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ABSTRACT 

This study examined secondary mathematics teachers' beliefs and use of instructional 
strategies that promote problem solving. It is a census study conducted in capital city 
of Maldives, Male' City involving sixty seven secondary mathematics teachers. A self 
constructed, two part questionnaire was used to determine teachers' beliefs and use of 
instructional strategies that promote problem solving. It consisted of seven subscales; 
teachers' self efficacy, importance of problem solving, use of strategies: explaining, 
sharing, exploring, questioning and coaching and two overall scales; overall belief 
scale and use of strategies scale. The findings of this study revealed that most of the 
teachers have strong self efficacy beliefs and strong beliefs about importance of 
problem solving approach. However teachers had weak beliefs about using technology 
to promote problem solving where teachers believed that using calculators is not a 
good habit and computational procedures should not be automatized. The results of 
teachers' use of strategies that promote problem solving revealed that most of the 
teachers frequently use these strategies. However, results showed the two least famous 
s~ategies among the teachers were presenting students with unfamiliar and open 
ended problems with very little indication of how to sob1e them and providing a set of 
problems and allowing the students to choose a problem they would like to work on. 
Furthermore, study also showed that there is no gender difference in beliefs and use of 
strategies. However, a significant difference was found between nationality of 
teachers, level of professional training and years of experience and some scales of 
beliefs and use of strategies. Another major finding of the study is that there is a 
positive relationship between beliefs and use of instructional strategies that promote 
problem solving. The study also indicated that a relationship exists between self 
efficacy, explaining and over all beliefs of teachers and the demographic variables 
which is gender, nationality, professional training and years of experience. 
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CHAPTER ONE 

INTRODUCTION 

1.1 BACKGROUND OF THE STUDY 

Maldives is an archipelago in the Indian Ocean towards south west of India. It 

contains 1, 192 coral islands which stretch over an area of 820 kilometres north to 

south and 120 kilometres east to west. It has a total land area of298 square kilometres 

and approximate sea area of 41,500 square kilometres. The islands are formed around 

a ring shaped coral reef called atoll which provides natural protection to the islands. 

There are 26 naturally occurring atolls which are divided into seven provinces for 

administrative purposes. The capital of Maldives is Male' City, where one third of 

Maldivian population resides (Maldiveisle, 2010). 

In 2009, Maldives has a total population of 309,430 with a Gross National 

Income (GNI) per capita of $3,970 (The World Bank, 2011). According to Human 

Development Index (HDI) - 2010 rankings, Maldives has been promoted from low 

human development country to medium human development country (UNDP, 2010). 

With these developments the education area also has gained a rapid improvement. 

According to Census 2006, overall percentage of literates in Maldives is 

98.21%. The student's enrolment from all parts of Maldives in 2009 is 89,841. There 

are three types of schools or institutions in Maldives which include government, 

private and community school. All these schools are English medium schools where 

main medium of instruction is through English (Statistical year book Maldives, 2011). 

Schooling in Maldives is structured under 5-2-3-2 cycle with five years of primary, 2 

years of middle school, 3 years of lower secondary and 2 years of higher secondary. 
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The national curriculum of Maldives covers only the primary and middle school 

content (Abdul Muhsin & Maryam Azra, 1999). The lower secondary curriculum 

content is designed around the O'level examination offered by Cambridge 

international examinations and higher secondary curriculum is based on EDEXCEL 

A-level syllabuses. Due to this the teachers has to be specifically trained to teach 

these curriculums. 

In the years of 80's and 90's teacher training in Maldives was carried out by 

Institute for Teacher Education of Ministry of Education. They prepared primary 

school teachers and subject-specialist teachers in a limited number of subject areas for 

middle and secondary levels (UNESCO, 1996). However, the government was more 

dependent on out-of-country teacher training until Maldives College of Higher .. 
Education (MCHE) was established in 1998. MCHE offered teacher training courses 

of certificate level, diploma and bachelors degree level (The Maldives National 

University, 2011). In 2009, a total of 7,807 teachers worked in the schools of 

Maldives out of which 31 % of teachers are expatriate teachers. Most of the expatriate 

teachers (about 2,384) are from India, a neighboring country (Statistical year book 

Maldives, 2011). 

