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ABSTRACT 

This study investigated perception and its effects on academic performance in the 

study of Mathematics among girls’ at the SHS level in the Hohoe Municipality of the 

Volta Region of Ghana. The study employed Convergent Parallel survey Design 
which used mixed method approach to collect data for investigation. The design was 

concerned with describing the degree of relationship among the independent variables 

and the dependent variable. Convenient and purposive sampling techniques were used 

to select Hohoe E.P Senior High School and participants of the study respectively. A 

total number of 320 students’ were selected from second and third-year groups in the 

school, however, 296 questionnaires were properly responded, representing 92.5% 

response rate. The study used structured and semi-structured interview guide 

questionnaires, to investigate the effect and impact of perception on performance in 

the study of Mathematics among girls’. The quantitative data collected were analyzed 

using descriptive and inferential statistics and interview data was analyzed 

qualitatively. The students’ perception towards Mathematics was determined on the 

basis of 35 self-evaluative statements involving five points Likert scale questionnaire 

categorizing into seven perception constructs in the study of Mathematics to answer 

the research question guiding the study. Among the seven perception constructs were; 

perceived difficulty, perceived interest, perceived peer influence, perceived 

misconceptions, perceive cultural beliefs and perceived value (usefulness) were 

considered as perception determinants on students’ academic performance. The study 

concluded that performance of female students’ in the study of Mathematics is a 

function of perception as well as teacher related factors. The analysis of the 

qualitative data collected for the study suggest respondents admittedly perceived 

Mathematics to be difficult and felt nervous during Mathematics lessons. The study 

recommended for Mathematics educators in practice to employ teaching methods that 

inculcates motivation to help reduce negative perception to optimize performance.
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CHAPTER 1 

INTRODUCTION 

1.0 Overview  

This chapter is the introduction of the study which discusses the background of the 

study, statement of the problem, purpose of the study, research objectives, research 

questions, research hypothesis, and significance of the study, scope of the study, 

assumptions of the study, delimitation of the study, limitations of the study and 

organization of the study. 

1.1 Background of the Study 

Mathematics occupies a privileged position in the Ghanaian school curriculum. In 

that, it is not only because of the ability to cope with it that improves one’s chances of 

social advancement, but because it is a core subject which every learner must at least 

learn up to the Senior High School level (Fletcher, 2009). The core nature of 

Mathematics makes it so essential that learners at the pre-tertiary level have no choice 

of doing away with the subject. According to Kalhotra (2013), Mathematics is one of 

the most important subjects which act as a bridge to all source of knowledge. Due to 

the relevance of Mathematics and its application, it is widely regarded as one of the 

most important school subjects and a central aspect of the school curriculum in every 

society (Atteh et al, 2020). This is because Mathematics skills are essential in 

understanding other disciplines including engineering, sciences, social sciences and 

even the arts (Patena & Dinglasan, 2013; Phonapichat, Wongwanich, & Sujiva, 2014). 

Abe and Gbenro (2014) point out that Mathematics plays a multidimensional role in 

science and technology of which its application outspread to all areas of science, 

technology as well as business enterprises. According to Ngussa & Mbuti (2017), 

Mathematics curriculum is intended to provide students’ with knowledge and skills 
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that are essential in the changing technological world (Mazana, Montero & Casmir, 

2019). 

Nonetheless, performance of students’ in Mathematics, relative to other subjects, has 

generally been low. Such low achievements in Mathematics have been attributed 

largely to the perception students’ have towards the subject. Arthur, Asiedu-Addo and 

Assuah (2017) assert that this perception is because of experiences that learners went 

through at the early stages of their educational lives. Aguilar, Rosas & Zavaleta 

(2012), assert same that, perception about Mathematics are believed to originate from 

past experiences. For instance, while some students’ think of Mathematics as a 

difficult and uninteresting subject (Zakaria et al., 2010), others have stereotyped the 

subject to be for males, and this has generated a Mathematics-phobia for female 

students’ (Sam, 2002). In addition, some students’ have the perception that 

Mathematics, as a subject, is suitable for only engineering and the natural sciences 

students’ (Ampadu, 2012). Again, students view Mathematics as an abstract subject, 

although they attest to its important development in science and technology in any 

society (Kiwanuka, et al, 2015). 

In addition, Mathematics is commonly perceived to be difficult (Fritz et al. 2019). 

Moreover, many believe “it is ok” and not everyone can be good at Mathematics” 

(Rattan et al. 2012). With such perception, many students’ stop studying Mathematics 

soon after it is no longer required of them and so in Ghanaian situation. Giving up 

learning Mathematics may seem acceptable to those who see Mathematics as 

“optional”, but it is deeply problematic for society as a whole. Mathematics is a 

gateway to many scientific and technological fields. Leaving it limits students’ 

opportunities to learn a range of important subjects, thus limiting their future job 
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opportunities and depriving society of a potential pool of quantitatively literate 

citizens (Li & Schoenfeld, 2019). 

According to Pasch (2021) in a study on how the perception of female students’ of 

people interested in Mathematics influences their willingness to pursue Mathematics 

in future study and career, assert that, females are getting driven away from careers 

with a high level of Mathematics, this is sometimes compared to a leaking pipeline 

(Makarova, Aeschlimann, & Herzog, 2016). The leaking pipeline results in an 

international underrepresentation of women in mathematical careers for different 

reasons than mathematical talent, skill and abilities (Kahn, & Ginther, 2017). The 

gender difference in career domains is to this day present in Ghana as well. Various 

studies have suggested that the current strong masculine image of mathematicians 

plays a role in the lack of females in career paths which need a high level of 

mathematical knowledge (Kahn, & Ginther, 2017; Makarova, Aeschlimann, & 

Herzog, 2019). 

According to Watt, (2007) in a study on A trickle from the pipeline: why girls under-

participate in Mathematics observed that, despite the equivalent levels of 

mathematical achievement, more girls’ than boys choose lower levels of Mathematics 

in Senior High School, and fewer girls’ aspire to Mathematics related careers than 

boys. This persistent pattern has been repeatedly identified and is currently of concern 

in many countries around the globe. Perhaps this may be attributable to one of the 

main factors in education giving the impression that men are more successful and 

talented in learning Mathematics than women (Tang, Chen, & Zhang, 2010). This 

condition has caused women to take on important roles and responsibilities mainly in 

family and household management (Kaygisiz, 2018). Kumcu, (2005) also observed 

that, since Mathematics used to be introduced as a terrifying discipline for women and 
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considered as a man thing, it had continued its existence only as “the world of men”( 

Yildiz, 2018). 

According to Wadesango et al (2011) in South Africa, Mathematics teachers’ attitude 

towards girls’ is one of the reasons for the low numbers of females’ in Mathematics 

and Science related courses. They assert that teachers give more opportunities to boys 

than to girls’ in performing hands-on demonstrations in Mathematics lessons. 

According to them, male students’ had the opportunity of interacting with 

Mathematics teachers while female students’ were being ignored during Mathematics 

lessons, thereby placing them at a disadvantaged position. They added that, although 

female students’ are having the same or even higher aptitude than their male 

counterparts for Mathematics, female students’ are characterized by reduced interest 

and negative attitudes towards the study of Mathematics and other Science related 

courses. 

In this thesis, the researcher explores the influence of students’ perception in the 

learning of Mathematics and its effects on performance among girls’ at the SHS level. 

It is targeted specifically at girls because, it is very common for girls to be under-

confident in Mathematics, to think that they are not as good at it as boys, or to believe 

that Mathematics just not for them (Foley, 2016). The research purpose is to 

understand the extent to which effects of perception on performance of females in the 

study of Mathematics at the pre-tertiary level of formal education. Therefore, the 

focus of this research study is on how females view Mathematics and its effect on 

their performance in the learning of Mathematics. Scott, (1975) views perception as 

both unique and complex, and what we perceive around us is highly subjective and 

depends on our needs, our expectations and experiences (Acheampong, 2020). 
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1.2 Statement of the Problem 

Female are getting driven away from careers with a high level of mathematics 

(Makarova, Aeschlimann, & Herzog, 2016) for different reasons than mathematical 

talent, skill and abilities (Kahn, & Ginther, 2017). The mindset of the girls’ often 

impacts greatly on their performance in Mathematics (Wambui, 2018). Various 

studies have suggested that the current strong masculine image of mathematicians 

could play a role in the lack of females in career paths which need a high level of 

mathematical knowledge (Kahn, & Ginther, 2017; Makarova, Aeschlimann, & 

Herzog, 2019). 

According to Wasike et al, (2013) girls’ with negative perception towards 

mathematics were not performing well as their counterparts with positive attitudes. 

