

and who will help our children.
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Parent 3

e She is doing her best but she has to improve.

e Concerning mathematics, she is ok. At times she tells me that she has not
completed the questions. She needs more practice.

e One has to give private tuition. There are certain situations where one has to
give two tuitions. But this exposes the child to two or three different
methods.

e Aot of sacrifice. All the prices are rising and one has to see how to manage.
Her father himself is working till late to manage the situation.

e Mathematics has been a nightmare for me. When the teacher was next to me,
I could manage with the problems. But once he was not there, | used to have
problems. At our times, we did not have private tuition, we had to manage on
our own.

e Concerning support, we give them everything. They do not give any help in
household affairs to be able to concentrate on the education. At our times,
there was discrimination. Parents preferred to educate their sons than their
daughters. Girls were to stay at home at the expense of the boys.

e No, | don’t think so.

e Mathematics is really important. If one does well in maths, he/she will
generally do well. 1 think that in mathematics there is logic.

e Yes, they do help themselves. Cooperation is very important.

e | think that it helps. But if there was no tuition, the classroom teacher would
have been forced to perform. In the old days, only those children who had
difficulties were taking tuition. But now it is almost a fashion. Students of
Form | take tuition. | think of those parents who have financial problems.

They have much to do to ascertain that their children can take private tuition.
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Parent 4

My daughter was weak since long.

In mathematics, she has been facing problems. 1 find that his brother who is
in Form 11 helps her at times in mathematics.

It is not easy at all. | have three children at the secondary level and things are
very difficult. We have books, transport and other things. | used to work
before but I've stopped because of my father who is ill. | pray God that he
helps me to continue supporting them for the education as her father works at
times. We are doing everything that we can, but we hope that they value
these by working hard.

No, | cannot as things have changed a lot; especially mathematics.

I did like mathematics at school days.

We try to give her all the materials that she needs, private tuition. They do
have their own room.

No. They would be treated the same.

Mathematics is very important. For any job we need mathematics. Even in
everyday life. | face problems to deal with everyday situations myself. | can
see the problems. That's why | want my children to be quite at ease with
mathematics.

Their friends do help. They help each other.

Private tuition does help. But at times | feel that it is a handicap. The way
the teachers proceed differ. This may create confusion. | however feel that if
the children are conscious and hardworking, there is no need for tuition.

Tuition does involve much finance.
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Parent 5

e Works well. There are certain subjects where she is weak; English, Business
Studies, ...

e In maths she has improved. She was a bit weak. But now she is scoring
better marks. | am giving her tuition. Also she is devoting more time to
studies at home.

e We do not have fees to pay but we have books, transport, tuition to cater for.
One has to do a lot of sacrifice to meet their expenses.

e | have studied only till CPE. Her father also cannot do much as he works
extra time to meet the expenses. She has to manage on her own. She is the
elder one in the neighbourhood and children in the vicinity come to her for
help.

e At our time, maths was easy. But when | see what they study in mathematics
at the primary level, nowadays it has changed a lot. There are so many new
topics.

e Concerning support we try to give her all that she needs. The only thing we
want from her is to perform well in studies.

e No, not at all. 1 did not study as my sister was already at school and we
wanted to give her the opportunity to continue. We were having financial
problems also.

e Very important. One cannot get a good job without maths. For example, in a
bank, supermarket, etc. We use mathematics very much in our everyday life,
like shopping, managing our budget, etc.

e Yes, they do help.

e It is tight to cope but it is important. There are certain things that she does
not understand in the class. She may ask her tuition teacher. We have to
make sure that our children get all the opportunities and facilities to learn as
we ourselves did not get the chance. She is taking tuition only in 3 subjects
as | have other children also. | have to provide tuition to them also. 1 think
that when she goes to Form V I’ll be giving her tuition in more subjects. It
does cost a lot but we have to manage. | have never worked before but | had
to take up a job recently to help my husband financially.

310



Parent 6

e A bit weak. Especially in maths.

e Since primary level she has been having problems in maths.

e There are many expenses. One has to do much effort. Books, transport,
tuition, pens ... stationery becoming more and more expensive.

e Yes, | do help them. But the maths is not the same. There are also cousins
who help.

e | liked it. I could manage with it.

e | do provide them with all support.

e No. Itwould have been the same.

e This is the most important subject. One should use his brains. | myself,
being a vegetable-seller use it everyday. | do not need a calculator for the
sums. Everything is done mentally. Also to get a good job.

e Yes, it does help. They do discuss when they have problems.

e Itis good. One should take tuition only in subjects where the child is weak.
It does help. There is also the financial implication. It does cost a lot.
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Parent 7

e Generally in her studies she is not that good. But she is doing her best. We
cannot guide her as both my wife and myself have studied only up to CPE
level. The things are different. | can see that she is improving day by day. |
have to give her private tuition. Without private tuition we cannot do much.

e In maths, she is doing quite well. At certain times she is doing well but in the
other she finds problems.

e To be frank one has to sacrifice oneself a lot to meet the needs. | find that
there is much difference between teachers now and teachers at our times. |
do not understand how a teacher cannot guide a student who has difficulties
in studies.

e We do not find ourselves upto level to help our children. It is difficult for us
as the maths we did at our time was different from the one our children are
doing.

e We talk to our children and ask them to tell us what they need. We make it a
point to buy whatever book they need or provide any support they need for
their studies. They have their own room for personal study.

e No, both are the same. They both need the same support and attention.

e It is very important. Without maths we cannot live. It helps us in our own
budget, shopping, banking. It is helpful everywhere.

e We have always taught them that they should be amidst those who are more
intelligent than themselves. They can learn from them. We believe that we
should be friends with our children. We can talk over things thus give proper
advice.

e | find it helpful to some extent as neither my wife nor myself we help her. 1
however believe that if the basics have been met then there should not have

been much problem.
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Parent Eight

e In general he is doing quite well.

e He performs better in mathematics than in other subjects. In fact, he has been
performing well in mathematics since primary level. | believe that when you
like a subject you tend to perform better.

e It is only the fees that we do not have to pay; but all other expenses have to
be catered by us. It is not that easy and we have to make sacrifices.

e We try to help them as far as possible but mathematics has evolved and we do
face some difficulties with the new mathematics.

e | was quite good in mathematics but it is mostly his father who helps him in
mathematics at home.

e He has his own room and his computer also. | believe that children need a
quiet place to be able t o study. We, as parents, will do everything to provide
them with a good environment for studies.

e Definitely not. But | have noticed that my son performs better than my
daughter in mathematics. |1 have noticed that students, these days, do not
revise the chapters that have been covered previously in class. This tends to
affect their performance in mathematics.

o ltis definitely useful.

e Yes, if he/she is having a friend who performs well in mathematics this may
motivate him or her to work harder in mathematics. They can also discuss
together and share their ideas.

e Private tuition does help as it allows more exposure to mathematics and gives
children opportunity to work more problems. However, just taking tuition is

not enough. The children should also put in the necessary effort.
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Parent Nine

e Quite well. | find that he devotes less time to his studies but his results in
tests and examinations are good.

¢ In mathematics he has always been performing well. He, in fact, performs
better than his sister.

¢ | have two children studying at the secondary level. At times it becomes
difficult to provide all the necessary requirements. | do not work and it is
only my husband who is working. To satisfy their educational demands,
we have to make sacrifices in our household.

e | should say no. The mathematics that they are studying is very different
from what we studies at school.

e Mathematics was my favourite subject. | enjoyed doing it a lot.

e | do ensure that that they get all the necessary support for their education.

e Not at all. Even my parents did support both boys and girls in the same
way for studies.

e Yes it is useful- for further studies, in day to day transactions...

e Peers do have an influence, both positive and negative, in a child’s
education in general. If they do group work it will be beneficial to all of
them.

e It does help as there is individual attention for the students. However, it
costs a lot and plays a significant role in our financial commitments.

e | believe that teachers should be also involved in inculcating values to the
children. We, as parents, do our best but teachers could also help.
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Parent Ten

e He is quite average in his studies.

e In Maths he is quite good.

e | will not say that education is free; there are so much of financial implication
because of tuition, and other educational resources. Without sacrifice, it will
be almost impossible to cope.

e No, | have not studied much to be able to help him. At times, his elder
brother helps him.

e | did Algebra, Geometry and Arithmetic and I liked them a lot.

e We make it a point to provide them with all the necessary support.

e No, I believe that the support should be the same. | also feel if a girl is
showing more interest in education as compared to a boy, I would have
supported the girl for further studies.

e Yes, it is very useful. Without Mathematics one cannot get a good job. In
fact | feel that Maths and English are very important.

e One should know which friend to choose ......

e Private tuition came into practice because of competition. Almost all
students do take private tuition and it is almost the fashion. | do believe that
it helps in the learning.

e | believe that effort is the primary factor for a student’s learning. Effort
should be from the student himself, the teacher and the parents. A proper

environment conducive for learning should be created.
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Parent Eleven

e He is performing well (around 80%) but if I believe that he should be able to
do better.

e Maths is one of his favorite subjects.

e There is much financial implication. | note that books for a particular level
change almost every year. The books that are being used a year cannot be
used in the following years. Moreover, books are quite expensive.

¢ No, we find it difficult to cope with mathematics..

e | was not very good in mathematics. We had to study it at school and that’s
it.

e We make sure that we provide all the necessary support for him.

e No, I would support a boy or a girl in the same way. | believe that the only
way for success in life is through education.

e Without mathematics we cannot do anything. For instance, a child of say two
years old will have the tendency to choose a group of 5 sweets as compared
to one sweet. This means that intuitively the child has some notion of
numbers. Mathematics forms part of our day-to-day routine.

e Peers do have an influence, both in the positive and negative sense. | note
that the negative influence of peers is much more than the positive one. We,
as parents, should advise the children which type of friends they should
choose.

e Private tuition is a must as the education system has changed. It has its own
financial implication but we have to ensure that our children are given the all

the necessary support for their learning.
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Parent Twelve

e He does not devote much time to his studies. Most of his time is devoted to
television or computer games.

e He is ok in mathematics but faces some problems in Additional Mathematics.

e There is so much of expenditure. If both parents do not work, it becomes
quite difficult to cope.

e His father and brother help him in mathematics.

e | was performing quite well in mathematics. I liked the subject.

e We do provide them with all support. Priorities are set for them. We ensure
that they get all the necessary things for their studies, even if we have to
curtail in a few things in our current household affairs.

e It will be the same. | know that in the old days priorities for education were
given to boys. But now boys and girls are treated in the same way.

e It all depends on the type of friends they have. There are friends who will
show them the right way and there are also those who will influence them in
the negative way. They should know whom to choose. We advise them as far
as possible.

e It is necessary. It does help as the children can have individual attention
during private tuitions. They can ask the teacher for further clarifications and

discuss all their difficulties.
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Appendix Eleven

10.