Even with expatriate teachers, the quality of teaching in Maldives has not been 

particularly good (UNESCO, 1996). One of the notable reasons for low quality 

education is that 20% of both expatriate and local teachers serving in Maldivian 

schools are untrained teachers (Statistical year book Maldives, 2011 ). These teachers 

do not have specific teaching qualifications since they are specialized in particular 

subjects and its content, not the teaching pedagogies. Another reason for the low 

performance of students is due to the mode of pedagogy in Maldivian classrooms. It 

heavily relies on the transmission of knowledge model and usually uses chalk-and-talk 

2 



method. This is true especially for mathematics teachers who opt to provide students 

with the necessary skills by simply working out problems similar to those that are in 

text books and that are likely to appear in examinations (Adam, 2004). 

Throughout these years O'level mathematics results of Maldivian students 

have been alarmingly low. Mathematics percentage of passes is 27.8% in 2007, 

33.2% in 2008 and 40% in 2009 which is comparatively low when compared to 

results of other subjects (Statistical year book Maldives, 2011 ). This is alarming 

because the knowledge of mathematics is an essential tool in society. It is a tool that 

can be used in our daily life in shopping, banking, professional careers etc. It also 

aims to help the students construct desirable ways of understanding, ways of thinking 

and promoting problem solving ability (Harel, 2008). 

1.2 STATEMENT OF THE PROBLEM 

To be able to solve problems is one of the most important skills students need to learn 

in order to be successful in school life and workplace. In a sense, mathematics will be 

useful because problem solving is its most important component. Mathematics 

requires the students to solve problems in all its topics and some are related to their 

real life experience. Although in real life all the problems are not mathematical, 

mathematics teaches students to understand, plan, apply certain knowledge to new 

situation. These principles can be transferred to real life situations. Thus knowledge 

and skills learned from mathematical problem solving can be transferred to general 

problem solving (De Corte, Verschaffel & Masui, 2004). Hence it will be important 

for students to have a strong background of mathematical problem solving in order to 

face the challenges in life and to compete in the hectic workforce after their studies. 

This necessitates the need to teach these skills to the students in order to prepare them 
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for higher studies, employment and for survival in life. 

To prepare students for the adventures and challenges of real life, incorporating 

thinking and problem solving skills into classroom teaching is being much emphasised 

by many researchers (Anderson, 1998). Many researches conducted on the effect of 

problem solving method in teaching mathematics on student's achievement showed 

that problem solving is an effective method for teaching mathematics (Ali, 

Hukamdad, Akhter & Khan, 2010). Since the teachers play a vital role in conveying 

knowledge and skills in the classroom, teachers are one of the majour factors which 

determine the achievement of the students. As the actions of teachers purely 

determine the atmosphere in the classroom, maximum attention should be given to the 

teacher's role in problem solving (Lester, 1994). 

Studies conducted on teachers' role in problem solving show that teacher's 

beliefs, practices and content knowledge have an effect on the student's problem 

solving practices and behavior (Ford, 1994; Petterson & Fennema, Carpenter & Leof, 

1989). It is found that teachers have diverse beliefs regarding problem solving and 

how to teach problem solving in classroom. Research also shows that reported 

, beliefs of the teachers regarding problem solving influences reported practices of 

teachers (Xenofontos and Andrews, 2008; Prescott & Cavanagh, 2006; Rosnani & 

Suhailah, 2003; McClain, 2002; Aguirre and Speer, 2000; Raymond, 1997; 

Schoenfeld, 1992; Thompson, 1992, 1984). Due to this instructional approaches 

used by the teachers vary vastly among the teachers. Teachers are still not sure about 

the ways in which problem solving can be taught in classroom (Lester, 1994). 