They went further to add that, this trend of affairs suggests that girls’ performance 

will largely be shaped by their perception in the study of Mathematics. However, 

good academically the girl is, the perception creates an impetus into the girls’ mind 

which creates a culture to like or dislike the subject. When these girls’ perception is 

not strengthened towards an undertaking, they often don’t do quite well academically, 

even though they have the ability to do well under conducive environment in the 

study of Mathematics. The above believe may not be different at Hohoe E. P. SHS in 

the Volta region of Ghana. These concerns are even prominent since WAEC results 

released from 2018 to 2020 (Appendix C) depicts low performance of girls’ in 

mathematics. But it is most often difficult to answer such question that perception 

influence performance of girls’ since there is no empirical documented research 

concluding in aforementioned problem in the study of Mathematics in the school. 
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Notwithstanding, several researchers have reported no effect of perception on 

performance in the study of Mathematics (Papanastasiou, 2002; Maat & Zakaria, 

2010; Katrina, 2018; Atteh et al, 2020;). Nonetheless, others have reported a 

significant association between perception and performance (Wasike et al., 2013; 

Cofie, 2020; Arthur, Asiedu-Addo & Assuah, 2017; Kunwar et al., 2021; Mutodi & 

Ngirande, 2014; Fekumo & Omeka, 2022). 

Given this background, it is only reasonable and logic to assume that there is no 

consensus as to whether girls’ performance in Mathematics is influenced by their 

perception or not. It is this gab that has motivated the researcher to find out the 

perception of girls’ towards the study of Mathematics and how it affects their 

academic performance in a Ghanaian context. Therefore this study sought to 

investigate the extent to which perception influence performance among girls’ in the 

study of Mathematics at the SHS level. 

1.3 Purpose of the Study 

The purpose of this study was to investigate the influence of students’ perception in 

the learning of Mathematics and its effects on performance among girls at the SHS 

level. 

1.4 Objectives of the Study 

The objectives which guided the study include: 

1. To identify and investigate factors that accounts for SHS girls’ perception in 

the study Mathematics in the Hohoe Municipality. 

2. To investigate whether there is relationship between the identified perception 

constructs and girls’ performance in the study of Mathematics in the Hohoe 

Municipality at the SHS level. 
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3. To investigate the experiences of female students’ in the study of Mathematics 

at the SHS level in the Hohoe Municipality. 

1.5 Research Questions 

The study attempted to answer these questions; 

1. What are some of the possible factors that contribute to SHS girls’ perception 

in the study of Mathematics in the Hohoe Municipality? 

2. To what extent does perception influence female students’ academic 

performance in the study of Mathematics in the Hohoe Municipality? 

3. How do the experiences of female students’ influence their Mathematics 

learning process at the SHS level in the Hohoe Municipality? 

1.6 Research Hypotheses 

H0: Female students’ perception does not significantly influence their performance 

in the study of Mathematics.  

H1: Female students’ perception influences their performance significantly in the 

study of Mathematics. 

1.7 Significance of the Study 

This study findings will be of great benefit to Students’, Mathematics teachers, the 

school administrators, policy makers in education and government in the following 

endeavours; 

• This research will be important in exposing some forms, causes, and effects of 

weaknesses on the part of both students’ and teachers about our dispositions of 

Mathematics.  

• The information from this study could be used to organize seminars, conferences 

and workshops for teachers’ in Hohoe E. P. SHS. 
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• This study will also help school teachers and students’ and other related 

organizations who deal and care with students’ girls’ perception about 

Mathematics.  

• This study will give a clear picture of girls’ perception and its effects on 

performance in Mathematics learning process in Hohoe E. P. SHS. 

• This study will serve as literature for reference purposes and also contribute to 

the existing body of knowledge for policymakers. 

1.8 The Scope of the Study 

The study was carried out in Hohoe E. P. Senior High School in the Hohoe 

Municipality, Volta Region of Ghana. The research involved girls’ only. The 

study sought to collect data on the possible factors of perception and its effects, 

and gender-related issues on SHS girls’ towards the study of Mathematics, in the 

Hohoe E. P. SHS in the Hohoe Municipality. 

1.9 Assumptions of the Study  

a) Students’ in all cases are of similar learning backgrounds and that any 

difference in learning is a direct result of the classroom experience with which 

students’ interact. 

b) Every student has innate ability for high achievement.  

c) All the Mathematics teachers had been trained 

d) Students’ perception and attitudes affect their performance. 

1.10 Delimitations of the study 

The study aims at establishing the effects of perception of female students’ on 

performance in the study of Mathematics at the Hohoe E. P. SHS in the Hohoe 

Municipality, Volta Region of Ghana. The study thus delimits itself to Hohoe E. P. 

SHS because of proximity and convenience. 
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This study was anchored on descriptive survey design with mixed method approach. 

This design is normally used to systematically gather factual quantifiable information 

necessary for decision-making (Wasike et al., 2013). In this study, the researcher 

hopes to establish the relationship between perceived difficulty, perceived anxiety, 

perceived interest, perceived peer influence, perceived cultural beliefs and perceived 

value(usefulness) on the academic performance of female students’ in the study of 

mathematics at the SHS level. 

1.11 Limitations of the study 

The researcher faced non-cooperation from some of the respondents due to fear of 

breach of confidentiality on the information they were to give. The researcher assured 

respondents of confidentiality citing that the study was strictly meant for academic 

purposes and that their identity will not be revealed. 

As a result of time and financial constraints, the study was limited to Hohoe E.P SHS 

in the Hohoe Municipality of Volta Region of Ghana. Respondents were sampled 

from second and third year groups of the school. Therefore, findings from the study 

cannot be generalized for all SHS students’ in same region or across Ghana. But since 

students’ were admitted through Ghana Education Service, Computer School 

Selection Placement System (GES’s CSSPS) from all parts of the country, this makes 

population for the study in terms of students’ abilities, cultural and social economic 

background rich. Therefore, the SHS girls’ sampled represented the characteristics of 

Ghanaian SHS girls’ across the country. 

1.12 organization of the study  

The study was organized into five chapters. Chapter One, comprised of the 

background of the study, statement of the problem, purpose of the study, research 

objectives, research questions, research hypothesis, significance of the study, scope of 
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the study, limitations of the study, and assumptions of the study. Chapter Two, looks 

at the review of relevant literature to the study. Chapter Three is about methodology 

of the study. Chapter Four, presents data analysis, the results and discussions of major 

findings of the study. Finally, Chapter Five covers the summary of the study, 

conclusions and recommendations. 

 

  

University of Education,Winneba http://ir.uew.edu.gh



11 
 

CHAPTER 2 

LITERATURE REVIEW 

2.0 Overview  

This chapter of the study is a review of relevant literature on the perception of girls’ 

towards the study of Mathematics as a subject. The researcher refers to studies already 

conducted in this regard as well as the findings made, and assesses them to help give a 

thorough understanding of what has been done in the past to get a better view of the 

findings to be produced by this study. The review of literature cover areas including 

the concept of perception, academic performance, perceived value, perceived 

difficulty, perceived interest, perceived anxiety, perceived peer influence, perceived 

misconceptions, perceived cultural beliefs, and parents motivation (family 

background). The chapter finally presents theoretical and conceptual frameworks and 

Summary of the entire chapter. 

2.1 The concept of perception 

In our interaction with the physical outside world, it is necessary to process 

information from it for the purpose of making sense of the world and also making 

ourselves safe and reassured. And since human beings enjoy the abilities to hear, see, 

smell, touch and taste, we are able to sense the outside and be aware of what happens 

around us-this process of sensing the outside world is completed by our perception, 

which, with our sensory organs, which allow us to recognize and identify the 

existence of all kinds of stimuli and then evaluate and give meaning to them (OU 

Qiong, 2017).  
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According to Perreault & McCarthy, (2005), perception is how we gather and 

interpret information from the world around us. Since we constantly gather and 

interpret information from our environment, it is accurate to say therefore that 

perception is a process and not an action. 

According to Luthans (2005); 

The key to understanding perception is to recognize that it is a unique 

interpretation of a situation, not necessary an exact recording of it. In 

short, perception is a very complex cognitive process that yields a 

unique picture of the world, a picture that may be quite different from 

reality. 

He goes further to explain that perception is largely learned and no one has the same 

learning experience. In fact, every individual possesses a unique filter, and the same 

situation or stimuli may produce very different reactions and behaviors. 

Cell-assembly-phase-sequence theory also suggests that perception is a product of 

learning. Thus, one’s acquaintance with anything new in the world helps to form 

perception. The theory states that initial reactions to a visual presentation (exposition) 

give rise to exploratory motor components that play a significant role of sequentially 

building up activities of small groups of brain cells into a larger sequence of activity 

during the process of learning (Bartley, 1969). Therefore, the process of learning 

involves interpreting information about anything discovered. What this highlights for 

our attention is that the opinion one forms about another person depends on the 

amount of information available to him or her and the extent to which he or she is 

able to correctly interpret the information the person has acquired. 