11.

Questions for interviews of key informants

You have been involved in the teaching of mathematics at various levels for
years. Could you tell us about your experience as a student of mathematics
and as a lecturer?

What do you believe is the trend in the performance of students in
mathematics in Mauritius?

What do you think are the difficulties that our students encounter while
learning mathematics at the secondary level?

Is there anything particular to boys or girls?

What can you say about the mathematical problem-solving skills of boys and
girls?

What can you say about their performance at tertiary level?

Do you feel that peers have a great influence in a student learning of
mathematics?

What about the contribution of parents?

What can be done to enhance the teaching and learning of mathematics at the
secondary level?

Do you feel that gender equity in mathematics education has been achieved in
Mauritius? If no, what do you think can be done to achieve it?

Do you have any thing else to add related to the teaching and learning of
mathematics at the secondary level?
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Appendix Twelve

Interview of key informants

Informant 1

1. You have been involved in the teaching of mathematics at various levels for
years. Could you tell us about your experience as a student of mathematics and
as a lecturer?

When | was a student in a state school, | was under the impression that the level of
mathematics is very high in this country. The same thing when | was at the university
as a lecturer. I was under the impression that we are among the best and all other
students did well in mathematics in this country. But unfortunately as an RDO
(Research and Development Officer) I had the hard facts, the figures in front of me; |
realized that | was not actually dealing with everybody in this country when | was at
the university. But when | had the figures for the whole country | found that over
55% of the students at ‘O’ level do not even earn a credit in mathematics. In fact
around 35% fail, 20% get a pass and only 45% earn a credit, that is, get a grade from
1 to 6. Definitely there is a big problem in the teaching of mathematics in this
country. There is a big problem. For the simple reason that most of the students who
are at the top end, that is the brilliant students, are used to the algorithmic approach
that we have in our country, that pervades the teaching of mathematics in our
country; they like it, they learn it and they get good results. But I realized that this
algorithmic approach does not appeal to everybody; the majority of the students
cannot learn through this algorithmic approach (that the hammering of the formula).
The biggest problem, according to me, the source of the problem is the teaching of

mathematics in the algorithmic way.

Interviewer: Why do you believe we have such a way of teaching? Is it the
competitive nature of our examinations or any other factor?

Definitely! If you have a competition, a race you will try the easiest and most
suitable way you think to teach to teach the students. You do not worry whether the
child is learning or not. You tend to choose the fastest and the correct way, according
to you, to teach the children. Whether the child understands or not is a different

matter. | believe as teachers we, | include myself in it, have not bothered enough
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whether the child is learning or not. We are mostly concentrating on those 45% who
could appreciate the method of teaching and who could do well and bring fame to

our institution and ourselves.

Whenever we meet students at the university level in the first year, I find that, since
the students have been using the algorithmic way in mathematics for so many years,
they will need so many years now to get rid of it. So there is a tendency even at the
first year of university level of using the algorithmic approach. For them
differentiation means mechanic way of working; they cannot appreciate the concept
of differentiation. In subjects like real analysis they have a lot of problems. Because
there, it’s more understanding of the concepts on the part of the students. However,
by the time they reach third year, | am talking of students who do B.Sc mathematics,
they come to understand and appreciate the concepts that they were doing
mechanically. However, in the first year they do have problems. The same applies to

Engineering students also.

2. What do you believe is the trend in the performance of students in
mathematics in Mauritius?

I will say that at O level the percentage of students who have been successful in
mathematics has been practically a constant; those getting a credit ranging from 43%
to 45% and those passing from 60% to 65%. One of the reasons for this is that the
syllabus has not changed for a long time. The teachers have come to know how to
teach the syllabus, | suppose; very well in the sense that, though they mostly adopt
the algorithmic approach, they are quite conversant with the syllabus.

For A level, | believe that because the syllabus has been lightened, the students are
performing better with the current syllabus. Around 40% of the students taking
mathematics at the main level obtain an A or a B, as compared to 15% for Physics.
However for Additional Mathematics things are a bit different; the new syllabus
introduced is not quite familiar and a bit on the difficult side. There is a tendency that
the number of students taking Add. Maths is decreasing.

3. What do you think are the difficulties that our students encounter while

learning mathematics at the secondary level?
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The very first thing is that our students have been greatly influenced by the
algorithmic approach they have been exposed to and, therefore, when mathematics is
not presented in the algorithmic way, they have a lot of problems in appreciating it.
To give a concrete example, let us consider the applications of quadratic equations. If
you ask them to solve a quadratic equation they can do it. But if you ask them to set
up a quadratic equation in a particular situation, they tend to face problems. | fully
agree that this requires higher ordered skills, but then if the majority of the students
cannot do it, then there is a big problem. Second is about mathematical language;
students have a lot of difficulties in appreciating the language of mathematics. One
example from my own experience is differential equations. When the problem is
expressed in mathematical language they have a lot of difficulties in appreciating the
mathematical language and translating into a formula, a differential equation.
However, if they are given a differential equation, they can solve it.

4. Is there anything particular to boys or girls?

We can say that at primary level, girls tend to do than boys. But this trend does not
continue at secondary level, unfortunately, where boys and girls do equally well.
However, the quality of work is on the boys’ side; that is boys provide more quality
work. What | mean by that is that when it comes to the difficult parts, the boys
actually do better. Though they do not excel in all domains, they certainly do really

well in certain domains.

5. What can you say about the mathematical problem-solving skills of boys and
girls?

As | have just said, when it comes to difficult situations, boys do better.

6. What can you say about their performance at tertiary level?

During my experience as a lecturer, | found boys and girls doing equally well, with a
slight advantage for boys, especially in their project. However, | will not say that
there is a significant difference in the performance of boys and girls in mathematics
at tertiary level. This may be because all the students join the university have more or
less the same qualifications. You may have in one cohort a girl doing really well
while in another one, a boy could be doing very well.
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7. Do you feel that peers have a great influence in a student learning of

mathematics?

Definitely, my own experience at the secondary level; | was in a group where
practically everything liked mathematics. | remember all of those friends did well in
mathematics. In fact there were some friends in that group who were having some
difficulties in mathematics. However, being with those who were doing well and
with this support, they were motivated to work and ultimately all of us did well in the

HSC examinations.

8. What about the contribution of parents?

Our own research at primary level shows that the contribution of parents is great.
There are parents who invest in teaching aids and this definitely helps in the learning
of mathematics. There is also the level of education of parents, trying to help the
students in understanding a concept or a problem. This definitely helps the child.

Showing an interest in the education of the child itself plays an important role.

9. What can be done to enhance the teaching and learning of mathematics at the
secondary level?

| believe that this algorithmic approach of teaching mathematics has been there for
30 years, we cannot expect things to change in one or two years. It will take a long
period. To start with we’ve got to work together with the teachers. Show to them
how the teaching could be done in a different way, apart from the algorithmic way,
so that we can help all the children, even the bright ones, to learn mathematics. |
think that this is the first thing to do; to help the teachers change the way they teach

mathematics.

Secondly, | strongly believe that we have a lot of teachers who themselves do not
have a very good mathematical background; unfortunately this is true and more so in
private secondary schools. There is a lot to do there to equip them with the

mathematical background.
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Thirdly, there is an invasion of textbooks coming from abroad which, | believe, do
not appeal to all the students. There is a need to have more textbooks appropriate to

our local context.

10. Do you feel that gender equity in mathematics education has been achieved
in Mauritius? If no, what do you think can be done to achieve it?
In terms of teaching I’ll say yes. There is no distinction between the teachers who

teach boys and those who teach girls.

11. Do you have any thing else to add related to the teaching and learning of
Mathematics at the secondary level?

| believe that things have to be done right from the primary level because | believe if
the foundations in mathematics is quite weak then this perpetuates at the secondary
and tertiary levels. If we really want to do something, start from the primary. Try to
remove as far as possible, the abstraction attached to mathematics. Indeed, the
Numeracy Project in which we are involved is helping in that direction and | hope
that it will continue to influence the teachers’ way of teaching mathematics at

primary level.

Informant 2

1. You have been involved in the teaching of mathematics at various levels for
years. Could you tell us about your experience as a student of mathematics and
as a lecturer?

My experience as a student first. I will not hesitate to say that mathematics is a very
enjoyable subject, having within it its language and mode of thought, thus giving me
an opportunity to appreciate the importance of precision, accuracy and rigour in our
life. Mathematics is not only calculation after all, it helps us to relate things,
compare, conjecture and come up with a certain inference which is purely the
outcome of mental work. That’s what | believe is the beauty of the subject and I will
not hesitate to say that mathematics is for those who love to climb intellectual
mountains, as Prof. Kapur said in his book “The fascinating world of mathematics”.
So | liked the subject so much that when | got a scholarship, long time ago, to go to

India, | decided to study mathematics. | could have chosen any other professional
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field but I have no regrets about that. In fact I am happy | have made that choice. |
enjoyed teaching mathematics (for over 35 years) as it is my favourite subject. | have
given my heart and soul to it. Throughout my career, | have met many students and
student-teachers and | did my best to convince them that to teach mathematics is not
just to teach them to get results, to produce certificate people. We have to teach them
to help develop their intellectual ability and skills of students so that they themselves

could produce not only certified people but also those who are productive.

