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Abstract 

urther Mathematics is a useful and 

dynamic subset of Mathematics 

particularly to students aspiring to study 

Engineering, Mathematics, Technology and 

Science related courses. A few large numbers of 

students do not offer and register for the subject 

probably because they believe that it is more 

abstract and difficult than general Mathematics. 

The objectives of this study were to investigate: 

(i) teachers’ and students’ beliefs about the 

nature of Further Mathematics, (ii) whether any 

difference exists between teachers’ and 

students’ beliefs about the nature of Further 

Mathematics. The study was a descriptive 

research with the use of survey method. The 

population comprised all students offering 

Further Mathematics and their teachers in the 

selected secondary schools in North Central, 

Nigeria. Purposive sampling technique was used 

to select 30 out of 43 secondary schools offering 

Further Mathematics 

in the Zone. The 

sample consisted 350 

(220 private and 130 

public) out of 570 

students, while 50 (29 

private and 21public) 

out of 79 

Mathematics teachers 

were randomly 

selected. The 

researcher-designed 

instruments used for 

the study were 

“Students’ Beliefs 

about the nature of 

Further Mathematics 

Questionnaire” 

(IOSBANFMQ) and 
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“Teachers’ Beliefs about the Nature of Further 

Mathematics Questionnaire (IOTBANFMQ)”. The 

instrument yielded reliability value of 0.87 using 

Pearson Product Moment Correlation formula. 

The research questions were answered using 

percentage, mean, standard deviation and 

charts, while Multivariate statistical analysis was 

used to test the null hypotheses. Findings of the 

study showed that: (1) teachers’ and students’ 

beliefs about the nature of Further Mathematics 

have the overall aggregate mean scores of 

2.91and 2.95 respectively with benchmark of 

2.50; (2) with respect to ethics and aesthetic, 

process, social and cultural nature of Further 

Mathematics, there exist a significant difference 

in the beliefs of teachers and students in favour 

of students, F(1, 398)=7.384, p<0.05; Based on 

the findings, it was affirmed that teachers and 

students believe that Further Mathematics 

requires a lot of creativities; enhances logical 

reasoning; entails 

endurance and 

provides foundation 

for applied science. Its 

implication is that 

teachers and students 

could change; and 

modify their beliefs 

about the nature of 

Further Mathematics.  

It was therefore 

recommended that 

Further Mathematics 

teachers should 

reflect their beliefs in 

teaching strategies to 

enhance students’ 

positive attitude 

towards studying 

Further Mathematics.  

 

INTRODUCTION 

urther Mathematics is an advanced portion of Mathematics that 

goes beyond ordinary arithmetic, geometry, algebra, and 

trigonometry (Collins English Dictionary, 2003). Further 

Mathematics was formerly referred to as “Additional Mathematics” 

(also known as Add Maths) and one of the subjects in the senior 

secondary school curricula. Further Mathematics is to be offered by 

students who have a flair or aptitude for studying Mathematics and 

Mathematics related subjects, such as: Engineering, Economics, 

Geology, Computer technology, Chemistry, Physics and so on (Amao, 

2008) It comprises of differential and integral calculus, elementary 

statistics, probability, mechanics, vector, coordinate geometry and 

operation research.  

Apart from being an intellectually stimulating discipline, It is the 

language of science and all areas of technology and business. Further 

F 
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Mathematics, an advanced form of Mathematics, as well as a universal 

set of Mathematics in secondary school can be referred to as the Mother 

and Queen of all subjects. (Amao, 2008)      

According to the International Baccalaureate Organization IBO (2004), 

Further Mathematics as a subject is meant for students with good 

background knowledge in General Mathematics and as well attained the 

highest degree of competence in a range of technical and analytical skills, 

as well as displayed considerable interest in critical thinking. Such 

students would like to study Mathematics at the higher Institutional level 

of education, such as: Polytechnics, Colleges of Education and 

Universities either as a subject in its own right or as a major component 

of related disciplines like engineering. Further Mathematics is designed 

specifically to allow students learn about a variety of branches of 

Mathematics in-depth and to appreciate practical applications in 

technological and industrial development of the nation (IBO, 2012). 