One major idea crystallized in the definitions above is that perception is highly 

individualistic. Perception is formed by an individual as a result of the information he 

or she chooses to expose him or herself to, the way he or she chooses to interpret 

them, and for how long he or she chooses to retain them, all depending on his or her 
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past history and previous exposure to similar information. The individualistic 

tendency of perception is what makes it difficult to predict the ability of another 

person to interpret one's message the way the one intends it (Amodu, 2006). 

In this study, the term ‘perception of Mathematics’ is conceptualized as a mental 

representation or view of Mathematics, apparently constructed as a result of social 

experiences, mediated through interactions at school, or the influence of parents, 

teachers, peers or mass media. It also refers to some kind of mental representation of 

something, originated from past experience as well as associated beliefs, attitudes and 

conceptions (Aguilar, 2012; Moreau, Mendick & Epstein, 2010; Mutodi & Ngirande, 

2014). 

According to Begg (2004), cited in Lucas & Fugitt, (2007) in a study investigated on 

the perception of Mathematics and Mathematics education in the rural Midwest, Ohio, 

in an introduction of a paper concerning Mathematics and Mathematics education, 

upon which one Mathematics educator observed, “The need to popularize 

Mathematics and to change the public perception of our subject seems axiomatic as 

there is no doubt that many people regard Mathematics unfavorably and this has an 

impact on our work in Mathematics education”. 

According to Ajai & Imoko (2015) in Nigeria, the world view of many students’ 

about Mathematics is wrong. Whiles some perceive Mathematics as a subject of many 

formulae, others see it as a non-lively and a never changing subject. They added that 

some learners have perceived Mathematics as a subject for “nerds and loners, and 

hence, a subject of study for boys’ and men and not for girls’ and women”. These 

perception about the subject have contributed greatly to the gender differences in 

Mathematics, Science and Engineering professions in Nigeria and Africa as a whole 

(Salifu, 2017). 
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On the other hand, another area of concern of students’ perception is the individual 

life histories that each student brings to Mathematics learning. These life histories 

influence the way the students’ position themselves in the classroom, the way they 

engage with Mathematics, teachers and peers and the way they interpret mathematical 

experiences. Besides, there are contextual factors that students’ of the same class 

share with each other. These are, for example, the personality of the teacher, quality 

of teaching and learning support material, interests in Mathematics, self-confidence 

and general proficiency in the subject. These influence all students’ in a class and are 

the origin of shared experiences. Moreover, also students’ individual experiences are 

partly shaped by the shared events in the classroom (Mutodi & Ngirande, 2014). 

But for the purpose of this study, students’ perception can be described as students’ 

beliefs, mental image, dispositions and emotions regarding their knowledge of 

Mathematics and their competence in learning Mathematics. It also includes how they 

view the subject and the way they respond to the learning process of the subject and 

its related issues (Daud et al 2020). 

2.2 Academic Performance 

Performance is defined as the observable or measurable behaviour of a person or an 

animal in a particular situation usually experimental situation (Simpson & Weiner, 

1989). This means that performance measures the aspect of behaviour that can be 

observed at a specific period. To determine performance, a performance test is 

conducted. Singer (1999) defined performance test as the type of mental test in which 

the subject is asked to do something rather than to say something. Performance test is 

the type of test which throws light on the ability to deal with things rather than 

symbols (Drever, 1981). According to Bhat & Bhardwaj, (2014) the word 

performance generally indicates the learning outcome of the students’. 
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According to Narad & Abdullah (2016), in a study investigated on academic 

performance of Senior Secondary School Students’ influence of parental 

encouragement and school environment, stated that academic performance of 

students’ is the centre around which a whole education system revolves. The success 

and failure of any educational institution is measured in terms of academic 

performance of students’. Not only the schools, but parents also have very high 

expectations from students’ with respect to their academic performance, as they 

believe that better academic results may lead to better career options and future 

security. 

Kumar et al, (2021) in a study investigated on defining and measuring academic 

performance, affirms this assertion that, academic performance of students’ is the key 

feature (Rono, Onderi & Owino, 2014) and one of the important goals (Narad and 

Abdullah, 2016) of education, which can be defined as the knowledge gained by the 

student which is assessed by marks by a teacher and/or educational goals set by 

students’ and teachers to be achieved over a specific period of time. In fact, academic 

performance can be understood as the nucleus, around which a whole lot of 

significant components of education system revolve, which is why the academic 

performance of students’, specifically belonging to Higher Education Institutions 

(HEIs) and has been the area of interest among researchers, parents, policy framers 

and planners (Kumar et al, 2021). 

In educational context, academic performance is the educational goal to be achieved 

by a student, teacher or institution over a certain period and is measured either by 

examinations or continuous assessments and the goal may differ from one individual 

or institution to another. Academic performance is the outcome of education, the 

extent to which a student, teacher or institution has achieved their educational goals 
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(Narad & Abdullah, 2016). Yusuf, Onifade & Bello (2016) also defined Academic 

performance as the quantifiable and apparent behavior of a student within a definite 

period and are an aggregate of scores fetched by a scholar in various evaluations 

through class tests, mid and end of semester examinations, etc. Martinez (2007) also 

added that Academic performance has been defined as the product outcome portrayed 

by a student as a result of exposure to learning and training and has been usually 

articulated through grades. 

According to Otoo (2007) academic performance constitutes what a student is capable 

of achieving when he or she is tested on what he or she has been taught (Baidoo-Anu, 

2017). Students’ who score less or below a given standard of test are regarded as 

performing poor academically(Okoye, 1982). Bakare (1994) described poor 

performance as any performance that falls below a desired standard. 

In this regard there are several components of the complex unit called performance 

(Lamas, 2015). And this is seen in the myriad of explanations given above. But for 

our purposes we shall limit ourselves to output usually defined in terms of students’ 

achievement as defined by Yusuf, Onifade & Bello (2016). 

2.3.0 Potential Sources (Origins) of Perception 

2.3.1 Perceived Value in Mathematics  

Universally, mathematics is virtually dominant in almost every aspect of man’s life 

such that in our world of science and technology, it has played an important role and 

continues to be relevant to other various fields of study. It cannot be overemphasized 

that the study of mathematics disciplines the mind, and equips one to develop critical 

thinking ability and reasoning. Mathematics occupies a privileged position in the 

Ghanaian school curriculum. In that, it is not only because of the ability to cope with 

it that improves one’s chances of social advancement, but because it is a core subject 

University of Education,Winneba http://ir.uew.edu.gh



17 
 

which every learner must at least learn up to the Senior High School level (Fletcher, 

2009). 

At its best, mathematics is a rewarding, compelling and powerful subject. In the 

words of mathematician Marcus du Sautoy in an interview reported online, 

‘Mathematics has beauty and romance. It's not a boring place to be, the mathematical 

world. It's an extraordinary place; it's worth spending time there’ (Gold, 2006). 

Unfortunately, this mathematical world is not always recognizable either in portrayals 

of mathematics in society or the experiences of females in school (Foley, 2016). This 

beauty is mostly overshadowed by fear and misconceptions in the world of the 

feminine. Dweck (2007) believes that low female interest in math work in tandem to 

diminish pursuit of mathematics skills among females. 

As observed by Aguele and Agwagah (2007), there can be no science without 

mathematics, consequently there can be no technology without science hence there 

can be no modern society without technology. Thus, mathematics is the cornerstone 

of national development without which no nation can excel scientifically and 

technologically. As a result, nations that aspire to develop scientifically and 

technologically should give great attention to the teaching of mathematics at all the 

levels of education (Mandina et al., 2013). And the female cannot be left out in this 

pursuit. As observed by the late Kwagyir Aggrey, “When you educate a man, you 

educate individual, but when you educate a woman you educate a whole nation”. 

The importance of mathematics is woven throughout and across arenas and careers, 

from health care, interpreting data in the media and personal finance through to 

occupations involving estimating, pattern spotting and proportional reasoning (Allen 

2011; Hennessey, Highley, & Chesnut, 2012). This assertion provides a modern-day 
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equivalent of the starting point of the seminal Cockcroft report (1982), that living 

without mathematics was virtually impossible in the twentieth century, and more than 

ever before, more relevant in our time. The importance of mathematics, both as a 

subject in its own right and as a tool for economic well-being, international 

competitiveness and logical thinking (Vorderman et al., 2011) cannot be 

underestimated. 

Furthermore, Mathematics is widely regarded as one of the important subjects for 

entry into various careers and further training. This is because it shapes the mind and 

prepares student for pure and social sciences. The students are taught to think 

logically, creatively and independently. For this reason, it is important that all 

students have the opportunity and support necessary to learn Mathematics in depth 

and with understanding (Kane & Mertz, 2012). 