2. What do you believe is the trend in the performance of students in
mathematics in Mauritius?

I will not hesitate to say that when it comes to percentage passes they are doing quite
well. But to get a very good result does not necessarily mean that they know the
subject thoroughly. This trend is still there. Teachers are more concerned with

getting good results but not necessarily having a deep understanding of the concepts.

3. What do you think are the difficulties that our students encounter while
learning mathematics at the secondary level?

The students have not developed the habit of reading, of looking for things on their
own. They have been trained in that way, to wait for the teacher to explain
everything. So they rely on the teacher for all the explanations when they had to be
given opportunities to read, go through books and come to the classroom prepared.
Then mathematics classrooms comprises of much discussions. Because this has not
taken place for quite some time, students have difficulties. Also, they have problems
with the language and also with the symbolic nature of mathematics. They cannot
use the symbols and notations in the appropriate manner. Also, their logical
argument is quite poor because they have not been preparing themselves for this.
Mathematics is both a language and a mode of thought. There are 3 aspects: the
common language that they use to explain the problem, the language of signs and
vocabulary and the argument which should be logical and exact.

4. Is there anything particular to boys or girls?
From my experience, | find that girls are more meticulous, more careful, more
serious as far as mathematics is concerned. The boys take it more lightly. Also, girls

are more concerned about their future.
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5. What can you say about the mathematical problem-solving skills of boys and
girls?

Boys are better situated than the girls, because they have all the prerequisites for
problem-solving approach. Girls want more things that are ready made.

6 What can you say about their performance at tertiary level?

| believe the same trend continues, with boys more situated than girls.

7. Do you feel that peers have a great influence in a student learning of
mathematics?
| do agree, | believe that they are more at ease to converse, to expose their difficulties

with their friends. With the teacher they may feel embarrassed but not in their peer

group.

8. What about the contribution of parents?

| have a feeling that parents, in general, do not give enough time to their sons or
daughters, may be for various reasons. They think everything depends on the teacher;
the teacher is the sole responsible for the education of their children or may be the
parents do not have enough time from their own responsibilities associated to their
work. Third, because they feel they are not at ease in the modern education mode and
thus do not give enough time to their children. Because of that, may be, some

children are making an abuse of it.

9. What can be done to enhance the teaching and learning of mathematics at the
secondary level?

At the beginning of the secondary level, the teacher should explain what the
responsibilities of the students are and what his responsibilities are. He should
explain to them about life expectation. He should help students to understand that
learning is developmental. And also to make students realize that not all students are
equal, in the physical sense and in the intellectual sense. Some pupils can understand
at a faster rate. If students can realize this, the classroom will be a better place for

efficient teaching and learning to take place.
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10. Do you feel that gender equity in mathematics education has been achieved
in Mauritius? If no, what do you think can be done to achieve it?

| tend to believe that gender equity has been reached when you look at the number of
boys and girls at the HSC and BSc levels. It may not have reached an equal status but

it has taken the tendency.

11. Do you have any thing else to add related to the teaching and learning of
Mathematics at the secondary level?

For the teaching of mathematics the teachers are teaching according to a syllabus, but
a syllabus is not an end in itself. It is just to give an idea but | believe that if teachers
want to go beyond it, they should feel free to do so. In fact | have advised teachers to
leave a period free where students can be free to manifest any mathematical ability
which is within them. They can deal with any real life problem and discussion can

then follow.

Informant 3

1. You have been involved in the teaching of mathematics at various levels for
years. Could you tell us about your experience as a student of mathematics and
as a lecturer?

Experience as a student: My liking of mathematics started in 1957, when | received a
first prize in the form | entrance examination at New Eton College. | found it easy to
acquire the problem solving skill as the teaching method consisted in drill exercise.
The teacher explained a chapter, and gave as homework a hundred problems. Only
the last 30 problems were really intricate and could be solved by the bright students.

| adopted the attitude that each and every problem in mathematics possess as a
challenge to me. | will not rest unless | solved it. In form Il (1959) at New Eton
College, the School Certificate pure mathematics syllabus was completed. We as
students were busy solving past examination papers. | still remember the problem |
had with the chapter “System of Simultaneous linear equation”. In form Il, I did not
attend school for more than 2 months. | missed the explanation. Then I used the
textbook explanation and succeeded in solving all the problems in this chapter. As a

result I discovered that it was possible to prepare a new chapter without the help of
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the teacher. This principle I used to prepare all my “A” level subjects while teaching

in a secondary school.

2. What do you believe is the trend in the performance of students in
mathematics in Mauritius?
The trend in the performance of students in mathematics in Mauritius is following a

downward path. Why is it so?

Despite the fact that the subject is presented in a more agreeable way ensuring
understanding by qualified teachers, yet there is a decline in performance.

The reason can be the following:

e More subjects offered.

e More time spent on entertainment

e Too many textbooks perused superficially

e Student have developed an attitude to always opt for the easy path.

Mathematics is not easy for those who are not working regularly and not

doing sufficiently.

The nature of mathematics is such that it presents itself as a chain, and if it happened
that you have missed one concept, then it is difficult to understand. Mathematics is

one of the subject that uses extensively the known part to develop hierarchically.

3. What do you think are the difficulties that our students encounter while
learning mathematics at the secondary level?
Difficulties encountered by student in learning mathematics are:

e Mathematics is a subject that is time-consuming. It is very unfortunate that
students have not the time to study mathematics. Explanation that flows from
school teacher, private tuition teacher and textbook are not digested as
significant part of the time left after school hours are used in traveling.

e Students are always getting information from many sources and very few of
their questions are being dealt with.

e In an attempt to cover the syllabus, the teacher works very fast overlooking

the students’ pace to assimilate.
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e The teaching is most of the time done out of context, not mentioning the
application in real life situation

e Examples are not chosen in the local context.

4. Is there anything particular to boys or girls?

The textbook very often are gender-biased. Most of the examples are for boys. It is
worth mentioning that mathematics textbooks are mostly written by men, so we
would expect more examples from boys. If we consider the Mauritian case we have
more male math teacher than female. (MIE all male lecturers in mathematics

department) so the explanation tend to be more for male students.

5. What can you say about the mathematical problem-solving skills of boys and
girls?

A case that happened to me when | was teaching in 1976 at the Eden College. 1 had
two lower six classes, each of 51 students one for boys and the second one for girls.
| explained one chapter of Trigonometry on solving identities. First the students
were asked to memorize the identities and subsequently to solve some problems. |
found that the girls were more apt at memorizing the identities and found it difficult
to apply their knowledge and solve the identities. With the boys it was reverse case.
Not very good at reciting but were very good at solving the identities. | do not know
if I can generalize to say that the problem-solving skills are more developed in boys

than with girls.

6. What can you say about their performance at tertiary level?

Boys are less serious in the studies than girls. Boys at the university are generally
participating in many activities. Girls will devote more time to their studies. So we
expect girls to do better at tertiary level than boys because at this level success
depends mostly on the input of the student.

7. Do you feel that peers have a great influence in a student learning of
mathematics?

Yes | believe that peers have a great influence in a student learning of mathematics.
Group work, collaborative work accelerates the process of learning.

328



8. What about the contribution of parents?
Parents’ contribution can be considered generally as positive. They will have to

provide the necessary support, moral and physical.

9. What can be done to enhance the teaching and learning of mathematics at the
secondary level?

Teaching in context, more trained teachers. Student-teacher ratio 15:1.
Differentiation in learning, math club at school, with many mathematical activities.
Make mathematics more interesting.

10. Do you feel that gender equity in mathematics education has been achieved
in Mauritius? If no, what do you think can be done to achieve it?

In learning mathematics we find no difference in the nature of boys and girls — as the
mind only is in play. The environment in which they develop is somewhat different.
So in the teaching of mathematics this difference should be catered for.

Girls liking are different from that of boys, so mathematics present itself differently
to them. Boys are mostly extrovert while girls introvert. The boys have an advantage

over girls in the sense that mathematics is very widely situated.

More males are involved in the field of mathematics and applied mathematics. E.g.
Scientist, mathematics teacher, lecturer, research studies in mathematics. The field

and science and technology is more prone to the male sex.

11. Do you have any thing else to add related to the teaching and learning of
Mathematics at the secondary level?
Mathematics is presently considered as a dry and dull subject. Make the student see
the beauty of mathematics. Teach it in such a way as to make it interesting and
exciting. Involve games, play and organize activities to make pupil participate

- Chess club

- Domino tournament

- Card tournament (Romi, Poker etc.)

- Quiz in mathematics

- (Question Bank sent to all schools)

- History of mathematics to be used to promote mathematics Education.
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Informant 4

1. You have been involved in the teaching of mathematics at various levels for
years. Could you tell us about your experience as a student of mathematics and
as a lecturer?

I always enjoyed mathematics and solving problems. | never used to give up when
encountering difficult problems. We used to do group work to solve problems. My
favorites in mathematics were Pure Mathematics, Statistics and Numerical Analysis.
However, | never used to like Mechanics. Concerning my experience as a lecturer, |
found that most of the mathematics students at the University of Mauritius are

females.

2. What do you believe is the trend in the performance of students in
mathematics in Mauritius?

| can say that the HSC results for the intake of Year 1 at the University have
decreased. Students 5 years back seemed to do much better than those of today.
Nowadays, students aim at solving problems mechanically with not much of

reasoning.

3. What do you think are the difficulties that our students encounter while
learning mathematics at the secondary level?

Students do not understand the real notion of the topic; they have a procedural way
of looking at the subject. Also, English language not being our mother tongue,

creates some problems, specially in the low performing schools.

4. Is there anything particular to boys or girls?
| feel that boys get more problems in language understanding as compared to girls.

Also, girls study longer hours to achieve lesser than boys.

5. What can you say about the mathematical problem-solving skills of boys and
girls?
Boys are more to the point while girls tend to be more descriptive. | can also say that

the aptitudes of boys to solve problems are better than for girls. While solving
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problems, boys tend to try methods other than those taught in class and they come

out with good results.

6. What can you say about their performance at tertiary level?

I can say that there are no differences in performance between male and female
students. | did observe that female students devote more time in teaching and are
more regular in lectures. However, for the past 4-5 years, boys have topped up in

mathematics.