Further Mathematics is an intermediate course between General 

Mathematics and higher level Mathematics. It is a highly structured 

discipline that comprised of two structures known as the conceptual and 

synthetic structures. The conceptual structure share out with the 

products of Further Mathematics, such as; defined concepts, undefined 

concepts, postulates and theorems. The syntactic structure as well 

consists of the process as used in solving problems; such as induction, 

deduction, and idealization WAEC (2012).  

The teachers and students’ beliefs about the nature of Further 

Mathematics are complex and powerful (Beswick, 2008). Many studies 

of Mathematics teachers and students’ beliefs including those of 

Beswick (2005a), Op’t Eynde (2004) Handal and Harrington (2003), 

Pehkonen (1996) and so on, have used aspects of Green’s (1971) 

description of belief systems. To understand ways in which an 

individual’s many beliefs can interact, Green described how particular 

beliefs differently influence behavior according to their centrality or the 

number and strength of connections between a given belief and others. 

The more centrally held a belief, the dearer it is held and the more 

difficult it is to change. 

Green (1971) also recognized that the relative centrality of beliefs varies 

with context. This claim is consistent with Beswick (2008) assertion that 
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the beliefs are specific to all of context which they defined as comprising 

place, action or behavior, time, and subject. Cobb (1986) defined beliefs 

as an individual assumption about the nature of reality. Beliefs play a 

significant role in directing humans’ perceptions and behavior. In 

learning environments, students’ beliefs might propagate the idea for 

the achievements and smoothness of learning.      

 Furinghetti and Pehkonen (2002) and Ambrose (2004) describe the 

different sources for beliefs in their studies. First, beliefs can be formed 

and modified through emotion-packed experiences that occur during 

learning, interacting or expressing goals and desires. Second, they can 

be culturally transmitted or they can be transmitted by others, especially 

by peers. In this case students often adopt them unreflecting. Third, 

individuals can reflect their beliefs and become aware of previously 

hidden beliefs. Also, individuals can have opinions or reflections that help 

them to connect beliefs to one another and thus, to develop more 

elaborated attitudes.  

 

Statement of the Problem 

The importance of science and technology in everyday World is clear, but 

the important role of Further Mathematics in Science and Technology is 

yet to be well recognized. Further Mathematics is the language of 

science and technology. A good example of this is the digital revolution, 

which is changing the world, as it is based on the binary system in 

Mathematics (IBO, 2012). We benefit from the outcome results of 

mathematical research every day. The fiber-optic network carrying our 

telephone messages or conversations was designed with the help of 

Mathematics. Our computers are the outcome of millions of hours of 

mathematical analysis. Weather prediction, the design of fuel-efficient 

automobiles and airplanes, traffic control, and medical imaging, atomic 

bombs, all depend upon mathematical analysis.             

  Further Mathematics teaching and learning is still narrowly focused on 

skills, such as analytical and technical skills. It is rarely integrated with 

science and other subjects and does not connect theoretical 

understanding with real world applications. Many instructions now 

exclude learners, most others; including many teachers been 

psychologically wounded by their experiences trying to learn Further 
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Mathematics. There was a belief by students that learning Further 

Mathematics is difficult, and this belief is subtly communicated to 

students. Many parents were also emotionally and psychologically 

wounded and a fair number convey the impression to their children that 

learning Further Mathematics does not matter very much in life (Amao, 

2008).  

 Further Mathematics is essentially a subject, where solving problem is 

more prominent than reading. That is why certain equipment is 

indispensable in order to make even a start in this subject. Moreover, it 

is felt by the vast majority of people that Further Mathematics is a 

difficult subject and full of abstract things. The result is that students 

take very little interest in it. Godwin and Vincent (2011) revealed that 

students had poor results from the mode of evaluation practices in 

Further Mathematics classrooms. The study indicated that 57.8% of the 

students expressed doubt on the good content coverage of the Further 

Mathematics. 

This study examined teachers’ and students’ beliefs on the nature of 

Further Mathematics in Nigerian senior secondary schools. Beliefs on 

Mathematics have been researched by some researchers, such as; Lamb 

and Helme (2006), IBO (2006), Godwin and Vincent (2011) and so on. 