2.3.2 Perceived difficulty in Mathematics 

Mathematics is commonly perceived to be difficult (Fritz et al., 2019). Moreover, 

many believe “it is ok-not everyone can be good at mathematics” (Rattan et al., 

2012). With such perception, many students stop studying mathematics soon after it is 

no longer required of them (LI, 2019). 

The phrase difficulties in learning mathematics have different meanings in the 

literature. Morgan et al., (2009) relate difficulties in learning mathematics to gaps in 

mathematics proficiency and low numerical processing skills. In contrast, 

Karagiannakis et al., (2014) describe difficulties in learning mathematics as various 

obstacles that lead to difficulties in processing numbers. In general, difficulties in 

learning mathematics relate to deficits in developing mathematical skills, dyscalculia, 

or difficulty in learning or comprehending arithmetic relationships (Baccaglini-Frank 
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& Di Martino, 2020; Kaufmann & Von Aster, 2012). Hamukwaya and Haser (2021) 

considered the concept to refer to any limitations that hinder students’ mathematical 

learning. From a psychological point of view, difficulties in learning mathematics 

hinder the cognitive learning processes necessary for understanding mathematics 

(Mazzocco, 2007). These deficits are believed to affect students’ abilities in their 

academic performance in mathematics (Hamukwaya, 2022). 

One of the problems in mathematics arises from its very nature. When learning 

mathematics, one goal is that students can conduct procedures in order to obtain 

correct answers (Akhter & Akhter, 2018). , Brown et al. (2008) noted the widespread 

opinion among learners that mathematics is difficult, with students opting out 

whenever possible. Khan (2012) noted that mathematics is not usually a popular 

subject and is a subject where students face many problems, with many opting out as 

they are allowed. 

By its very nature, mathematics makes high conceptual demands on students. It 

involves procedures that may appear to be abstract and unrelated to life. It has been 

shown again and again that this places high demands on the limited working memory 

capacity in learners (Reid, 2009). Working memory is part of the brain that helps 

learners in thinking, comprehension and problem solving skills. It has limited capacity 

for individuals and help to control comprehension (Akhter, 2018). 

According to Atteh et al., (2020), some students view Mathematics as their waterloo; 

as result, students perform poorly in Mathematics. This perception toward 

Mathematics and Mathematics learning and their implications for Mathematics 

instructions have long received much attention from both Mathematics educators and 
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mathematicians. They further mention that in fact the poor performance of students 

globally in Mathematics is mostly linked to perception than any other variable. 

Students with difficulties in learning mathematics struggle in the subject, complete 

their work at a slow pace, have difficulty representing mathematical concepts (Wang, 

Du, & Liu, 2009), and perform lower than their peers (Jitendra et al., 2013). Scholars 

have identified some reasons for students’ difficulties in learning mathematics: a poor 

foundation, unwillingness to learn, teachers’ incompetence (Montague, 1992: Voigts, 

1998), and the language of instruction (Siyepu, 2013). Furthermore, some scholars 

argue that fear resulting from past experience, math avoidance, and the myth of math 

being a difficult subject might hinder one’s success (Bekdemir, 2010). To address the 

needs of students who have difficulties in learning math, Torbeyns et al. (2004) 

suggest the need for effective teaching techniques at a slower pace to attain students’ 

learning goals. According to Kember (1997), teachers should also design appropriate 

and inclusive demanding tasks that influence the quality of the learning outcomes. 

These tasks may positively impact students who have a poor background in 

mathematics and poor mathematical knowledge (Hamukwaya, 2022). 

2.3.3 Perceived interest in Mathematics 

According to Spelke (2005), competing statistics have been reported, and research has 

focused on identifying experiences that might explain the lack of interest among 

females despite the fact that they and males demonstrate equal aptitude for 

mathematics (Amelink, 2012). Spelke (2005) found that sociocultural factors play a 

major role in students’ perception about the degree to which females and males are 

good at mathematics and the utility of studying the subject. Negative views held by 

influential individuals such as parents and teachers underscore these messages and are 

internalized by girls, negating their interest in mathematics. When considering the 
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long-term impact, lack of interest in mathematics among girls is directly related to 

fewer women pursuing degrees in math-related careers, including science, technology, 

and engineering (Linver et al., 2002; Spelke, 2005; Watt, 2006). 

Furthermore, Dweck (2007) posit that negative gender stereotypes about female 

interest in mathematics work in tandem to diminish pursuit of math skills among 

females. Dweck, (2007) noted that sociocultural forces impart false beliefs that boys 

are born with a greater aptitude for mathematics. Environments such as mathematics 

classrooms and households that are heavily influenced by beliefs that girls may be 

disadvantaged genetically when it comes to mathematics ability can have a serious 

negative effect on math interest among girls. Usher (2009) discovered that, these 

beliefs negatively impacts female attitudes because girls see mathematics as 

something in which they will experience little success and consequently disengage 

from further study of the subject (Amelink, 2012). 

Aside, pervasive social, cultural, and historical messages that mathematics is not 

useful to women, mathematics careers are masculine, and women are more interested 

in social fields (Barnett & Rivers, 2004) are communicated explicitly and implicitly to 

girls from a very young age. For instance, parents tend to view math as a more 

masculine field and buy more math-related products for their sons than for their 

daughters (Bleeker & Jacobs, 2004; Nosek et al., 2002). These messages, although 

unfounded scientifically, start with influential adults such as parents and teachers, are 

picked up and furthered by peers (Barnett & Rivers, 2004), and are reinforced by 

media, including magazines, television, and textbooks used in schools. In this study, 

interest is defined as expressed curiosity in or attitudes toward mathematics as a 

subject for study and a career choice (Amelink, 2012). 
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2.3.4 Perceived Anxiety 

Ashcraft (2002) defined Mathematics anxiety as feelings of fear, tension, and 

apprehension that some people feel when dealing with mathematical issues (Ersozlu 

& Karakus, 2019). Ma & Xu (2004) and Gunderson et al (2018) found evidence that 

poor Mathematics skills and lower levels of Mathematics achievement have adverse 

effects on students’ self-efficacy levels and cause them to develop Mathematics 

anxiety. There are many research studies demonstrating the negative effect of 

Mathematics anxiety on Mathematics performance and Mathematics achievement 

(Ma, 1999). Most of the scholars in this area argue that the adverse impact of 

Mathematics anxiety on Mathematics performance is mediated by a transient 

reduction in the cognitive resources (i.e., working memory) that everyone needs to 

complete the cognitive tasks in Mathematics (Ramirez, Shaw, & Maloney, 2018). 

Pletzer et al. (2015) found evidence that high Mathematics anxiety levels reduce the 

neural efficiency of the individuals and thus they are not able to effectively use the 

cognitive resources that they need to operate for Mathematics success.  

Mathematics phobia is currently considered as the intense undesirable emotional 

retort (branded by nervousness, tension, concern, doubt, fear, impatience, irritability, 

mental blockage and confusion). This is a hindrance to performance in mathematical 

problems in both daily lives and/or in school (Villamizar et al, 2020). Besides, Daud 

et tal. (2020) also posit that, “Mathematic anxiety and low confidence level in 

learning Mathematics among students’ result in confused thinking, incompetence, low 

level of interest towards the subject, and non-participation in class”. Inappropriate 

instructional strategies, and teachers’ passion and commitment in the Mathematics 

classroom management can also contribute significantly to Mathematics anxiety and 

phobic among students’ (Rozgonjuk et al, 2020). 
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To address the above issue, Sarkar et al (2014) found that the students’ who can 

overcome their affective concerns stemming from Mathematics anxiety could 

improve their working memory efficiency and Mathematics performance (Ersozlu & 

Karakus, 2019). It is important that pre-service teachers are given the needed help to 

reduce it if not overcome their own Mathematics phobia and anxiety. This could help 

a great deal in reducing to the barest minimum students’ Mathematics phobia and 

anxiety (Rozgonjuk et al, 2020). Creating an interactive classroom, where the teacher 

is seen as a facilitator of learning, guiding learners to discover knowledge etc, could 

also reduce Mathematics phobia and anxiety (Cooper et al, 2018; Mireku, 2021). 

 

2.3.5 Perceived Misconceptions (Myths) 

Another area of challenge is misconception about Mathematics. According to Arthur, 

Asiedu-Addo and Assuah (2017) the greatest misconception about Mathematics is the 

notion that Mathematics is about formulas and computations that need to be 

memorized. They went further to state that, this view has trifled and thwarted the 

efforts of students’ more than anything else. This misconception has further made 

girls’ identifying Mathematics as a male subject in the basic and second cycle schools 

in the Ghanaian society. 