7. Do you feel that peers have a great influence in a student learning of
mathematics?

I will say yes. We note that that good students tend to cluster together.

8. What about the contribution of parents?

Home upbringing matters a lot in the study of a student. Yes, parents do have an
important role in the education of their children. The monitoring of student’s
performance does have an effect. If parents are too strict, it has a negative impact on
the child.

9. What can be done to enhance the teaching and learning of mathematics at the
secondary level?
Initiate group working. Also, instead of tests, introduce project work as assignment.

Also, teaching should be more learner - centered.

10. Do you feel that gender equity in mathematics education has been achieved
in Mauritius? If no, what do you think can be done to achieve it?
| feel that it has been achieved as there is equality of opportunities for the students to

study.
11. Do you have any thing else to add related to the teaching and learning of

Mathematics at the secondary level?
No, not really.
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Informant 5

1. You have been involved in the teaching of mathematics at various levels for
years. Could you tell us about your experience as a student of mathematics and
as a lecturer?

I will talk of my experience as a student at degree level after the Higher School
Certificate. | had not been exposed to the abstract nature of mathematics. In my first
year at university | often wondered whether | was doing mathematics or literature.
At one point | even thought of giving up. | mention this because the gap between A-
level mathematics and degree level mathematics is too wide. It is getting wider now.
I have enjoyed my job as lecturer. However | have not been a ‘lecturer’ in the sense
of the term that many students view a lecturer as someone who talks to them on to
the board. They are there to take notes. | consider myself more of a teacher than a

lecturer and as such | consider lecturing more of a two way traffic.

2. What do you believe is the trend in the performance of students in
mathematics in Mauritius?

At Higher school level the performance is better because the syllabus has been
watered down. | would tend to believe that it has also improved at SC level. This

does not mean however that students are better in mathematics now than in the past.

3. What do you think are the difficulties that our students encounter while
learning mathematics at the secondary level?

The difficulties are understanding the basic concepts. The common mistakes are
application of linearity to all situations such as In(x+y) = Inx + Iny, In(x-y) = Inx-Iny

etc. Also they have difficulties in understanding topics like transformation geometry.

4. Is there anything particular to boys or girls?

If latest researches are to be believed the answer is yes. According to the latest
researches, brain structure of girls makes them do language better than mathematics
whereas that of boys makes them do mathematics better than boys. It is surprising
that at primary level results indicate the contrary whereas at secondary level results
favour the results of the researches. However there are cases where girls do

extremely well in mathematics.

332



5. What can you say about the mathematical problem-solving skills of boys and
girls?

I think if 1Q’s are compared girls do as well as boys. If results of researches
mentioned in above are correct then boys should be better than girls at problem

solving.

6. What can you say about their performance at tertiary level?

There are more boys than girls doing a degree in mathematics. Is it a question of
interest or ability? Difficult to say. As far as students following teacher training
courses in mathematics, | have found it very hard to differentiate between

performances of men and women.

7. Do you feel that peers have a great influence in a student learning of
mathematics?

Yes. Students who are very good may help weaker students. This is why group
work can be very helpful. However when classes are very large it is difficult to do
group work.

8. What about the contribution of parents?

Parents can only help if they themselves are good in mathematics. This is true for
only a few of them. Syllabuses undergo changes and very few parents can make a
worthwhile contribution.

9. What can be done to enhance the teaching and learning of mathematics at the
secondary level?

Teachers should stop teaching only to pass examinations. News from classrooms
indicate that very little creative teaching goes on. The only objective seems to be
able to do certain tasks dictated by the syllabus. On the other hand students are to
share the blame for this situation for they only wish to learn what is in the syllabus.
Projects should be included in the syllabus to encourage creativity. For this to

happen pressure must be exerted on the examination board.

10. Do you feel that gender equity in mathematics education has been achieved

in Mauritius? If no, what do you think can be done to achieve it.
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Separate scholarships for boys and girls at Higher School Certificate appear to
indicate that there is no gender equity in education. Equal scholarships do not imply
equity. To put boys and girls on the same footing the first thing to do is to have these
scholarships open to both sexes. If 16 girls or 16 boys deserve all the scholarships,
by all means give them scholarships. On the other hand if we ignore these

scholarships it is fair to say that boys and girls are given equal chances to education.
11. Do you have any thing else to add related to the teaching and learning of

mathematics at the secondary level?

Yes, it is high time for teachers to be less sterotyped and more innovative.
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Appendix Thirteen

Classroom observations

School B
Type of school: Co-educational
No. of students: 33 (14 boys and 19 girls)
Teacher: Male
No. of years of teaching experience:
Qualification:
Physical environment of class:
Classroom in concrete and in good condition
No posters or any relevant material for the teaching and learning of mathematics.
Seating arrangement: Traditional (pair wise)

The boys and the girls were seated separately.

The topic under discussion was “Function”. A general discussion (revision) was
scheduled.
Teacher first explained 3 ways of representing functions:
f
1) x —» 2x+1

2 f: x— 2x+1

3) fx) = 2x+1

A pictorial representation of a “function machine’ was also made, with the input as x,
the process as f and the output as f(x).

Questions were then set to pupils (individually). The teacher asked the questions
alternatively to boys and girls. The language used by the teacher was English and
French and students answered in English or French (but discussion which were going
on between pairs was in Creole). It should be mentioned that in case a student was
having problem to answer a question the teacher sought the help of the Creole
language.

To discuss the concept of inverse of a function, ‘arrow diagrams’ as discussed below
were used:

f: @ X3 3X +2 3xX+2
X—2 23 [x=2 ) @
3 «— «—

Discussion with students went on as follows:
Teacher: You started with x and you subtract 2. What do you get?
Students (in chorus): x — 2

v

335



However one boy did answer 1 and this response was ignored.

To help students, who were having problems to understand the order of the inverse
operations, the teacher discussed the example (in creole) of a child leaving his home
to come to school. The main steps taken by the child were identified.

Now the child is leaving school to go back home. What are the steps back?

Teacher then sent two pupils (one boy and one girl) to the board to find f ** when f(x)
=2x-1

They both did the “arrow diagrams’ correctly.

Another pair of students (one boy and one girl) were sent on board to find f * using y
= 2x — 1 and making x subject of formula.

Classwork were then set to pupils on finding inverse of different functions. Pupils

worked individually but had the tendency to check the work of their peers (the one
immediately next or in front or at the back).

Students (one boy and one girl) were then sent on board to work out a problem which
they both did correctly.
Both students, obtained f * (x) = -17 + x_and one boy did point out that it
could be further simplified to %-4
It should be mentioned that this boy tended to dominate the discussions in the class.
Other questions set to the class were:
= Iff(x) =4x+3, find f(2) and f* (31).
It should be mentioned that all students first found f*(x) and then substituted x by 31.
If f(x) = 2x — 7and g(x) = x(x — 6) find
(i) f(-5) (ii) F1(x) (iii) f (15)
(iv) x for which g(x) =0
(v) x for which f(x) = g(x).

When two students (one boy and one girl) were sent to be board to do the last part of
the question, the following were shown on board:

g(x)=0 g(x)=0

X(x-6)=0 =x(x-6)=0
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Eitherx=0 orx-6=0 =x-6=0

Xx=0 orx==6 X=6

[Girl] [Boy]

On the whole it has been found that the students were very attentive to the teacher’s
explanation and directions and it was the teacher who was the main ‘actor’ in the

classroom. Students were mainly answering the questions set by the teacher and one
could note that questions from students were almost nil.
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School A

Class : Form IV

Type of Class : Single girls

Number of students : 29

Teacher : Female

Physical environment of class: No special equipment
No posters

Separation between classes (one could hear the
discussion going on in the adjacent class ....)

Seating arrangement Traditional, Pair wise

The topic under discussion was "Standard Form" and on that day correction of

homework was planned.

Two students were sent on board to start the correction. In the meantime the teacher
walked around to check the work of the other students. The teacher was talking

mainly in English.

When teacher was asking questions, while walking, concerning the homework there
were some 'timid" answers but in chorus. When it was found that the students were
not able to proceed, they were sent back to their place and the teacher took the usual
place near the blackboard in front of the classroom.

Teacher: We have been given the speed in km/s. We want to convert it to km/min.
These were then written on board:

1s —» 3x10°

Teacher : In 1 minute, how many seconds are there?
Butlmin —>60s

Therefore 60 s— 3x10°x 60 = 1.8 x 10°

(The question was the speed of light is 3x10° km/s. Convert the speed to km/min,

giving the answer in standard form).
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School C

Type of class : Co-educational

Number of students:

Teacher : Male

Physical environment of class: Class well spaced and in concrete
Seating arrangement: Traditional (pair wise)

The work scheduled for that session was correction of homework on Circles.

The teacher made a quick revision of angle properties of circles with the participation

of students (chorus answers).

Then the teacher moved to individual questions in the order Girl, Boy and then Girl.

Teacher was correcting the homework on board and drew a diagram.

Teacher: What is the relationship between HOJ and another angle?

One girl was asked to answer but no answer was obtained.

The question was directed to another girl but no answer was obtained. Three boys
raised hands to answer (though many girls knew the answer and were murmuring to
their peer).

Teacher asked a boy who did not volunteer but no answer was obtained. Another
boy was then asked but still no answer was obtained. When the question was set to

the class, chorus answers were obtained.

Teacher: What can be said about these 2 angles?
Girl . They are opposite.

Teacher: What about the quadrilateral?

Chorus : ltis cyclic

Teacher: So what about the angles?

A girl : They are supplementary
When it came to angles in the same segment, it was found that the students were

experiencing problems. It was noted that a boy was helping a girl (next to him) to
identify the angles.
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It was also noted that a girl was asking help from a boy (though next to her was a

girl!).
A boy was then sent to the board to solve a problem.
For the remaining problems, teacher moved around to help students (but only to

those who called out).
It was also noted that many students (mostly girls) could not solve question 12 but

they did not seek the help of the teacher.
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Appendix Fourteen

Pre-test

1. Factorize 3xb + 2b +3cx + 2c.

2. Find (i) the HCF, (i) the LCM of 6a’b, 9b% and 3c’a.

3. If 15 =3.87 and 1.5 = 1.22, find the value of

(i) /150, (i)  +0.15, (iii) /60
4. Solve the following equations:
O ]
(ii) 6 — 4(x + 2) = 2x,
i) X+2 2x-3 _ 1

4 5 20

5. A shopkeeper made a profit of 25% on every article that he sold.
(@) Find the selling price of a book which cost the shopkeeper Rs 200.