However, there are certain aspects of Further Mathematics that research 

studies have not attended to yet. Overview of many aspects of beliefs 

toward Mathematics including a review of instrumentation is still unclear 

how the school environment affects the development of students’ 

beliefs toward Further Mathematics. As a result, the researcher believes 

that it was important to investigate teachers’ and students’ beliefs about 

the nature of Further Mathematics in the North Central Geopolitical Zone 

of Nigeria. Therefore, this study was motivated to assess whether the 

beliefs of senior secondary school students towards the nature of 

Further Mathematics play any role in their attitudes towards Further 

Mathematics.     

 

Purpose of the Study  

The main purpose of this study was to find out teachers’ and students’ 

beliefs about the nature of Further Mathematics in the North Central 

Geopolitical Zone in Nigeria.  Specifically, the study investigated: 
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1. Teachers’ beliefs about the nature of Further Mathematics,             

2. Students’ beliefs about the nature of Further Mathematics, 

3. Whether any difference exists between teachers’ and students’ 

beliefs about the nature of Further Mathematics,  

 

Research Questions  

Answers were provided to the following questions: 

i. What are the beliefs of teachers about the (concept, ethics and 

aesthetic, process, social and cultural) nature of Further 

Mathematics? 

ii. What are the beliefs of students about the (concept, ethics and 

aesthetic, process, social and cultural) nature of Further 

Mathematics? 

 

Research Hypothesis 

Ho: There is no significant difference between the beliefs of teachers and 

students about the nature (concept, ethics and aesthetic, process, social 

and cultural) of Further Mathematics in North Central, Nigeria. 

 

Scope of the Study 

The study sought to find out teachers’ and students’ beliefs about the 

nature of Further Mathematics. The study was limited to the North 

Central Geopolitical Zone in Nigeria, comprising of Kwara, Kogi, Niger, 

Benue, Nasarawa and Plateau states as well as the Federal Capital 

Territory Abuja.  

 

Significance of the Study  

This study is significant because the findings could be used to educate 

the students on their beliefs about the nature of Further Mathematics 

and the implication for their attitudes to Further Mathematics. The 

findings could also be used to establish the extent to which the school 

influences students’ attitudes toward Further Mathematics. Findings 

from this investigation could provide a good opinion of what is taking 

place within the classroom learning environment, among teachers and 

students with respect to attitudes towards Further Mathematics. 
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The findings could be used to guide teachers, parents, curriculum 

writers, textbook writers, and other researchers as well as curriculum 

developers. The outcome would enable a continuous review and 

assessment of the aims and objectives of Further Mathematics education 

as contained in the National Policy on Education (FRN, 2013). The findings 

may help to develop positive attitudes of students toward the nature of 

Further Mathematics. The outcome of the study may also serve as a basis 

for correcting students’ misconceptions by Further Mathematics 

teachers and help them to arouse and promote positive attitudes of 

students towards Further Mathematics. 

The study would be beneficial to teachers, as their beliefs are crucial 

determinant of what they do in the classroom. The finding could also 

assist students in identifying their deficiencies such as negative beliefs 

about erroneous attitude towards studying Further Mathematics and 

make necessary adjustment.   

Finally, the outcome may serve as a strong factor for future researchers 

to investigate the variables affecting the enrolment and performance of 

students in Further Mathematics.                        

 

Appraisal of the Reviewed Literature 

The relevant literature reviewed centered on the theoretical framework, 

meaning, nature, scope and objectives of Mathematics and Further 

Mathematics, Teachers and students’ beliefs about the nature of Further 

Mathematics.  

Some programs include teacher work with students to get involved in 

students’ mathematical thinking Ambrose (2004). Most of the programs 

aim at making the participants aware of their beliefs as well as providing 

emotion-packed experiences. In nearly all programs reflections are an 

important component. These reflections can be about the problem-

solving process, the participants’ beliefs or the Mathematical thinking of 

students.             

Lazim and Osman, (2009) in a study on beliefs conducted, beliefs play a 

significant role in directing humans’ perceptions and behavior. The 

research findings revealed how students’ beliefs shape their cognitive 

and affective processes in the classroom. In learning environments, 

students’ beliefs might propagate the idea for achievements and 
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smoothness of learning. In the Further Mathematics learning process, 

students’ beliefs about the nature of Further Mathematics and related 

factors to the learning are of two components that concern 

Mathematics educators.      