However most teachers agree that problem solving is one of the most important skills 

that needs to be taught in mathematics classroom. 

So the teacher's beliefs and use of instructional strategies that promotes 
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problem solving ability of students is a very crucial area to be studied. 

1.3 OBJECTIVE OF THE STUDY 

This study intended to find out secondary mathematics teachers' belief about 

strategies that promote problem solving. It will also attempt to find out the strategies 

that teachers claim to use to promote problem solving skills of the students. 

1.4 RESEARCH QUESTIONS 

Specifically, the study attempts to answer the following questions: 

1. What beliefs do the Maldivian mathematics teachers have about 

mathematical problem solving? 

2. What instructional strategies do the Maldivian mathematics teachers 

actually use in their classrooms? 

3. Is there any significant difference between Maldivian mathematics 

teachers' beliefs about instructional strategies that promote problem 

solving and 

a. the gender of the participants? 

b. the nationality of the participants? 

c. the professional training of the teachers? 

d. years of teaching experience? 

4. Is there any significant difference between the Maldivian mathematics 

teachers' use of instructional strategies that promote problem solving and 

a. the gender of the participants? 

b. the nationality of the participants? 

c. the professional training of the teachers? 
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d. years of teaching experience? 

5. Is there any relationship between beliefs about instructional strategies that 

promote problem solving skills and actual practice among teachers of 

Male' City? 

1.5 SIGNIFICANCE OF THE STUDY 

The recent draft of Maldivian national curriculum highlighted the need for teaching 

through problem solving in Mathematics classrooms. At the same time Maldivian 

student's performance in O'level mathematics exams has been very low throughout 

with a pass percentage of 28.4% in 2007, 33.2% in 2008 and 40% in 2009 (Ministry 

of Education, 2011) According to former· Education minister of Maldives, Dr . .. 
Musthafa Luthufee, this low performance of the students should be considered as a 

very serious issue by all Maldivians especially the educators and policy makers 

(Shifleen, 2010). But unfortunately there is no research conducted on this field 

finding either the students problem solving behaviour or with regard to teacher's 

practice of teaching problem solving in mathematics classrooms. Research has proven 

that teachers' practice of problem solving in classrooms improves the student's 

problem solving behaviour and improves the student's academic achievement (Ali, 

Hukamdad, Akhter & Khan, 2010). And also there is evidence that teachers beliefs 

shape teachers reported practice (McClain, 2002; Raymond, 1997; Schoenfeld, 1992; 

Thompson, 1992) specifically with regard to teaching thinking skills (Rosnani & 

suhailah, 2003). Hence it is very crucial to study about the teacher's beliefs and 

. practice of problem solving in classroom in order to understand this complex 

relationship and hence find ways to improve the achievement of the students. 

The empirical evidence generated by this study will be significant for four 
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main purposes. Firstly, Maldivian government and the policy makers need these 

research findings to formulate policies to strengthen the training of in-service and pre­

service teachers. The courses conducted to train teachers might be renewed to include 

or emphasize problem solving component in them in order to produce teachers who 

are well prepared and with a better strategies to promote problem solving behaviour of 

the students. Secondly, these results and data could be used by the teachers 

themselves to improve their attitude and usage of problem solving strategies in 

classrooms. Thirdly, the principals and school management can use this as an 

ev_idence to improve and monitor their teachers teaching strategies. All these will lead 

to produce citizens who are well prepared to solve problems that they face throughout 

their life: 

Finally, this study is also significant since it has potential to contribute to the 

mathematics education field in increasing research knowledge with regard to teacher's 

beliefs about problem solving and their practice of problem solving and how these 

variables are related. Most current researches focused on finding if the teacher's 

beliefs have an effect on the use of instructional strategies that promote problem 

solving, shows that there is a complex relationship between them (Xenofontos & 

Andrews, 2008; Anderson, Sullivan & White, 2004, 1998; Thompson, 1985). This 

suggests that more research should be done to examine the complex relationship 

between teacher's beliefs and use of teaching methods that promote problem solving. 