(b) Find the cost price of a file which was sold for Rs 7.50.

(c) The shopkeeper made a profit of Rs 2.20 when he sold an album.
Calculate the selling price of the album.

6. Express as a single fraction 4 3 :
2x -1 5X + 6
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5d +3

7. Giventhat c = ,
2d -5

make d the subject of the formula

8. I multiply a number by 4 and add 9. The result is the same as when | multiply the
number by 6 and subtract 13. Find the number.

9. The plans of a house are drawn to a scale 1 : 50.
(a) Find the actual length, in metres, represented by 14 cm on the plan.
(b) What length, in centimetres, on the plan represents an actual length of 11

metres?

10. Patterned tiles cost six times as much as plain tiles. The cost of 20 patterned tiles
and 200 plain tiles is Rs 6400. Find the cost of a plain tile.

11. In the diagram, BDF is a straight line and
BD = DE = EF. The line ABC is parallel A B

to EF and BDE = 110°. Calculate
(i) BED, (i)  DEF, (iii)  ABE.
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Appendix Fifteen

Lesson Plans
Lesson 2
Topic: Factorisation of quadratic expressions where coefficient of x? is not 1

Class: Form IV
Time: 40 minutes

Instructional objectives:
By the end of the lesson the pupils should be able to:

1. recognise a quadratic expression ax? + bx + ¢ where a = 0
2. express a quadratic expression in terms of its factors

Pre-requisites: Factorisation expressions of cx + d
Factorisation expressions of ex® + fx

Teaching aids / resources:

Procedure:

Recall how expressions of the type x* + bx + ¢ can be factorised.
Students given the following expressions to factorise:

1 xX¥-x-12

2. x*-9x+18

3. X¥*-9

The example 2x* + x — 6 is given to students.
Consider 2x—-6=-12

Two numbers which multiply to give — 12 and add up to give 1 (which is the
coefficient of x) are 4 and — 3.

2X> +X—6
=2%x° + 4Xx - 3X -6

=2X(x+2)-3(x+2)
=(x+2)(2x-3)
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Example 2:

3X°-11x + 6

18
=3x°—9X—2X +6 /\
-9 -

=3Xx(Xx-3)-2(x-3)
=(x-3)(3x-2)

2

Students divided in groups and asked to factorise
1. 2x*+x-3

2. 3X°+7x—6

w

2y° + 11y + 12

4. 3x*+11x-20

The findings of each group are displayed on the board and discussion follows.
Any step where a student has doubts is classified through discussion.
Evaluation:

Factorise:

1. 3x*+10x+8

2. 11y*+3ly-6

3. 6x°+5x—4

4, 6y’ -y-1=0

Summary:
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Lesson 3

Topic: Solution of quadratic equations
Class: Form IV
Time: 40 minutes

Instructional objectives:
By the end of the lesson the pupils should be able to:

- recognise a quadratic equation ax®+ bx + ¢ = 0 where a # 0
- solve a quadratic equation using factorization method

Pre-requisites: Factorisation of quadratic expressions
hk=0<h=00rk=0 orboth

Resources:

Procedure: Introduce what is a quadratic equation.

The general form of a quadratic equation is ax® + bx + ¢ = 0 where a # 0.
Examples discussed with the help of students.

Discuss with students to recall the fact

hk=0< h=00rk=0 or both

Example 4:
2x°—7x-15=0
2x° —10x +3x-15=0 -30
2X (x=5)+3(x-5)=0 /\

(x=5(2x+3)=0

X-5=0 or 2Xx+3=0

X=5 or X=—==

Students divided into groups and asked to solve

1. 2x*-x-3=0
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2. 3X°-4x-4=0

3. 3x*-11x+10=0

4. 6X*+13x+6=0
The working of each group is displayed on the board and discussion follows.
Any step which is not clear is discussed with the participation of students.
Evaluation:
Solve each of the following:

1. X*+2x-48=0

2. 4x2-7x=0

3. 5x°+3x-2=0
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Lesson 4

Topic:
Class: Form IV
Time: 40 minutes

Instructional objectives:
By the end of the lesson the students should be able to:

1. solve a quadratic equation when one side of it is a perfect square
2. solve a quadratic equation using the completing the square method

Procedure:
Recall how quadratic equations have been solved so far.
Ask students to solve the equation (x — 2)* = 25
Let them work in groups to solve it.
Compare the solutions of students.
(x-2)2=25
x> —4x +4=25
X —4x+4-25=0
X?—4x—-21=0
x=7)(x+3)=0

X-7=0 or Xx+3=0

Discuss the following:

(x-2)>=25

Taking square roots on both sides
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X=5+2 or X==5+2
X=7 or X=-3
Example 2:

Solve (x +5)*=9

Students asked to try this question and their methods compared.
Example 3:

Solve x* +4x +2=0

Through discussion, students are made to realize that this quadratic expression
cannot be factorised.

They are encouraged to compare this question with examples 1 and 2 and feel the
need of this form.

Introduce the concept of completing the square.

X2+ 4x==2 Ensure coefficient of x* = 1
Adding 4 on both sides {Divide coefficient of x by 2
XCH+AX+4==-2+4 gzz

Square the answer: 2% = 4}
Question: What can be noted with x* + 4x + 4
Students discuss within their groups.
Expected answer: It is a perfect square
(x+2)°
Thus, we have (x + 2)* = 2
Taking square roots on both sides
X+2=+4/2

.'.x+2:\/§ or x+2:—\/§

x:—2+\/§ or x:—2—\/§
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Activity:
Students, in groups, to solve

2x* +6x-8=0
Question to students: Can we factorise?

Students are expected to discuss with their peers and find out that they cannot.
So, what do we do?

Students are redirected to the previous examples to feel the need of completing the
square.

The attention of the students is drawn to the coefficient of x.

Students, in group, are then encouraged to solve the problem as follows (with the
help of the teacher whenever needed).

2x*+6x-10=0
Dividing by 2 Questions are set to students
at different steps, where
x2+3x-5=0 necessary
x*+3x=5
C+3x+ D=5+
4
3.2_29
X+ =) =—
( ) n
Taking square roots on both sides
X + E =+ Q
2 4
3 29 3 29
X+ = =% [— or X+ = =—, |—
2 4 2 4
_ 3 29 _ 3 29
X=——+ [— or X= == - |—
2 4 2 4
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Activity:
Another example is given to students to work in groups
3X*+8x+2=0

Teacher walks around and helps where necessary. Proper use of calculator is
ascertained.

Evaluation:
Solve the equations x* + 4x + 2 =0
2x% +3x =4

3x% + 4x — 4 =0

Summary:
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Lesson 5

Topic: Solution of quadratic equations (by formula)
Class: Form IV
Time: 40 minutes

Instructional objectives:
By the end of the lesson the students should be able to:

1. recognise when a quadratic equation cannot be factorised
2. apply the formula to find the roots of a given quadratic equation

Pre-requisite:
Teaching resources / Aids: Calculator
Procedure:

Recall what was done in the previous lesson and ask students, in groups, to solve the
equation

2x2=5x-2=0
Teacher walks around and helps in the process of completing the square.
Activity 2:
Now let us solve the quadratic equation ax?+ bx +c =0 where a = 0.

Students are encouraged to discuss within their groups and to proceed as they did
before.

ax’+bx+c=0

Dividing by a
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b . |b*-4ac
X+ — =+
2a 4a’
b . [b®>-4ac b b* —4ac
X+ — =+ X+ — ==
2a 2a 2a 2a
—b++b*-4 . .
X = b 2b ac Teacher discusses with students at
a
each step before reacting the next one

Solve the equation x*+5x +2=0

a:]., b:5, c=2

~b++/b*-4ac

2a

—5+.,/25-4(1)(2)

2

54,17
2

« = —5+417 ~5-417
2 2

X =

Evaluation:
Solve the following quadratic equations

1. xX*-8x+3=0
2. 3X*-12x+7=0
3. X¥’-10x-10=0
4. 10x*=9x+8

Summary:
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Lesson 6

Topic: Applications of quadratic equations
Class: Form IV
Time: 40 minutes
Instructional objectives:
By the end of the lesson the students should be able to:
1. recognise when a word problem involves the use of quadratic equations
2. formulate the appropriate quadratic equation from the data provided in the
problem
3. solve the quadratic equation using any appropriate method
4. check the relevance and possibility of the answer(s) obtained in the given
problem
Pre-requisites:
Solution of quadratic equations using the factorization method and using the formula.
Resources:
Worksheet, Bristol paper, blue tack
Procedure:
Two problems of quadratic equations (one which can be solved by the factorization
method and the other one where formula should be used) are given to the students to
work in groups.
The strategies the students have used are discussed in class and teacher points out
that formula can be used even when one could factorise the quadratic expression but

students should choose the method which is most appropriate and most efficient.

A word problem which involves the use of quadratic equations is then discussed in
class.

Question: Two numbers differ by 4. Their product is 117. Find them.
This problem is solved, with the active participation of students.

Different questions are then given to different groups to be discussed and solved with
the participation of all students within each group.
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Group | Question

o O A~ WD

A student from each group is asked to come in front of the class and discuss the
solution obtained by the group.

[All the students in the class are first asked to read the question and understand what
is being asked in the question before the presentation of the solution and discussion
is made.]

At the time the solution is presented and discussed with the whole class, the teacher
ascertains that there is active participation of the students. The teacher intervenes
whenever there are points to clarify or to give prompts.

Evaluation:

One word problem is set to pupils to see whether they can solve it using quadratic

equations.

Summary:
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Lesson 7

TOPIC: Angle properties of circles
CLASS: Form IV
PERIOD: 40 minutes

Instructional objectives:

By the end of the lesson, the pupils should be able to :

(i) recognise the angle subtended by a minor arc at the centre and at the
circumference.