The study of Ernest, (1991) and Thompson, (1992) maintained that beliefs 

are personal philosophies (often implicitly held). It consists of attitudes, 

values, theories and ideologies that shape practice and orient 

knowledge. Their study focuses on three aspects of the general teachers’ 

beliefs literature. First, teachers’ beliefs must be inferred from what 

teachers say and do, and assessed through in-depth analysis from 

multiple data sources. (Pajares, 1992; Schoenfeld, 2003) Second; beliefs 

are organized into networks or systems that can account for the 

identification of seemingly conflicting beliefs within one individual 

(Thompson, 1992; Calderhead, 1996; Wilson & Cooney, 2002). Third; 

beliefs that are central to an individual are most likely to be explicit when 

there is “cognitive dissonance” (Calderhead, 1996; Pajares, 1992). The 

methodical assumption underlying this research was that, the reform 

context these teachers faced would generate cognitive dissonance, and 

would provide opportunities to document teacher beliefs about Further 

Mathematics teaching. 

From the relational view, Mathematics is a unified body of knowledge, 

emphasizing the discovery of relationship and connections across 

domains and “real-world” contexts. Many scholars and researchers in 

education, e.g. Osafehinti, (1990), remarked that, the curriculum of a 

subject is more than the subject matter (i.e. content). It is the whole set 

of activities of the school program as related to the subject. It is to make 

a child be more knowledgeable in the subject; Ukeje, (1990) reiterated 

that Mathematics is more than doing, and it is not mere mechanical 

computation. He therefore, urged Mathematics teachers to guide the 

students to have clear understanding of the Mathematics ideas and basic 

concepts of the subject. It can be achieved by encouraging the students 

to discover things about Mathematics through active participation in 

problem-solving activities in the classroom. They should be made to 

understand rules and appropriate procedures rather than memorizing 

them and becoming poor problem solvers. 
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From instrumental view, Mathematical knowledge consists of a set of 

fixed procedures, rules, and facts that one applies to a specific set of 

narrowly defined situations. Handal and Herington, (2003) noted that 

teachers’ belief systems reflect personal theories about the nature of 

knowledge. These  in turns, influence teachers curriculum decision-

making and teaching approaches, Hofer & Pintrich, (1997); Lovat and 

Smith,(1995). Thompson, (1984) noted that, teachers’ beliefs appeared 

to be manifestations of unconsciously held views of verbal expressions 

commitments to abstract.  The ideas that may be thought of as part of a 

general ideology of teaching they represent implicit assumption about 

curriculum, schooling, students, teaching and learning and act as 

cognitive and knowledge and experience is interpreted and enacted, 

Artzt and Armour-Thomas, (1996); Lovat and Smith, (1995). 

Mathematics teachers’ beliefs can be thought of as an individual’s 

perspective on how one engages in Mathematical tasks, Schoenfeld, 

(1985) and pedagogical practices. A growing body of literature shows 

that Mathematics teachers’ beliefs affect their classroom practices, 

although, the nature of the relationship is highly complex and dialectical 

Pajares, (1992). Although, many studies on teachers’ beliefs suggest that, 

there is a relationship, causality is difficult to explain. Some studies 

strongly suggest teachers’ beliefs influence instructional behavior. In 

other hands, it appears that instructional practices influence teacher’s 

beliefs, Buzeika, (1996); Mc Galliard, (1983). 

Furthermore, the research also indicates that many other factors 

mediate and influence the direction and magnitude of the relationship 

between beliefs and practices; such as teachers’ personal school 

experiences. Raymond,(1993;1997),Brown and Rose(1995); Foss and 

Kleinsasser,(1996). It is apparent that, there is a range of obstacles that 

teachers face when trying to implement either their personal beliefs or 

the mathematical ideas underpinning a particular curriculum innovation. 

Smith (2001) maintained that, teacher beliefs develop throughout their 

life time and are influenced by a variety of factors, including events, 

experiences and other people in their lives. Teachers’ life experiences 

and background affect what they believe, and consequently, how they 

teach. Consequently, a life history approach enables us to understand a 
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teacher’s life and work in terms of the meaning they have for the 

individual teacher.    

A review of studies on beliefs showed that positive beliefs can increase 

problem-solving performance of teachers, and that belief can be 

modified through training. Also, it was revealed that how teachers teach 

mathematical problem-solving is affected by how they were taught and 

what they learnt as students. E.g. Anderson, (1998); Ashley, (1996), 

Conway, 1996; Miller, (1996); and Lee, (1990) These research studies 

differ from this study in that teachers were used as subjects while this 

study used both teachers and secondary school students.  