This view or opinion most students’ have about Mathematics, especially girls’ are 

incorrect. The bases for this misconception are faulty thinking or understanding which 

had created difficulties and poor performance in the learning of Mathematics. When 

an idea is wrong all other knowledge that follow would be wrong as well, and this 

would lead to failure in understanding this knowledge. Mental picture of whatever we 

have learnt is difficult to be corrected if not constructed properly, which always lead 

to wrong understanding. This problem may be due to lack of interest in the subject 
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Mathematics as a result of faulty thinking or wrong withholding of fact which had to 

be corrected (Ubi & Odiong, 2018). 

In a study conducted by Natalia and Nuria (2017) on “Let the Girls Learn! It is not 

only about Mathematics… It’s about Gender Social Norms”, reiterated that, girls’ 

relative underperformance in Mathematics could be the result of cultural beliefs on 

the role of women in society affecting girls’ beliefs in their own Mathematics abilities 

(“as I am a girl, I am not good at Mathematics”); their beliefs in the institutional 

constraints she may face (“as I am a girl, Mathematics will not help my career 

prospects”); their anxiety on performing in Mathematics (“as I am a girl, I am told 

Mathematics is not for me, which generates anxiety and reduces performance in 

Mathematics”); or girls’ preferences regarding Mathematics (“as I am a girl, I dislike 

Mathematics”). 

According to Ubi & Odiong (2018) non-mathematics belief is that, Mathematics is 

only about memorization. When students’ learn Mathematics primarily through 

memorization they miss out on developing critical thinking skills that are vital to 

being successful in Mathematics late on. Star & Rittle-Johnson (2016) argued that, 

“Students’ need to have the ability to memorize a formula, but they also need the 

understanding of the concept behind it. He further observed that, symbol need to be 

understood before moving into complex mathematics concept, when student are stuck 

with only one way of solving, they are only memorizing and not developing critical 

thinking skills. Student appreciates the learning of mathematics when numerous 

approaches are involved. 

Misconceptions are but one facet of faulty, inaccurate, or incorrect thinking. These are 

all intertwined causing students’ unlimited trouble in grasping with Mathematics from 

the most elementary concepts through a mathematics topic. 
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2.3.6 Perceived Peer Influence in Mathematics 

It is a common belief that children will thrive if educated amongst better schoolmates, 

and this belief guides many parents in their choice of school. Many studies have tried 

to measure this peer-group effect. Peer-group influences are a distinct class of 

influences arising from ‘social interactions’-a broad term which encompasses any 

type of individual behaviour that involves interdependency with the behaviour or 

characteristics of others (Misanya, 2013). Regardless of socio-economic status, 

parents want their children to be surrounded by the best possible social networks, 

especially during adolescence, when youth are increasingly independent from parents. 

During these formative years, educational goals take form, and youth make a series of 

decisions that shape their educational trajectories, even as their friendship networks 

gain influence upon these decisions (Misanya 2013). 

Salvador (2009), defines peer as a person who is equal to another in ability, 

qualification, age, background and social status. Peer is a person who belongs to the 

same age group or social group (Okorie, 2014). According to Hartney, (2011) cited in 

Wachukwu & Amadi (2021) in a study on the Peer pressure as a contemporary issue 

in teenage upbringing in Obio/Akpor LGA of Rivers State, Nigeria, explains peer 

pressure as the influences that peers can have on each other. Peer pressure may be 

emotional or mental forces from people belonging to the same social group (such as 

age, grade or status) to act or behave in a manner similar to themselves (Weinfied, 

2010). Jones (2010) also defined peer pressure as the ability of people from the same 

social rank or age to influence one another of same age bracket. Peer pressure is 

usually associated with teens although its influence is not confined to teenagers alone. 

According to Okorie (2014) peer pressure is an influence that a peer group, observers 
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or individuals exert to encourage others to change their attitudes, values or behaviours 

and conform to the group norms.  

Boobies  Elhaney, (2005) also indicate that peer pressure refers to the way people of 

the same social group act or believe in order to influence one another, often in 

negative ways. Peer pressure is commonly associated with episodes of adolescent risk 

taking (such as delinquency, drug abuse, sexual behaviours), because these behaviour 

commonly occur in the company of peers. It can also have positive effects when 

youth are pressured by the peer toward positive behaviour, such as volunteering for 

charity or excelling in academics (Kellie, 2013).  

However, in most cases, they can encourage each other to skip classes, steal, cheat, 

use of drugs or alcohol, or become involve in other risky behaviours. Majority of 

adolescents with substance abuse problems began using drug or alcohol as a result of 

peer pressure. Negative peer pressure may be influence in various ways like joining 

group who drink alcohol, smoke cigarette and Indian hemp among others. It may also 

lead to the decision to have a boyfriend/girlfriend. Peer pressure indulges youth into 

loitering about in the streets, watching films and attending parties during school 

hours, taping as alternative to stealing which may eventually graduate into armed 

robbery. (Arief & Martin, 2011). 

Peer pressure has been getting a bad repute of late and with good reason but the fact 

remains that it is the same peer pressure that plays a critical role in shaping the lives 

of so many teenagers and can help set them on a path to self-discovery (Kellie, 2013). 

Positive effects of peer pressure on teenagers are also evident by the example of a 

student who is motivated to get good grades because his friends are getting good 

grades-an action that can be attributed to positive peer pressure. Other examples of 

positive peer pressure include support to get good grades and encouragement to do 
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well in a sport (Okorie, 2014). Okorodudu (2010) also reiterated that positive peer 

pressure can be a force for good and beneficial change in a youngster's life. Positive 

peer pressure occurs when someone's peers try to influence him or her to do 

something positive or uplifting or proactive or growth-building which affects his or 

her behavior and attitude for the better. According to Hardcastle (2002), peer pressure 

is something everybody has to deal with at some time in one’s life. How successful 

one handles peer pressure depends to a greater extent on the individual’s self-concept 

and position in the world (Okorie, 2014). Ryan, (2000) also defined peer pressure as 

when people of one’s age encourages or urges one to do something or to keep off 

from doing something else, irrespective of the person’s desire to or not to (Uche, 

2010). 

2.3.7 Perceived Parents Motivation in Mathematics 

Thompson and Thornton (2002) found that when students are intrinsically motivated 

they are eager to learn. They argue that, “Students’ interest in what they learn, and 

their sense of enjoyment while learning, are highly correlated with the outcomes of 

learning”. Motivation enhances cognitive processing and can lead to improved 

performance (Ormrod, 2006). According to Wigfield et al., (2006) in a study on using 

Expectancy-Value Theory to explore aspects of motivation and engagement in 

Inquiry-Based learning in primary Mathematics, and observed from EVT perspective 

that, motivation is considered to be under the control of the individual and entails 

cognitive, conscious, and affective processes (Fielding-Wells et al, 2017). 

According to Butakor & Dziwornu (2018), Okyerefo et al. (2011) observed that the 

home plays diverse roles in the facilitation of academic performance of students’ at 

school. The main role is played by parents, with support from other significant 

household members such as siblings, uncles, aunts among others. Different parenting 

University of Education,Winneba http://ir.uew.edu.gh



28 
 

styles lead to various means of interaction with children, each of which forms an 

important component in shaping the child’s worldviews. For example, some studies 

have shown that parents spend less time with their children between the ages of six 

and ten years because they are then normally at school. 

Another critical aspect of the home environment is socio-economic status which is 

most commonly determined by a combination of factors such as; parents’ education 

level, occupation and income level (Jeynes, 2002). Unsurprisingly, in most studies on 

the academic performance of students’ socio-economic status is identified as a major 

indicator of academic performance. For instance, parents who provide materials such 

as Mathematics textbook and employ after- school strategies such as engaging their 

children after school to study Mathematics tends to perform better in Mathematics 

(Stipek et al., 2017). Burt (2017) pointed out that most parents show negative 

attitudes towards Mathematics education and some parents have weak Mathematics 

background and this has made it impossible to help their children in the home. This is 

affirmed by Maloney et al (2015) who found that parents with high levels of 

Mathematics anxiety trigger their children to develop Mathematics anxiety, including 

teachers’ with high Mathematics anxiousness (Markovits, 2011; Ramirez et al, 2018). 

According to Sattin-Bajaj et al., (2018) the occupation of parents also has effects on 

the academic performance of students’. Students’ from well resource families are 

more likely to register in schools early and are given the best in terms of educational 

needs. But students’ from less deprived homes are faced with a lot of difficulty such 

as inability to pay school fees, exercise books, and inadequate textbooks, uniform, etc. 