(i) recognise the angle subtended by a major arc at the centre and at the
circumference.

(ili)  deduce that the angle subtended by an arc at the centre is twice the angle
subtended by the same arc at the circumference.

(iv)  deduce that angle in a semi-circle is 90°.

(v) apply the above results to solve problems.

Pre-requites: Circle, minor and major arcs of a circle.

Resources/teaching aids: Compass, protractor, bristol paper, scissors, blue tack.
Procedure:

The different concepts associated to a circle (viz chord, minor and major segments,
minor and major arcs) are revised within the participation of students.

Through discussion, students encouraged to identify minor arcs.

Major arcs and the angle subtended by each one at the centre and at the
circumference.
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Angle subtended by a minor arc
(i) At the centre (i)  Atthe circumference

SR

Angle subtended by a major arc

(1) At the centre (i)  Atthe circumference

&) Lo

Students’ activity

Students divided in groups and asked to draw a circle a minor arc and the angle
subtended by this arc at the centre.

Each group is asked to measure this angle using a protractor and note the answer.

They are then asked to draw the angle subtended by this arc at the circumference,
measure it and note it.

P
@
The results of each group are tabulated on the blackboard as follows:
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Group Angle AOB | Angle APB

Students are then asked to discuss, within their group, what they observe and can

deduce.
The same activity is repeated with a major arc in each group.

Group Reflex Angle XOY XZY
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Through discussion, students are encouraged to deduce that:
Angle subtended by an arc at the centre of a circle is twice the angle subtended by the
same arc at the circumference.

Activity 3

Students, in groups, are asked to draw a circle on a bristol paper, draw an angle
subtended by an arc and the centre and at the circumference.

P
Cut out the angle APB using scissors as a blade.

Place that angle at O to find that
AOB =2 APB

Activity 4

Students encouraged to ‘prove’ that result. P
Hint: Join P to O and Let angle APO = a°
Angle PAO =2°
Angle AOX = 2&° O
Similarly, if angle BPO = h°
Angle BOX = 2b°
Angle APB = a° + h° A B
Hence, angle AOB = 2a° + 2b° X
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Lesson 8
Topic: Angle properties of circles

Instructional objectives:

By the end of the lesson, the pupils should be able to:
1.  deduce that angles in the same segment are equal
2. apply the above result to solve problems.

Pre-requisites: segment of a circle

Angle subtended by an arc at the centre = 2 x angle subtended by the same
arc at the circumference.

Teaching aids/Resources: Bristol paper, compass, protractor, scissors, black, blue
tact

Procedure
Students, in group are to draw a circle, identify a minor arc AB and draw an angle APB at

the circumference.

Q
Measure the angle APB.
Take any other point on the same segment as P and join A and B to Q.
Measure the angle AQB
A
B

Activity 2

Repeat the same activity with another drawing on a bristol paper but this time cut the
angle APB

Place this cut out on the angle AQB.

What can you notice?

Students are asked to discuss in group and try to justify their findings.

(Hint: connect angle to AOB where O is the centre of the circle, then the answer to
angle AQB).

Present the answer of each group in tabular form
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Group Angle APB Angle AQB

What do you observe?

Activity 3

Draw a circle, in each group and now work with the angle subtended by a major are
at the circumference.

Measure angles XPY and XQY.
Compare the answers

Tabulate the results of each group

Group Angle XPY Angle XQY

Through discussions, students are encouraged to find out that:
The angles subtended by an arc at circumference are always equal.
Another way of stating this is:

“Angles in the same segment are equal”
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Evaluation:
find x° find y° find z°

Summary:
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Appendix Sixteen
Post test

1. Factorize ab+ bc—a—c.

2. Find (i) the HCF, (i) the LCM of 8x%, 15y*z®and 10xy’z%

3. 1f 12 =3.464 and 1.2 = 1.095, find the value of
(i) 120, (i) +0.12, (iii) /48

4. Solve the following equations:
2 1

0 X+2 x-4'
(i) 5 - 4(x -2) = 3x,
(iii) 3X +2 _ZX_3:i.
3 2 4
5 A shopkeeper usually sells computers for Rs 20 000 each.

(a) He discovers that one computer has been slightly damaged and so reduces

the selling price by 14%. Calculate the new selling price of the damaged

computer.

(b) When he sells a computer at the usual price of Rs 20 000, the shopkeeper

makes a profit of 25%. Calculate the price paid by the shopkeeper for each

computer.

(c) When a customer pays cash for a computer, he gets a discount.

If the

customer then pays Rs 19 000, calculate the percentage discount he received.
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6. Express as a single fraction 3 2 :
4x — 3 2x +1

4y — 3

7. Given that x= ,
2y +1

make y the subject of the formula.

8.. The sum of three consecutive integers is 72. Find the smallest of these integers.

9. A map is drawn to a scale of 1: 50000.
(a) Calculate the actual distance, in kilometres, represented by 1 cm on the map.
(b) Two towns are 24 km apart. Calculate, in centimetres, their distance apart on the

map.
10. A man bought x forty-cent stamps and twice as many one-rupee stamps. The total

cost came to be Rs 21.60. Write down an equation in x and solve it. Hence find the

total number of stamps bought.

11. (a) ABC is an isosceles triangle with AC = BC and angle BAC = 120°. Find x.
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(b) ABCD is a kite, angle BAC = 49°, angle BCA = 28°, calculate the size of X, y
and z.

o 2° I
A 49 /] 28

O

12. (i) Factorize
(@) X* — 2x — 35
(b) 2x* +x- 6
(i) Solve each of the following equations:
(c)x* — 6x +8=0
(d) 3x* — 5x —12=0.

13. The diagram shows a triangle ABC in which £ BAC
Is a right-angle. The length of AB is (x + 1) cm, the
length of AC is 3x cm and the length of BC is (3x + 1) cm.
(a) Use Pythagoras’ theorem to form an equation in x. 41 x+1
Show that this equation can be simplified to

x? — 4x = 0.

(b) Solve the equation x* — 4x = 0 3x

(c)Hence calculate the area of the triangle ABC.

14. O is the centre of a circle and BD = BC. Find the value of x and of .
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Appendix Seventeen

What Is Happening In this Class?

SC Almost ~ Seldom  Some- Often  Almost
Never times Always
1. I make friendships among students in this class. 1 2 3 4 5
2. 1 know other students in this class. 1 2 3 4 5
3. lam friendly to members of this class. 1 2 3 4 5
4.  Members of the class are my friends. 1 2 3 4 5
5. 1 work well with other class members. 1 2 3 4 5
6. | help other class members who are having trouble with 1 2 3 4 5
their work.
7. Students in this class like me. 1 2 3 4 5
8. Inthis class, | get help from other students. 1 2 3 4 5
TS Almost ~ Seldom  Some- Often  Almost
Never times Always
9.  The teacher takes a personal interest in me. 1 2 3 4 5
10. The teacher goes out of his/her way to help me. 1 2 3 4 5
11. The teacher considers my feelings. 1 2 3 4 5
12.  The teacher helps me when I have trouble with the work. 1 2 3 4 5
13.  The teacher talks with me. 1 2 3 4 5
14. The teacher is interested in my problems. 1 2 3 4 5
15. The teacher moves about the class to talk with me. 1 2 3 4 5
16. The teacher’s questions help me to understand. 1 2 3 4 5
IN Almost  Seldom  Some- Often  Almost
Never times Always
17. I discuss ideas in class. 1 2 3 4 5
18. | give my opinions during class discussions. 1 2 3 4 5
19. The teacher asks me questions. 1 2 3 4 5
20. My ideas and suggestions are used during classroom 1 2 3 4 5
discussions.
21. 1 ask the teacher questions. 1 2 3 4 5
22. | explain my ideas to other students. 1 2 3 4 5
23.  Students discuss with me how to go about solving 1 2 3 4 5
problems.
24. 1 am asked to explain how I solve problems. 1 2 3 4 5
v Almost  Seldom  Some- Often  Almost
Never times Always
25. | carry out investigations to test my ideas. 1 2 3 4 5
26. | am asked to think about the evidence for statements. 1 2 3 4 5
27. | carry out investigations to answer questions coming from 1 2 3 4 5
discussions.
28. | explain the meaning of statements, diagrams and graphs. 1 2 3 4 5
29. | carry out investigations to answer questions which puzzle 1 2 3 4 5
me.
30. I carry out investigations to answer the teacher’s questions. 1 2 3 4 5
31. | find out answers to questions by doing investigations. 1 2 3 4 5
32. I solve problems by using information obtained from my 2 3 4 5

own investigations.
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TO Almost  Seldom  Some- Often  Almost
Never times Always
33.  Getting a certain amount of work done is important to me. 1 2 3 4 5
34. ldoasmuchalsetouttodo. 1 2 3 4 5
35. | know the goals for this class. 1 2 3 4 5
36. | am ready to start this class on time. 1 2 3 4 5
37. 1 know what | am trying to accomplish in this class. 1 2 3 4 5
38. | pay attention during this class. 1 2 3 4 5
39. Itry to understand the work in this class. 1 2 3 4 5
40. | know how much work | have to do. 1 2 3 4 5
cO Almost  Seldom  Some- Often  Almost
Never times Always
41. | cooperate with other students when doing assignment 1 2 3 4 5
work.
42. | share my books and resources with other students when 1 2 3 4 5
doing assignments.
43.  When | work in groups in this class, there is teamwork. 1 2 3 4 5
44. 1 work with other students on projects in this class. 1 2 3 4 5
45. | learn from other students in this class. 1 2 3 4 5
46. | work with other students in this class. 1 2 3 4 5
47. | cooperate with other students on class activities. 1 2 3 4 5
48.  Students work with me to achieve class goals. 1 2 3 4 5
E Almost ~ Seldom  Some- Often  Almost
Never times Always
49. The teacher gives as much attention to my questions as to 1 2 3 4 5
other students’ questions.
50. | get the same amount of help from the teacher as do other 1 2 3 4 5
students.
51. I have the same amount of say in this class as other 1 2 3 4 5
students.
52. | am treated the same as other students in this class. 2 3 4
53. | receive the same encouragement from the teacher as other 2 3 4
students do.
54. | get the same opportunity to contribute to class 1 2 3 4 5
discussions as other students.
55. My work receives as much praise as other student” work. 1 2 3 4 5
56. | get the same opportunity to answer questions as other 1 2 3 4 5

students.
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Appendix Eighteen

Questionnaire on Teacher Interaction

Never Always

o

This teacher talks enthusiastically about her/his subject.
The teacher trusts us.