 

METHODOLOGY 

Research Type: This study is a descriptive research with the use of survey 

method because it involved collecting information from teachers and 

students on their beliefs on the nature of Further Mathematics in the 

North Central Geo-political Zone of Nigeria.   

 

Population, Sample and Sampling Techniques 

The population for the study comprised all Senior Secondary School 

students and teachers in the North Central Geopolitical Zone of Nigeria, 

while the target population was senior secondary two (SS2) students. 

The choice of SS2 students was appropriate because this category of 

students was believed to have been taught some basic concepts in 

Further Mathematics. Besides, these students are in the middle way of 

their senior school program and are not final year classes. 

 In selecting schools to participate in the study, purposive sampling and 

simple random sampling techniques were used. Purposive sampling 

relies on the judgment of the researcher when it comes to selecting the 

units using certain criteria. As a result of insurgency in the North Central 

Geopolitical Zone of Nigeria, the researcher could only use three states 

namely Kwara, Niger and Kogi for the study. The sample consisted of 350 

students out of 570 students, while 50 out of 79 Further Mathematics 

teachers were randomly selected. This group of students was considered 

for the study because the researcher was of opinion that this level of 

students was mature to express their opinions about beliefs towards 

Further Mathematics. 



 

 

 54 

MEDITERRANEAN PUBLICATION 
AND RESEARCH INTERNATIONAL 

INTERNATIONAL JOURNAL – PAS  
VOL. 4 NO.1 MAR-2018 ISSN: 1660-5332 

EDITOR-IN-CHIEF 
Prof. G.O. Emerole [NIGERIA] 

Multistage sampling technique was used by the researcher to select 

students from three states out of seven states in North Central, Nigeria. 

The sample consisted 130 students from Kwara state, 120 from Kogi 

state, 100 from Niger state, while 21 from Kwara state, 14 from Kogi, 15 

Further Mathematics teachers from Niger state were randomly sampled. 

As in any data collection, the researcher inevitably encountered some 

problems that added to the limitation of the study. A few categories of 

the students in Kogi State Nigeria could not be located as a result of flood 

disasters during the period of collecting this data. The researcher 

attempted to include as many of the students as possible through the 

support of research assistants. It was found that some of the teachers 

that responded needed the most encouragement and persuasion before 

answering the questionnaires. 

 

Research Instruments:  

Two researcher-designed questionnaires were utilized for data 

collection in this study. The questionnaires are entitled:  

1. Investigation of Students’ Beliefs about the Nature of Further 

Mathematics (IOSBANFM) 

2. Investigation of Teachers’ Beliefs about the Nature of Further 

Mathematics (IOTBANFM)  

 

The IOSBANFM consists of structured statements within Likert type 

rating scale. The survey items by Perry et al. (2002) and Lim (1999) were 

modified by replacing Mathematics with Further Mathematics. The 

suitability of IOSBANFM and IOTBANFM rested on the fact that it 

enabled the researcher to examine the nature of Further Mathematics 

on teachers and students’ beliefs.  It is a 35 Item questionnaire that was 

constructed by the researcher for students. It is sub-divided into two 

parts.  

Part I: Consists of some demographic information, such as, name of 

school, sex,   age, class and future career of the respondents   

Part II: It contains four sections: A, B, C and D 

Validation of Research Instruments: IOSBANFM and IOTBANFM were 

given to the experts in the Department of Science Education; University 

of Ilorin. Also it was given to a Mathematics lecturer from Statistics 
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Department, University of Ilorin and a lecturer in the Department of 

Educational Psychology and College of Education, Ilorin. Two 

experienced Mathematics teachers in the selected secondary schools in 

Kwara state also contributed by given useful advice to the 

questionnaires, as well involved in the final data collection. 

Reliability of Research Instruments: The instruments were administered 

on an arm of Senior Secondary two (SSII) students and on the General 

Mathematics teachers teaching Further Mathematics that were not 

involved in the study. The test instruments were administered to test 

their reliability. The instrument yielded reliability value of 0.87 using 

Pearson Product Moment Correlation formula. 