All these emotionally depress the child and reduce the zeal to perform well in 

academics (Butakor & Dziwornu 2018). 
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Schiller et al. (2002) also argued that parents who have more education appear better 

able to provide their children with the academic and social support important for 

educational success when compared to parents with less educated. This means that 

parents who fail to provide academic and social support for their children puts their 

wards in difficult situation resulting in their inability to perform better. The number of 

siblings that a pupil has is assumed to have an influence on his or her academic 

achievement (Askhia, 2010). The larger the family size the less the attention and 

devotion from parents to the child and the more the difficulties encountered by the 

parents in meeting the needs of the children both physically and emotionally 

particularly in this austerity period when the prices of food and commodities are 

skyrocketing (Askhia, 2010). 

According to Dampson & Dominic (2010) the unrelenting parental courage and 

determination to persevere despite all odds has a ripple effect on children’s attitudes 

toward education and a challenge. A study conducted by Etsey (2005) revealed that 

the inability of parents to provide the basic needs of students’; attend Parent Teacher 

Association (PTA) meetings and interact with their children’s teachers among others 

are some of the causes of low academic performance of some public schools in 

Ghana. Inability to provide basic school needs like textbooks, supplementary readers, 

food to eat when coming to school, and school uniforms among others, have ripple 

effects on the child’s performance (Butakor & Dziwornu, 2018). 

As far as parents are concerned, Mutodi and Ngirande, (2014) confirmed that 

students’, who accredited their success to their interest, self-confidence, as well as 

family background, have a chance to come up with higher achievements than those 

who point their academic success to chance and natural talent. Indeed, Haque & 

Farhana, (2017) and Makeo (2013) have investigated and found out that parents’ 
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perception of Mathematics has bearing on their children’s perception, and hence 

influence their performance. According to Schoenfeld, (1989) there is no 

contradiction between Mathematics that takes place in the classroom compared to that 

one that takes place outside the classroom (Rahman et al 2012). 

2.3.8 Perceived Cultural Beliefs in Mathematics 

Women in Ghana are generally perceived as second to men hence are always given 

certain treatments which are purported to commensurate with their perceived status in 

the society. In the traditional Ghanaian home, when there is a boy and a girl, 

preference in most cases is given to the boy in the area of education neglecting the girl 

(Sekyere 2009). According to Apusigah, (2002) cited in Rubio (2018) on factors that 

impact girls’ education in Ghana-the role of cultural mind-set mentions that people 

within the community do not see the importance of female education since a girl is 

expected to manage the house as a wife. She further observed in interviews conducted 

as part of her research with some families, and found extreme negative perception of 

fathers not to send their daughters to school because they believe that girls are not part 

of the family in the same way as boys; their daughters will not stay permanently in the 

family because they will get married and live in the husband’s parents’ house, so 

investing in their education is a waste of money. Other parents mentioned that they 

preferred daughters to stay at home because it was the best way for young girls’ to not 

get spoilt and to respect the traditional rules of the community. Apusigah went further 

to say that, “Parents can even withdraw a girl from primary school to marry. Even if a 

girl is trying to “push” herself through they will never help with fees and other things 

because they want the girl to get married”. And this predominantly found in the 

northern part of Ghana. 

University of Education,Winneba http://ir.uew.edu.gh



31 
 

Salm & Falola, (2002) also observed that children’s role varies according to their 

gender. Boys are more required for agriculture jobs, while girls’ perform domestic 

chores. They further observed that, there are not any legal barriers that impede girls’ 

to attend school, although many girls’ in secondary school are forced to drop out 

because they have multiple duties and responsibilities at home. Before going to 

school, a young girl has to perform many domestic activities and help her younger 

brothers and sisters. After school, girls’ have to cook, wash dishes, and perform any 

domestic activities. Because of this, girls’ do not have enough time to dedicate 

themselves to study or do homework. In contrast, boys do not have many activities 

and they are allowed to play. Parents argue that girls’ must know how to manage a 

house, because they must get a husband and have children; at the same time, their 

help is needed at home. Many parents reject sending their daughters to school because 

they believe if a woman is educated, no man will want to marry her (Rubio, 2018). 

Pandey (2007) emphasized that, the barriers to girl`s participation in education are a 

maze of socio-cultural, economic and other realities that vary by community and even 

by family. When family choose which children will or will not be educated or which 

will have better educational opportunity, sons are preferred. Educating a son is 

investing in his ability to look after his aging parents while educating a daughter is 

considered a no-return investment. The study further suggests that, in parts of India, 

“A female must be dependent on her father in her childhood, in youth, with her 

husband and on her son later in life. A woman never seeks independence”. The 

society truly runs under these dictums as women are never ever allowed to seek 

freedom. Boys are sent to school earlier, but as a rule girls’ spent their time at homes 

learning the household chores (Bhattarai, 2015). 
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According to Rautta (2013) on factors influencing girls’ performance in Mathematics 

and Science subjects in the Kenya Certificate of Secondary Education in Public 

Secondary Schools, affirms that, most of the factors that militate against the girl-child 

access to education are socio-cultural. The girl-child appears to be the most 

vulnerable and most undervalued member of the world society. The right to 

education, which is a fundamental human right, is frequently denied to girls’ in some 

African countries. The then United Nations Secretary General, Kofi Annan, stated that 

in Africa, when families have to make a choice, due to limited resources of educating 

either a girl or a boy child, it is always the boy that is chosen to attend school, he also 

added his voice. In Africa, many girls’ are prevented from getting the education 

entitled to them because families often send their daughters out to work at a young 

age, so that they can get the additional income they may need to exist beyond 

subsistence level, and finance the education of sons. 

In Ethiopia, Rautta (2013) also observed that, girls’ are sometimes abducted for 

marriage when they are no more than eight years. In West Africa, they are recruited 

from poor rural families to work as domestic servants in coastal cities or even 

neighbouring countries. 

2.4.0 Theoretical Underpinnings (Framework) 

According to Kivunja, (2018) a theoretical framework comprises the theories 

expressed by experts in the field into which you plan to research, which you draw 

upon to provide a theoretical coat hanger for your data analysis and interpretation of 

results. As Grant & Osanloo (2014) put it, “It is a blueprint that is often ‘borrowed’ by 

the researcher to build his/her own research inquiry” (Mensah et al, 2020). This 

means that, the theoretical framework serves as the foundation upon which a research 

University of Education,Winneba http://ir.uew.edu.gh



33 
 

is constructed. This study will be guided by the Atkinson’s Expectancy-Value Theory 

(EVT). 

2.4.1 Expectancy-Value Theory (EVT) 

Expectancy-value theory, a widely accepted model of motivation, posits that 

expectations of success on a learning task and the individual value placed on the task 

are central determinants of motivation to learning (Choi et al, 2010). Atkinson (1957) 

attempted to address two forms of behavior: why an individual chooses a certain path 

among others and what accounts for the vigor or persistence the individual applies to 

a task. Atkinson (1957) postulated that there are three variables that affect motivation: 

motive, expectancy, and incentive (Jones & Hite, 2020). Expanding on the 

groundwork of Atkinson, the EVT posits that choice, persistence, and performance 

are all linked to how well an individual believes they will perform and how they value 

the activity (Eccles & Wigfield, 2002; Wigfield & Eccles, 1992; Wigfield & Eccles, 

2000). According to Eccles, (2009) and Wigfield & Eccles, (2000) choices made by 

students, then, are directly impacted by expectations of success and a subjective task 

value, both of which relate to a students’ personal Mathematics identity (Jones & 

Hite, 2020). 

EVT as a basic and integrated paradigm helps researchers and teachers to understand 

learners’ motivations and behaviors, and it has proved to be very helpful in 

understanding cognitive processes used by learners, as well as their achievement. 

EVT can be viewed as a lens through which the aspects of motivation can be seen by 

Mathematics educators (Wang & Xue 2022). The application of the expectancy-value 

theory posits that students' achievement and their career choices are mostly 

determined by two factors; expectancies for success, and subjective task values (Sax, 

2005). 
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2.4.2 Expectancies 

Expectancies refer to how confident an individual is, in his or her ability to succeed in 

a task. Expectancies are concerned with an individual’s prediction for achievement or 

beliefs about how well an individual will deal with a prospective task. As pointed out 

by Eccles and Wigfield (2002), expectancy for success serves as a contributor to 

driving performance, attempts, and perseverance regarding tasks. This type of 

expectancy is often assessed through questionnaires of self-efficacy or perceived 

ability (Wigfield et al., 2006). According to Eccles et al. (1983), expectancies consist 

of one’s perceived ability; perceived difficulty of a task, a mentality of expectations 

raised by others, attribution of causes, and locus of control. Indeed, ability and 

efficacy principles are sources in the expectancy model (Eccles and Wigfield, 2002). 