And also existing research seemed to indicate that many teachers . were not 

comfortable with problem solving activities, however not much about the specifics of 

this discomfort. Hence this study will also try to improve knowledge on these areas. 
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1.6 LIMITATIONS OF THE STUDY 

It is also important to note that this study is limited in the following areas considering 

the availability of time and cost. First, research site is confined to only secondary 

schools in capital city of Maldives. Therefore, it limits the ability to generalize the 

results to all the other parts of the Maldives. Second, participants are selected only 

from the lower secondary schools, so the finding reported will be regarding only lower 

secondary mathematics teachers. Third, as this study is limited to only capital city the 

sample size is thus limited. 

1.7 DEFINITIONS OF TERMS 

This study uses the following definitions 

Teachers' beliefs: Most of the definitions of beliefs given by the researchers vary 

according to the need of researcher. In this study the belief will be defined as "an 

individual's understandings and feelings that shape the ways the individual 

conceptualize and engage in mathematical behaviour" (Schoenfled, 1992). 

Educational beliefs constructs used in research are very wide and consists of but not 

restricted to beliefs about teacher efficacy, nature of knowledge, causes of teachers' or 

students' performance, perceptions of self, self efficacy and beliefs about specific 

subjects (Pajares, 1992). Teachers' beliefs measured in this survey will be teachers' 

beliefs about using instructional strategies that promote problem solving, role of 

technology in problem solving, teachers' self efficacy to promote problem solving and 

usefulness of problem solving approach. 

Instructional Strategies: An instructional strategy is defined as something teacher 

arranges that is designed to establish interaction between the teacher, the students and 

the subject matter or any combination of these dimensions (Vijayalakshmi, 2004). 
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They are the methods, techniques and approaches used by the teacher to achieve the 

objectives of the lesson. No single strategy is applicable for all classroom teaching 

and evaluations. Due to this instructional strategies suggested by different researchers 

vary accordingly. Mathematical didactic strategies proposed by Andrews (2007) give 

a very comprehensive view about common strategies that has to be used in 

mathematics classrooms. He has highlighted ten strategies that are proposed to be 

used in mathematics classrooms. This study uses five of these strategies which are 

explaining, sharing, exploring, coaching and differentiation (Andrews, 2007) and 

questioning. 

Explaining: Explaining here refers to teacher explaining an idea or a 

solution. This could be done by demonstrating, modeling or orally telling . 
• 

Sharing: The sharing involves students getting involved in a sharing their 

ideas to solve a problem. It can be done within the group, between the 

groups or whole class discussion. 

Exploring: involves the students getting involved in a task which involves 

problem solving and leads to new mathematical ideas. Here the teacher 

acts as just a facilitator. 

Coaching: The teacher gives hints and prompts to facilitate students 

understanding or to make students identify their mistakes and 

misunderstandings. 

Questioning: the teacher asking questions to check the students 

understanding and to guide them think about how they have solved a 

problem. Questions also are asked to challenge the students' existing 

knowledge and make them think about it. 
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Differentiation: The teacher trying to consider individual differences in 

terms of kinds of tasks given, materials provided or extra guidance 

provided. 

Problem Solving: A process of confronting a novel situation, formulating connections 

between given facts and identifying goals and exploring possible strategies for 

reaching the goal (Szetela & Nicool, 1992). Whenever a person cannot go from a 

desired situation to a given situation it forces the person to think to devise some action 

which may mediate between the existing and desired situations (Robertson, 2001). It 

involves a complex set of cognitive actions requiring many connections to cognitive 

structure and to the context of the situation (Nesher, Hershkovitz, & Novotna, 2003). 