 

Data Analysis Techniques 

The quantitative data collected using the IOTBANFM and IOSBANFM 

were analyzed using descriptive statistics such as the frequency count, 

means, standard deviations and charts for research questions 1 and 2. 

This study investigated teachers and students’ beliefs about the nature 

of Further Mathematics. The Multivariate statistical analysis was 

adopted in the study partly because two groups were involved with four 

dimensions and more importantly, the statistics is considered more 

robust when comparing differences of two means. Also, Multivariate 

statistical analysis was also considered appropriate in this study to test 

the null hypotheses formulated in the study at (0.05) level of 

significance.                

 

DATA ANALYSIS AND RESULTS 

Research Question 1:- What are the beliefs held by teachers about the 

Concept, Ethics and Aesthetic, Process, Social and Cultural nature of 

Further Mathematics? 

Therefore, the overall aggregate mean (m) score for the whole Teachers’ 

IOTBAFM Questionnaire was 2.91, that is, (3.19 + 2.91 + 2.44+ 3.10)/4 = 

2.91. The chart below shows the Concept nature; social and cultural 

nature of Further Mathematics scored 3.19 and 3.10 each, while process 

nature had the least score of 2.44. 



 

 

 56 

MEDITERRANEAN PUBLICATION 
AND RESEARCH INTERNATIONAL 

INTERNATIONAL JOURNAL – PAS  
VOL. 4 NO.1 MAR-2018 ISSN: 1660-5332 

EDITOR-IN-CHIEF 
Prof. G.O. Emerole [NIGERIA] 

 
Figure 1: Teachers’ Beliefs about the nature of Further Mathematics 

 

This shows that, there is modification in teachers’ beliefs about the 

nature of Further Mathematics in North Central, Nigeria.  

 

Research Question 2: - What are the beliefs of students about the 

(concept, ethics and aesthetic, process, social and cultural) nature of 

Further Mathematics? 
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Therefore, the overall aggregate mean (M) score for the whole Students’ 

IOSBAFM Questionnaire is 2.95, that is, (3.22 + 2.62 + 2.98+ 2.97)/4 = 2.95. 

See the bar chart above: 

This shows that, there is moderate agreement in students’ beliefs about 

the nature of Further Mathematics in North Central Geopolitical Zone, 

Nigeria (since 2.0<mean score ≤ 3.00=Moderate Agreement). It was 

established from the results that Further Mathematics teachers and 

students commonly believed that Further Mathematics is a special 

requirement for the study of engineering programmes; enhances logical 

reasoning; entails endurance, patience and perseverance; and provide 

foundation for applied science. Both teachers and students in North 

Central Geopolitical Zone of Nigeria highly believed in concept nature of 

Further Mathematics with mean (m) scores of 3.19 and 3.22 respectively. 

Its implication is that teachers and students could change and modify 

their beliefs about concept nature of Further Mathematics. The mean 

(m) score 3.10 of teachers’ beliefs about cultural and social nature of 

Further Mathematics outweighed students’ mean (m) score of 2.97; it 

was further established from the results that teachers’ beliefs about the 

process nature of Further Mathematics had the least mean (m) score of 

2.44.   

Hypothesis 1: There is no significant difference between the beliefs of 

teachers and students about the nature (concept, ethics and aesthetic, 

process, social and cultural) of Further Mathematics in North Central 

Geopolitical Zone, Nigeria. 

 

Table1:  Multivariate Statistical Analysis Table showing Tests of Effects 
between    the beliefs of teachers and students about the nature of Further 
Mathematics 

Source                   Dependent    Sum of df Mean SQUARE 
Variable  

f Sig. 
Square  

Corrected 
Model 

CONC      0.048     1 0. 048 0.671         0.413 

 ETH                3.598        1 3.598   29.748             0.0001 

(Teachers 
& 
Students) 

PROC             13.080       1 13.080  97.336           0.0001 

 SOC                0.716         1 0.716  7.384  0.007 

  CONC             1 28.488  398        0.072 
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Error                               ETH                48.142  398        0 .121 

  PROC              53.484  398        0.134 

  SOC                  38.597  398  0.097 

 

Multivariate results as presented in Table 1 shows that no significant 

difference existed in the beliefs of teachers and students about the 

concept nature of Further Mathematics in the North Central Geopolitical 

Zone, Nigeria. The null hypothesis formulated as regards teachers and 

students’ concept is therefore not rejected. Meanwhile, significant 

differences exist in the beliefs of teachers and students with respect to 

ethics and aesthetic, process, social and cultural nature of Further 

Mathematics in favour of students, F(1, 398)=7.384, p< 0.05 alpha level. 