Ability self-concept was described as learners’ mental judgment of the degree of their 

ability to accomplish the task, whereas perceived difficulty of tasks was characterized 

as learners’ mental judgment of the difficulty involved in the successful completion of 

the task (Flake et al., 2015; Rosenzweig et al., 2019). Leaners who enjoy a positive 

perception of their ability are convinced that they can be successful in learning 

Mathematics (because they had previous successful experience), whereas learners 

who perceive the task to be highly difficult deem their course to be challenging and 

hence the tendency to avoid Mathematics. Self-concept ability in combination with 

the perceived difficulty of the task is at play to answer the question “Can I do this 

task?”, elicits an individual’s beliefs about competence, self-efficacy and their 

expectancies for success (Schunk et al., 2007). 
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2.4.3 Value 

Value beliefs refer to the degree of importance and value placed by the learners on a 

task (Eccles et al., 1983; Meece et al., 1990). In order words, values refer to how 

significant, valuable, or pleasurable the individual perceives the task or reasons for 

doing the activity (Wigfield & Cambria, 2010). Values are shaped by a student’s prior 

experiences, beliefs, and individual goals. Asking the question, “Do I want to do this 

task and why?”, connects to individual students’ values and interests, their perceived 

sense of control and autonomy over their environment, and the often influential role 

that individual values play in deploying energy and attention. A sense of control or 

autonomy can fuel one’s connection to a task and therefore their choice to engage in a 

task (Grolnick et al, 2002). Values can be strongly predictive of the learning related 

choices that students’ make (Eccles et al., 1998; Feather, 1992). 

In view of the above, to ensure students’ expectation for success, task difficulty must 

be scaled accurately so that the task is not so difficult that the students’ believe that 

they will fail, nor so that the task is not so easy they will find little value in it. Raising 

the perceived value of academic activities involve creating a link between the activity 

and the student through personal interests, prior knowledge, proving the activity’s 

utility, and/or showing the task’s value. Therefore, Mathematics educators ought to 

structure Mathematics lesson in line with students’ perceived cognitive and affective 

dimensions. Therefore, Expectancy-Value Theory (Eccles & Wigfield, 2002) provides 

a framework through which students’ beliefs about their mathematical competency 

and their expectation of success, are able to be examined and interpreted, alongside 

students’ perception of task value (Fielding-Wells et al, 2017). 
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According to Rosenzweig et al., (2019) the expectancy-value theory is a useful 

framework through which one can understand how learners perceive themselves and 

their abilities, as well as how others see them. EVT was chosen as a validated model 

to understand how students’ perceived Mathematics and the choices which influence 

the value and future participation in Mathematics activity. Moreover, this framework 

aimed to deal with learners’ motivation, perseverance, and achievement. 

2.5 Conceptual Framework 

According to Ravitch & Riggan, (2017) in a study on distinguishing between theory, 

theoretical framework, and conceptual framework: A systematic review of lessons 

from the field, posit that, “A conceptual framework is the total, logical orientation and 

associations of anything and everything that forms the underlying thinking, structures, 

plans and practices and implementation of your entire research project”. So, the 

conceptual framework comprises your thoughts on identification of the research topic, 

the problem to be investigated, the questions to be asked, the literature to be reviewed, 

the theories to be applied, the methodology you will use, the methods, procedures and 

instruments, the data analysis and interpretation of findings, recommendations and 

conclusions you will make (Kivunja 2018). 

Using expectancy-value theory (EVT) as an interpretive framework, this paper reports 

on a descriptive and inferential statistics in a study conducted within Hohoe E. P. 

SHS, in the Hohoe Municipality, Volta Region of Ghana to illuminate factors that 

influenced students’ perception and its effects on performance among girls’ in 

Mathematics. EVT was chosen as a validated model to understand how students’ 

perceived Mathematics and its influence regarding the value and expectancies in 

participating in Mathematics activity. 
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 Determinants model of students’ Perception 

Source: Adapted, Ayot and Patel (1987) 
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2.6 Summary of Literature Review 

The literature review considered perception as a concept in the context of 

Mathematics and academic performance. These were followed by some Mathematics 

perception determinants which include teacher factors, teacher teaching methods, 

school factors, Mathematics anxiety, students’ attitudes, students’ perceived self-

confidence, and perceived misconceptions, perceived peer influence, parents’ 

motivation, perceived cultural beliefs, and its effects on academic performance of 

students’. 

In this study, the term Students’ Mathematics perception was conceptualized as 

students’ beliefs and emotions regarding their knowledge of Mathematics and their 

competence in learning Mathematics. It also includes how they view the subject and 

the way they respond to the learning process of the subject (Daud et al 2020). It can 
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also be referred to as a mental representation or view of Mathematics, apparently 

constructed as a result of social experiences, mediated through interactions at school, 

or the influence of parents, teachers, peers or mass media(Aguilar et al. 2012; 

Moreau, Mendick & Epstein, 2010). The aim of the study was to investigate the 

extent to which perception influence performance of girls’ in the study of 

Mathematics at the SHS level. 

Besides the above, the literature reviews also covered theoretical framework of the 

study which adopted Atkinson’s Expectancy-Value Theory and finally, the chapter 

concluded on conceptual framework with an adapted model. This study will either 

agrees with some of the findings discussed in this chapter or reject them where 

necessary and make some suggestions for future research work. 
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CHAPTER 3 

METHODOLOGY 

3.0 Overview 

This is the introduction of the chapter which describes the methodology that was used 

in the study. It outlines the systematic way in which the research problem was solved. 

It entails the research design, target population, sample and sampling techniques, 

research instruments and administration of instruments. The rest are validity and 

reliability of instruments, data collection, pilot study, data analysis and ethical 

considerations to investigate the factors that influence Senior High School girls’ 

perception in the study of Mathematics and its effects on performance. 

3.1 Research Design 

Kombo and Tromp (2006) suggested that design is used to structure the research, to 

show how all the major parts of the research project work together to address central 

research questions. Orodho & Kombo (2002) defined research design as a scheme, 

outline or plan that is used to generate answers to research problems. According to 

Babbie, (2002) it constitutes the blue print for collection, measurement and analysis of 

data. 

The study used mixed method approach with descriptive convergent parallel research 

design to investigate girls’ perception in the study of Mathematics. Descriptive 

research looks at beliefs, points of views, or attitudes that are held by individuals or 

groups in order to describe, compare, classify, analyze and interpret the attribute 

(Fraenkel &Wallem, 2000). The purpose of the mixed method (quantitative and 

qualitative) approach was to provide a better understanding of the research problem or 

issue than either research approach alone (Creswell, 2008; Gay et al, 2012). 
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The study employed Convergent Parallel Design to collect data for the problem under 

investigation (Light et al., 2009). Demir & Pismek (2018), posits that, a convergent 

parallel design entails that the researcher concurrently collects the quantitative and 

qualitative data in the same phase of the research process, weighs the methods 

equally, analyzes the two components independently, and interprets the results 

together (Creswell & Pablo-Clark, 2011). The Purposes for the Convergent Design 

was to obtain a more complete understanding from two databases (Light et al., 2009).  

3.2 Target Population  

Mugenda and Mugenda (2003) described population as, the entire group of 

individuals or items under consideration in any field of inquiry and have a common 

attributes. The target population for the study was female students’ in the Hohoe 

Municipality at the SHS level. However, the study focused on second and third year 

female students’ of the Hohoe E. P. SHS. The rationale for the focus on the school is 

in two-folds. Firstly, the researcher, following a review of existing studies, found that 

studies about attitudes and perception of students’ have been mostly carried out on 

students’ in the Greater Accra, Central, Northern and Ashanti regions respectively. 

For this reason, the researcher finds it necessary to explore this research problem in 

different region and different school context. Again, the reason for selecting girls’ for 

this study was as a result of the girls’ conception of Mathematics in the school. The 

mantra is “Mathematics is difficult”.  

3.3 Sampling Procedure 

 Sampling is the procedure a researcher uses to gather people, places or objects to 

study (Kombo & Tromp, 2006). Sampling procedure is a process of selecting a 

number of individuals or objects from a population such that the selected group 

contains elements representative of the characteristics found in the entire population 
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(Orodho & Kombo, 2002). The researcher used purposive sampling technique to 

select second and third year female students’ as the participants for the study. 

According to Etikan et al., (2016) purposive sampling technique is one in which the 

researcher deliberately chooses a participant due to the qualities possessed by the 

participant (Cofie, 2020). The use of this technique aided the researcher to identify 

and select proficient and well-informed students’ abreast with the phenomenon of 

interest. 

A convenient sampling technique was employed to select Hohoe E.P Senior High 

School for the study. This sampling technique was employed to select the school 

because the researcher was a teacher in the Hohoe E.P Senior High School. Therefore, 

the selection of the school enhanced proximity, accessibility and availability of 

students’ for the study (Etikan et al., 2015). Again, this study was conducted by the 

researcher in familiar school to help solve real problem experienced in the school and 

contribute towards improving teaching and learning, and students’ performance in the 

study of Mathematics. 