Hence from all the definitions it could be understood that problem solving involves 

encountering a perplexing situation which needs to solved by thinking and devising a 

plan. 

Problem solving strategies: Certain approaches, methods, techniques used by the 

people to solve problems. When people encounter problems, different people tackle 

problems based on their previous experiences and by using the strategies that they are 

aware of. Some of the problem solving strategies involve working backwards, finding 

a pattern, adopting a different view point, solving a simpler analogous problem, 

considering extreme cases, making drawings, intelligent guessing, logical reasoning 

etc. (Posamentier, Smith & Stepelman, 2010). 

Teachers' Self efficacy: Self efficacy is the beliefs that a person has about his/her 

capabilities to attain a desired outcome (Bandura, 1997). Teachers' self efficacy is the 

beliefs that teachers have regarding their capability to engage students in learning 

process (Henson, 2001). It is a judgement by the teacher about the skills and 

knowledge possessed by the teacher to enhance maximum learning in the classroom. 
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According to Gibson & Dembo (1984) efficacy beliefs is made up of two dimensions. 

One is General teaching efficacy which is the general beliefs about teaching possessed 

by the teacher and second is personal teaching efficacy which is the teacher's personal 

beliefs, competence, skills and convictions regarding his/her own teaching 

(Tschannen-Moran, woolfolk Hoy & Hoy, 1998). The dimension used in this research 

will be personal teaching efficacy. 

Teacher professional training: Training is defined here as an activity that will lead 

to a skilled behaviour. Teacher professional training is the training of teachers through 

formal course work and practice of teaching. Apart from the content knowledge, 

these course offer pedagogical training and necessary skills as a teacher. In Maldives, 

these courses mainly at three level, that is, Certificate level in teaching; Diploma .in 
• 

teaching (Secondary & primary), Bachelors of Education (primary) or Bachelor of 

teaching (Secondary). 

CHAPTER TWO 

LITERATURE REVIEW 

2.1 INTRODUCTION 

Problem solving has been a survival skill for individuals from the time of cave 

dwellers to the present. Whenever a problem is approached, a problem space must be 

created or retrieved from the memory to formulate a solution using the available 

information (Newell & Simon, 1972). Failure to solve important problems 
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successfully has meant death, extinction, war, prejudice and poverty. Being unable to 

respond immediately to the problems in life has lead to most catastrophic ends during 

the life time. Hence it is very crucial for individuals to be able to think and solve 

problems in order to survive in real life. 

Mathematics evolved in response to the need of people to solve problems. 

Even though mathematics consists of axioms, theorems, proofs, definitions, formulas 

and methods, they are not the most essential part of the subject. To a mathematician, 

doing mathematics means solving problems or satisfying their intellectual curiosity. 

Hence what mathematics really consists of is problems and solutions (Schoenfeld, 

1992). Due to this, problems have been at the heart of school mathematics curriculum. 

Mathematics books and classrooms are often loaded .with problem solving exercises. 

One of the main goals of mathematics education has been to enable people to 

comprehend and analyse real world problems and to respond to those problems in an 

appropriate way. Mathematics classrooms and courses aims to train students to 

develop their problem solving ability to help them to achieve their desired goals and 

activities. It includes goals such as handling business, making profits, or just to 

improve intellectually to weigh alternatives and make proper judgments. Hence, to 

achieve these goals it is crucial to make students engage in real life problem solving. 

Teaching problem solving skills in mathematics teaching has been emphasised 

by many educators and researchers, which lead to wide range of curriculum change to 

incorporate it. However, problem solving is the most written about, but least 

understood area, of the mathematics curriculum (Lester, 1994). Many researches 

have been conducted to find the effect of problem solving method in teaching 

mathematics on student's achievement which showed that problem solving is an 

effective method for teaching mathematics (Ali, Hukamdad, Akhter & Khan, 2010). 
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