Therefore, the null hypotheses formulated as regards teachers and 

students’ beliefs on ethics and aesthetic, process, social and cultural 

nature of Further Mathematics is rejected.  

 

Summary of Major Findings 

The findings of this study revealed that the teachers’ beliefs about the 

nature of Further Mathematics are of four dimensions. These were 

general concept, ethics and aesthetics, general process, cultural and 

social nature about the beliefs of Further Mathematics in North Central 

Geo-political Zone, Nigeria. The respondents had the aggregate mean 

(m) of 3.19 on general concept and aggregate mean (m) of 2.91on 

general ethics and aesthetic beliefs of teachers about the nature of 

Further Mathematics. Also, the respondents had the aggregate mean 

(m) score of 2.44 at general process (methods and skills) on teachers’ 

beliefs with aggregate mean (m) score of 3.10 at cultural and social 

nature of teachers’ beliefs about Further Mathematics ranges in 

descending order. Therefore, the overall aggregate mean (m) score for 

the whole Teachers’ about nature of Further Mathematics while general 

ethics and aesthetic nature of Further Mathematics had aggregate mean 

(m) score of 2.62. The students had aggregate mean (m) score of 2.98 at 

general process (methods and skills) beliefs about the nature of Further 

Mathematics with aggregate mean (m) score of 2.97 at cultural and 

social students’ beliefs about the nature of Further Mathematics. 

Therefore, the overall aggregate mean (m) score for the whole Students’ 
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IOSBAFM Questionnaire is 2.95. This shows that, there is moderate 

agreement in students’ beliefs about the nature of Further Mathematics 

in North Central Geopolitical Zone, Nigeria. This result also supported the 

findings of Aderogba (1999), who stated that, Further Mathematics 

being an optional subject is offered by some students offering science 

based subjects at the senior secondary level. 

The Multivariate Table 1 show F (1, 398) = 7.384 and P-value < 0.05 alpha 

level. Therefore, the outcome of teachers and students’ beliefs about the 

ethics and aesthetic, process, social and cultural nature of Further 

Mathematics suggest there was significant difference in the beliefs 

about the nature of Further Mathematics. There are similarities among 

ethics and aesthetics, process, cultural and social nature about Further 

Mathematics. These results suggest that on the whole, the teachers and 

students’ beliefs about the nature of Further Mathematics were rather 

consistent or similar among some groups. 

 

Recommendations  

Based on the preceding findings and discussions, the following 

recommendations   are suggested: 

1. Efforts should be made by Ministry of Education to ensure that the 

teaching of Further Mathematics is handled by teachers who have 

interest, ability and capability in terms of knowledge and skill 

respectively. 

2. Further Mathematics teachers in their first interactions with 

students should explain what comprises Further Mathematics to 

assist their preparedness to learn and understand the content. 

3. It was therefore recommended that Further Mathematics 

teachers should reflect their beliefs in teaching methodologies to 

enhance students’ positive attitude towards studying the subject.     

4. Specific workshops and seminars for teachers of Further 

Mathematics should be organized by professional bodies such as; 

Mathematics Association of Nigeria (MAN), NMC and MSN to 

widen their willingness of heart on the nature of  Further 

Mathematics and innovative strategies for teaching Further 

Mathematics to improve enrolment by students. 
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5. To promote and stress the importance of Further Mathematics, 

students should be encouraged to join Mathematics clubs in their 

various schools. 

6. Teachers and students should be made to realize the importance 

of learning Further Mathematics to the individual (that is, 

Mathematics literacy) and to the society most especially from 

technological advancement. 

7. Further Mathematics teachers should not always assume that the 

students have idea of beliefs about the nature of Further 

Mathematics. Teachers should take extra time to educate the 

students on their beliefs, and the implications for their attitudes 

to Further Mathematics. It was believed that beliefs cannot be 

observed or measured directly, but it must be inferred from what 

is said or spoken, intention, and action of a person. 
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