This teacher seems uncertain.

This teacher gets angry unexpectedly.

This teacher explains things clearly.

If we don’t agree with teacher, we can talk about it.
This teacher is hesitant.

This teacher gets angry quickly.

PN WN R

9. This teacher holds our attention.

10. This teacher is willing to explain things again.

11. This teacher acts as if she/he does not know what to do.

12. This teacher is too quick to correct us when we break a rule.

13. This teacher knows everything that goes on in the classroom.
14. If we have something to say, this teacher will listen.

15. This teacher lets us boss her/him around.

16. This teacher is impatient.

17. This teacher is a good leader.

18. This teacher realizes when we don’t understand.

19. This teacher is not sure what to do when we fool around.
20. It is easy to pick a fight with this teacher.

21. This teacher acts confidently.

22. This teacher is patient.

23. It’s easy to make a fool out of this teacher.
24. This teacher is sarcastic.

25. This teacher helps us with our work.

26. We can decide some things in this teacher’s class.
27. This teacher thinks that we cheat.

28. This teacher is strict.

29. This teacher is friendly.

30. We can influence this teacher.

31. This teacher thinks that we don’t know anything.
32. We have to be silent in this teacher’s class.

33. This teacher is someone we can depend on.
34. This teacher lets us fool around in class.
35. This teacher puts us down.

36. This teacher’s tests are hard.

37. This teacher has a sense of humour.

38. This teacher lets us get away with a lot in class.
39. This teacher thinks that we can’t do things well.
40. This teacher’s standards are very high.

41. This teacher can take a joke.

42. This teacher gives us a lot of free time in class.
43. This teacher seems dissatisfied.

44. This teacher is severe when making papers.

45, This teacher’s class is pleasant.
46. This teacher is lenient.

47. This teacher is suspicious.

48. We are afraid of this teacher.

cNeoNoNolloNoNolollcNoloNolloeNoNoNollcNoNoNolleNoloNolloNoNoNollcNoloNolloNoNoNollcNoNoNolleNoNoNolloNoNa

PR PRPRRPRRRPRPRRPRRPRRPRPRPRPRRPRPRRPRRPRLRRERRPRRPRRPRLRPRPRLRRRPLRRPRRPRPRERRPRLPRPRPLRRPRPRPLPRERRPRRLRRRLRRPRRL,ER
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Appendix Nineteen

Reactions from students

w. . wotee Dudng . thesr Goe meobhs, Ioceally bied . e mothi. doce eo Dwendags.
. Becouse Ehgug citities e differenk from » wavad i
usaely n. dess @€ work posenally. By cumelies  tad f ot Bl
o in the  rmaths elasses , We kool L im .wwn.c_t anel disonsiedd peablana
Bie v @ carded ouk Locliviives ke o Uingy  heisdol papers b wod et
aumbens  fhe Egcrcher  vaplamed  The  wumbe s Stop by alep mating 1€ e
far L ) vrclessbord 1 B wle  fomat e Q&Gwm_ fhan Ceothe, ._..k\c._.%,aa
Fhe A H e e mnuteribenss Chal e have  mep unglewtod g, widt £ {ikacd
w}awu_.anunl_%' aned .‘a....:p?.@. Tha

arnong Jrigucta

3 whadng oge

he discusrion
Gmiuers. The gchvitits wave afso intergsting - Fse m”,.nwwm,ﬂ w  crbeneh,
knae it LG O Feursipn te UMXU_W? Ehare . pab. B, .‘w. £l Choe! of ;
, 2 &= . a i the metheed of divcusion
I ! i sty it claieng actiilie: | Miglleprmatics  i1apms & be o gsling
nat To..m_;:.é PO R by e fhvared u_nﬁ.,.ﬁsaq me ftw leea malhe Lee e,
the  bearher e W&&.n:tmi is Qo uiy @e.v&. Legehe | Pl e iodna
1 well  and plae crack Ln..w?. oA hofwwze Lhe Teasons e oo feed
rerloue o arspd ey Che elmas . Hg T.m__wﬁa_ ws bk il s so Chalb
e Carudeh fovk  Gaad ey e ic ond {ewary Wledhemete s

369



he oo SRS PRI (0BG gy TR £ NG Tpful onk:
s Wk of GONCel 98 oteniiyy TRe 30 et “,ﬁ;ﬁ 13 A
SO0 LA THMSRAT 08 POL MOve Brouh Spciol aieting for ol

: ...,__.%55& 1 Eb,, DEE0 OO A Wy géaﬁﬁ W of ST

@QKﬁ TG CheoBN0 W 8o ore T TR biln aoe 1o be

WO cEosnk 90 0y .P.wgmﬁw,m W VRO (06 1 S8 a0 TR

IR Iy CRr SURCES e o8 (eviaiy ond P

- PIoEner eGEs W o .,w,,jﬂwﬁ? SRR o) T G N av e .ﬂ%m

ﬂ SOEETE0T BUBRAS e cCRCGES dhow ol O e oi,dﬁ

CARD. CORWOOM wie RS, DR 08 oden e a0RAGE, we
oo onoRaEag m?:/ HED W 0G0 NG, HRDHD

Nding o QU wae %& ,iééw%?,, Ol o
.Qﬁ%.i:%rw nmv WS O o ,w/w O0ER W0 WX Wl R O ,ﬁu
ﬁ?ﬂ WOrE 0N OAE G SOl QURaBen T Wl aeesL
WL OPM QLSS A0 WREn Wiz Were Gl eor SR, - e wlere

SOV T SO0 Ol 0or AIRRS . ORAL G TpEORE. Qo BUCH, GFe

P

T owed oo 1w do.ob ot sgpaf ond ondesronding
Wi ARCKR O ek WED . oY WD 0 G T BRSCINa 08
SN R0CNRC O o WIS . .,f,:uﬁ& SN F??;u

370



Vladthema o

mc.ﬁawnnm.\ Cm class s We

S G

mﬁm;

[

(:wﬁf_ ,,jrm.ﬁawfﬁm
/UP .«—,..ful)._. L

(3

C.)hg G\.‘Mf.ﬂ»ﬁ «/n.m..«\/ft%

oF o hemolwes I Sl o Class Moy
_Ewnﬁxﬁf,uw emed T Loey N @?&nx b earn.
L &o,m; 1S O b ey sheel NVGvias b, Pl N
rewe e clekaly o O Ve w v el i Flerenk e Meoeds
ob .W.Uﬂ&r\.urw ho.ﬁjufpo boef wvﬁv,ﬁ..:}fw. C@L.f Haw
.@ﬁﬁt @ eheeFa , e e R S Sy ¢ N S e
B N o v . T U . muﬁ.\fnf/ﬁ_s To,ﬂu”,‘f
TThe b e bew e % Cx Ve REEA et Gmet kel
Mu erson + Ha /nmsw”wwﬂ o e Mt v Y e ion
e Ve G Srﬁ} e m_a_ﬂ Gry Con Pusian
wr pe blews  Gaitin dhe  @wercises , he  (lecred ey
Cuar docls « TV Magor Lseve e dee Cvweea ke
M, T sele beve been Nery happy ok
P Tarwaes| r.ned.ﬂ

371



m]nunn?l. R
S~ el by e [ = @.& [ — S W

_ el .\r] LWWNUBEPW%E%BJ sl ool

l.’l_”rP\._umWnUhr e et
E\d‘ilrbmlr_ %
T've Syt Pem heemsge .\L|\‘w.r.u ﬂunwﬁm =
E@J@L;lbﬂ?b&mﬂﬁﬂr@ﬁ?._ fm here ﬂ@.ﬂmwm\ﬂﬂhvg S

ﬂnU_mnannL\ﬂm ~h— PR (=X g wp S .&lwnl\fmuovl@ o et 1 oy

e e ke ol
.I#FEIOW taneall e _mﬂ.ﬂl\j @Url...w_@ |\»“U
bf)ﬂﬂ@";l?r@ﬂ:ﬂ.”l%ﬁwjjgpm L2
Y e o L | D e MNP 2o m_UTJ_ LY B =S T~ S
N T = 3 oo} S - |l.rLH.J| \.j\..uﬂ = ._\(Jﬂwunmm”..unu.rml.lnhmﬂul&
uhﬁnﬂklﬂ%ﬂghuﬂm - |mnﬂU[uWDD lug.mr@\ﬁrﬂwr

| TW.W..%BR@IWBWEDWQEEE[FEI




[T+ _was _inevestng because yo0  _explained .. o _ cleawl,

Ahgt 3 . Yndersteood almos + ey vy oﬁu T ,glmo_u.,.ﬁn_
) m,_séowr ' becavse On Civeles . T hawve Unde vystood
0...(7[!» P avt of it
T+ ,\NQ\EU e e o we  becavse of #he  adw
dwwuidh _wWere Lovied put . Fev  _usg  do
londerstand  betlev. _
_The L ecisvite s Welped me to  _prove the

Prapetes. . __of _ cveles.. S S

H+. LA $O\_. :P..TN\..‘N m._u_.S(u WQP@CWQ _)O\T
cUA the pupils in the @eocﬂ had an egu e
thomle ob inuB@ o activities.

‘Sometimes 4he activities Weve cmﬂ,&i L as dhat donme o
6-04.2008 ._.OJ cyclie @con:\:p.*m val. We could not  concentvads

as e —emotct et Aheve was +oo0 Mivc noise. I
dfid ok fke Htne m<ocﬁ£9w as pus fke +o leaw Vd

myser ond T Cowwect  myself: i

= 1. -
=== = 0y

373



..\\

. Hw.&&. ey s exebiy and Cpoying-n__bhis Mebs.
_ lekin.lhe beacke  woos Good i _ak _wes o phosw
b coork  wibh i W were. &z.mwi owr  eoork_um
b and_we e @Q.owk,@ kv, mon o\@ /% \,g,oﬁl
- we. ol _howe _ o %8& bme.  wikh _our " heagser Al o
e w8 _undershed e beacherk ep\\g%\a.urfw woukl be.
o \\mﬁr\Eme ot bhis  hocher Mo LWI@E
Sod kot bhero_wonkd ok b cnebier olaw ik

thak  Speamd  oloss -

e —— e —_

374



Makhematics classes_became interesting For Ehose who Ehought

..khat maths was a.borio I:m..:v.q.mof due Lo gloup werks cnd
discussions ko Eiad a. problem’s solution- with a Eriendly appreach

Ehe. keacher could.keach_in o proper way i khat is Ehe pupils who
usually did not__bokher ko lrsten to the teachers were (nkeresbed

i listening: UoForkunakely iuve. would Aot have the pleasure Eo
wetlk with e teacher Such as khe on€. who teaches euery

pohday-

375



o T T ! T T T T T T T T T T T T

wqw

The elass __was  interesbng . The
mekthod Pﬁ. teaching o8 gaod . We Coﬁ%%l
_ J
the @3:.0 worli -~ The wiorts Tm._ﬁ:aL 48 in
ZW e have undersboad mcnqp\rﬁ_.r:\: Mmb:
—_— .ﬂ|.—uu&mrw _us. Mou E@BIFm&’ﬁn&Sﬁ _ kind _and___
_.a:__.rm\ e us . \_u:unmmm we~  were. Wi_mn.umm bo
hove aoc Qs _aur Makhemalics  teacher - —
R L—7
i
i
_
!
\
\



1 \m.:.,} ‘e ,mb_w?,ﬁo Oﬂ Mabthernabics ver

qood _ and ,j*nﬁnw.gjrm, .ﬂ never  krew) thalr w
m_g? nwoonr)c:q,omfogo,wﬁ Z&Tvgpﬁmﬁm

‘UWBDQ,L& HiqDDCDlNﬁﬂTE)@SOTN ::ID*T/N
acktivikies and Qroup wiork:- T mouer hod A

b@lﬂb.ﬁgrm. Km& QD clasas pﬂﬁ?:f. W \ﬁo,w
O o Antockt we nevee  Aid. d;ﬂOCD 1)
Bﬁojm xvmpg,wcoﬂ./ﬂ thus ,.ﬁ 1 dao jOﬁ. f/_JO/
a_work T can  ask DAY h_ln nads: 1o sy
T can _shace  rmau Gieoas and opinions Wit
e and ok fDoL Some Yime T can lear

NV fw):\/om DﬁQCD wiorle ),Uq.oﬂrcn,m.m Q Tco,bﬁf

..mb.,jmu oh ij?D&TQQOD \ﬂ: n./o,jo the

ackivities  on g\ odrati s mvbcdﬁmmw,oj and
»ﬁD ctarisabion , 1 ﬁ?gwnr :,anvﬂh.TD ,)l NMOo e
brﬂ./nw e O,)/C o« O/fmo:m.; whovre uoe can

.&Dlﬂfpmm Orn..ﬁ,c}n,ﬂﬁ \)Jg an,)O_ﬂ do it n
Aoitions: T Hhnk kY Vs o aduoniaae

1T  was 7065)0 g nce  Yiene when doing k-
class ackivitics and 1 waeas also loarnir

saons kg, Aac Wiy e 0N CPE DDO@ k._worn/)bw,

436 ,ﬂO,Cr.f)x. Vs Maxbhermokic s Stoen TC
m’um\j /mp& @po/ﬁ?ﬁ b\no mcf:ﬁbﬁ uery
- 4:Co_n. 79»1 Q. mUO«.:)Q D/orﬂn - Dw&QCM
Lol o pase \n to@«m Aass. T rover

w.,bwy,/\!ﬂn, EDWTP?/QW/PV, bok row AE e w

\MUQ/vD welr e nw:/mwﬁﬁ.*;

377



R L RIS

avur Loss and He. KE?:@:&@ ffxﬁf@. ” ish# newtr . Bndw
ut soe  tould . .do prackioal in . MATHS Low !4 é&u ejoyed mysel .
_.\r&n.&.. _elass  as NoU. wade ik el and _,sfa?,@. Ao have besq
le Lo clear pur problems i matks - ik wars _m_{ahml c@xu.,wm@w.
wollems  buk we lhad. ko b wow U logical part o it - Yo e

VY FRRYE frb&urw F@ag@nﬁw lecrn hoo to  deat Lol Pum,wwv?:

HD%RC&F &aﬁ;m&?%&unnﬁunﬁ Eﬁn&wm»sn&cgma
£y, » malty .

E; n&...h~||&.w.. Jon ..MHDENBP , bbb_wu . (GF rm&.mn wié gan . WQ!-.».D,?}.
nathe  _and . Yo be tupsws  akouk o provlem  or o gudlion |

fou. also oot W hoe .\re %ﬁmgw & Dork 3@&@ and
v ko | dismack L. n.&sin,..@u ”Néﬂ woautd. Uke Yo _de

h%ﬁ?ﬁ a8 .rnu.ar.. ar. in @hbb@ vorth _(_.b\\mbﬂ
;\pﬁ.e.: &b&:pk.'\u tu.:br! RN AP \b.\ ,Eah.;v.c&h &s# wwnmmﬁg

378



Dae

d The  Lathine of

7T
Zcrr?ﬁer_.n.m \lery mbrmﬂmmmm\ﬁ ' M,m
/smgm _ e Q NJ om 03L -/ T gpt
ok Ov/ _Aaa& mLQm Tuoas ik Q
_\::u DL_.Q_T.% 10 mrm ﬁ\omm Q&La
_SDmrmﬁ:QTnm rylioye ‘aberes TDQ \d \mo\b.
Solving prohleme, In Arof work
nas Q 4-m rmybp\ xhﬂhrksabmm hb&ﬁﬁk
me Q. T;\ 1N the Gtomﬁ
wsrmmmmm D\mo %mun:o: hec ouce
O.h, L‘_.o wa?ibrﬁjm Q D:Se work
DJL Solving _own._o e S /\Ma ﬂ:ucbm
LG Vereyf J Qmusing . T TDcm .
\ike U bhes 3..59_ of workng
in geaps  and _deing  ackucheg Y
dhe N 'cass o md  Malhesnls
TN Very aAMazZing 4« __and  help ﬁ
\J U *

379



Appendix Twenty

Reaction from teacher
Teooheds commeads

Tne mefed of tooperaiive ﬁmﬂﬁﬁnﬁw N ol enela
for Tne shadenks and Ty mode flaem Guite ndereshed  and
erted o fﬁo:‘.,fmu At %ﬁaﬁu woauld be Ealﬂ,(r@ O L

B for Thue  dess, I foand Aok The shdoads were awce
AN Yy parfeiPode owmd Awe fuct ued Faey ere warkis

(R AT Pl | Tuere, were rwove  tomaviaow et cafon e
\ﬂiﬂﬁv/\v nnpﬁﬂ@ﬂ??/w Ane n.fb,mu*n.ﬂ ?hu —t e Qﬁi@,..&%mgm

Ay e helped Anewa o wndorstend e tonteptd on
L \?,mnu Loes E. ﬁuﬁ«..f.?ru.

\MJ.GG n\,,foxﬂﬂ.pﬂbc.vbﬂmlb‘n\?i f)uﬁ? ﬂ.,}r\.j.)\ﬂk Pwo_.vm.\ S.E,‘Smku
w\é@ﬁp\*}.@ o g, n\.:fn\‘,.mnw. I %or\rc{&f gl e, m.\T‘rL@Cr E&\ﬁﬁ

tmove. Lwdevested tn Civdled ek Graendradies | Tl Dty

be becnwac & e, %ncn\‘wr \T\th» e, ..Téhmu L g Lae:.?f&
Jonpworde on g L\&@«wrﬁ? wuqﬁu&ﬂr.g of e,cr@mao o dedle

\_»PQ\P coa\ﬂ@.éau ,:7»'@1&?‘? 9) QS?O«rU Az ma, ..U.ﬁn thun,bﬂr.él
LOON T PASEL wa g nﬂr By - ) 1“
ﬂ‘)?mv eries. W,MN POpers Ao o eritamid e LﬂI.Q.\&

RIS gromp, They were worllng on | baits} paper,
e Shadewd in Aot group hed the dhante fo porhapale iw
,me ahirities and T Aaiwle Aok Flas bhoa hebped fena o Lok
PMQ“M ol shaclend oy hawe Felb Ak he hon Perhi el petes
Lomd e @&A&ﬁﬁ* Properiies by Wiwaset f. ol s
O.PEP,.Dw rolie Wien fewcewnber qug ot et
\»\_aoﬁ}\w)m Vechurer presevted e Litrerend wcepty D
OA Ve i ﬁ\ﬁn\m‘Ifw roasuumns  Whoeoelhl b L
- st ehped. Yo shochuds

bedrer. ~fle hoad o Frewdd
Awe  shadewds otk he woaas alwe J Cppwech deveacds

hed pi W
dd wr wndors bewnd we,?f@\ﬁ&r(rw. ¥ P»._ocd e a«r.u

I Atdnle Aled At o £ Jeaclhdvu

ws & 2 79/% reatl
heloed Ate shadewh we o ,.CO,,UUO,\ snefiey - AHeowever il
Ahans medlool were de be woed N\Ca\w &.nau \,..T o ol Aeke
S A e Ao artonge the Jelbles awsl chodirs becwwme
ot o dossey  wee Ahe same  waedtod 9?@1,\4{# SORAL CCAA & |
provlem Ao B ogw e celiesnae oﬁ Eoln:uﬁn\_,@\cm\d chags ...\,SE.
Aablen ordl DoAY Gre &.&o;mu P%pﬁmﬁw M Ao Sanae Lo
Ao,  woorpeyalive _ﬁc.#icr@ ol be O Suctess .

380




Appendix Twenty One

Sample of drawings from students
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