Simple random sampling technique was adopted to select participants for data 

collection. According to Gravetter & Forzano (2011), the straightest forward, popular 

and purest method for drawing a sample among a large population is the use of simple 

random sampling (also referred to as random sampling). Furthermore, they described 

it as a sampling strategy where there is equal chance of selection for each member of 

the population to be part of the sample, eliminating bias in the selection procedure, 

hence resulting in representative samples (Cofie, 2020). 
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3.4 Sample Size 

The study adopted Yamane, (1967) Statistical Formula for finding sample size of a 

finite population. This method is only applicable when the numerical strength of the 

population is known. The formula is: 

n = N / [1 + N (e) 2] 

Where; n = the sample size 

N = the finite population 

e = the level of significance or limit of tolerable error 

1 = unit or a constant 

Thus, the study population for the research was 1139, with a tolerable limit of error or 

the level of significance at 0.05. Using the above formula, the sample size for a study 

population of 1139 was approximately 296, which represents approximately 25.99% 

of the population. Statistical theory proves that in most types of populations where statistical 

sampling applies, the population size is only a minor consideration (Noordzig, et al., 2010). 

According to Oribhabor & Anyanwu, (2019), a sample can be defined as a group of 

relatively smaller number of people selected from a population for investigation 

purpose. An optimal sample is important for minimizing the cost of sampling error, 

thus indicating the need for selecting an appropriate sample size. Specifically, 

Salkind, (2010) emphasized that an appropriate sample size is necessary for any 

research because too small sample size is not a good representative of the population. 

Too small sample size may lead to committing Type I error, which is the probability 

of wrongly rejecting a particular finding when it in fact to be accepted (Sekaran, 

2013). Furthermore, Sekaran (2013) argued that too large sample size is not 

appropriate because of possible problem of type II error, which is accepting a 

particular finding when it is supposed to be rejected. 
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3.5.0 Research Instruments 

According to Salkind, (2010) research instruments are the tools or means by which 

researchers’ measure variables or items of interest in their data collection process 

(Cofie, 2020). 

The researcher used the following instruments for collecting data. 

(i) Questionnaire 

(ii)  Interview schedule 

(iii) Document analysis 

These instruments were selected in this study based on the nature of research 

questions examined. 

3.5.1 Questionnaire 

According to Roopa & Rani (2012), “A questionnaire is a series of questions asked to 

individuals to obtain statistically useful information about a given topic or 

phenomenon”. When properly constructed and responsibly administered, 

questionnaires become a vital instrument by which statements can be made about 

specific groups or people or entire population. They are a valuable method of 

collecting a wide range of information from a large number of individuals, often 

referred to as respondents. 

The researcher used questionnaire based on five point Likert scale to identify girls’ 

perception towards the study of Mathematics. More importantly, the researcher 

developed the questionnaire by modifying three set of questionnaire developed by 

Kunwar et al, (2021), Rubio (2018) and Arthur, Asiedu-Addo & Assuah, (2017). The 

Questionnaire comprised 35 items across seven dimensions (constructs). The 

students’ were made to respond to the statement whether they strongly agree (SA), 

agree (A), neutral (N), disagree (D) or strongly disagree (SD). The questionnaire 
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consisted of closed-ended items which demanded respondents to tick responses that 

best apply to them. 

The common benefits of a questionnaire is that, it include uniformity of presentation 

of items to the respondents, the guarantee of anonymity for the respondents, the less 

time it takes to administer items (Fraenkel & Wallen, 2003; Muijs, 2004) and the most 

common data collection instrument used in educational research which is more 

familiar to respondents made it appropriate for this study which was time bound to 

use questionnaire as one of the instruments (Apawu, 2019). The questionnaire was 

made up of two sections as follows; Section A: Demographic information of 

respondents, and Section B: perception constructs of respondents. The perception 

constructs adopted for the study comprised of perceived peer influence, perceived 

cultural beliefs, perceived difficulty, perceived value, perceived interest, perceived 

misconceptions(myths) and perceived anxiety. The items on the questionnaire were 

positively and negatively worded in order to minimize participant gratifying 

responses. 

3.5.2 Mathematics Achievement Test (MAT) 

The dependent variable used in this study was girls’ end of semester examination 

scores. Girls’ end of semester examination scores can be said to be an educational 

outcome for a semester that measures the extent to which a student, teacher or an 

establishment has achieved their educational goals within that time frame. This was 

made possible through the assistance of the Head of Mathematics Department of the 

school. The results of the investigation helped the researcher to make the necessary 

predictions and recommendations to those whom it may concern as well as adding to 

the body of knowledge. 
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3.5.3 Interview 

According to Easwaramoorthy & Zarinpoush, (2006) in a study on interviewing for 

research, explain interview as “A conversation for gathering information”. A research 

interview involves an interviewer, who coordinates the process of the conversation 

and asks questions, and an interviewee, who responds to those questions. They went 

further to say that; interviews are an appropriate method when there is a need to 

collect in-depth information on people’s opinions, thoughts, experiences, and feelings. 

The interview guide was structured around the research questions and the study 

constructs. There were nine (9) questions on the semi-structured interview protocol. 

Eight girls’ were selected through simple random sampling technique to be 

interviewed to illicit information on girls’ perception at the said school. 

3.5.4 Document Analysis 

Documentary analysis is the use of outside sources, documents, to support the 

viewpoint or argument of an academic work (Omari, 2011). This method consists of 

analyzing various types of documents including books, newspaper articles, academic 

journal articles, and institutional reports (Morgan, 2022). Any document containing 

text is a potential source for qualitative analysis (Patton, 2015).  

Document analysis is often used in combination with other qualitative research 

methods as a means of triangulation which is, ‘the combination of methodologies in 

the study of the same phenomenon’ (Denzin, 2017). According to Rapley (2007), the 

importance of triangulation is to ensure reliability and validity of the data and results 

(Fusch, Fusch & Ness, 2018).  

The researcher used WAEC results from 2018 to 2020 (Appendix C) released to the 

school to analyze the performance of girls’ to produce meaning, gain understanding 

and develop empirical knowledge of girls’ performance.  
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3.6 Data Collection Procedure  

This refers to the gathering of information aimed at proving or refuting some facts 

(Kombo & Tromp, 2006). The researcher sorts a written approval from the University 

Graduate School, University of Education, Winneba, before embarking on the 

process. The researcher took copies of the permit to the relevant Offices and the Head 

of the School from where data was collected. The questionnaire for students’ was 

administered to the students’ by the researcher in their classrooms. The respondents 

were requested to fill the questionnaires and give them back to the researcher after 

filling. The interview was conducted by the researcher and important notes taken. 

3.7 Pilot Study 

According to Arain et al., (2010), a pilot study is a small feasibility study designed to 

test various aspects of the methods planned for a larger, more rigorous, or 

confirmatory investigation (Lowe, 2019). The primary purpose of a pilot study was 

not to answer specific research questions but to prevent researchers from launching a 

large-scale study without adequate knowledge of the methods proposed; in essence, a 

pilot study is conducted to prevent the occurrence of a fatal flaw in a study that is 

costly in time and money (Polit & Beck, 2017). In general researchers use pilot 

studies to evaluate the adequacy of their planned methods and procedures (Polit & 

Beck, 2017). 

The pilot study was carried out to check the appropriateness of the language and to 

determine the complexity of the instruments used in the research (Teijlingen & 

Hundley, 2001). According to Calitz (2009) a pilot test of questions helps to identify 

unclear or ambiguous statements in the research protocol while Van Wijk & Harrison 

(2013) believe that pilot studies can add value and credibility to the entire research 

project (Apawu, 2019). This helped the researcher to update the research instruments 
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by making corrections and adjustments to them to enhance validity before the final 

administration. In this study, the instruments were piloted at Akwamuman SHS in the 

Asuogyaman in the Eastern Region of Ghana. Akwamuman SHS was selected 

because it is the researcher’s new working station. It was done in the said school 

because students’ were placed through GES Computerized School Selection and 

Placement System (CSSPS) and thus possesses same attributes or characteristics. 

 Prior to the piloting process, the researcher sought permission from the headmaster of 

Akwamuman SHS to conduct the pilot study in the school. The researcher sampled 49 

second year female students’ from the General Arts department of the school for the 

piloting. The questionnaire was given to the students’ under the guidance of the 

researcher himself. The piloting was conducted using nine (9) perception constructs 

which was made up of forty-five (45) items of five (5) each under a construct or 

protocol using 5-point Likert scale. Data collected during the pilot study was not used 

in the final data analysis. After expert (Supervisor) advice, the constructs (variables) 

were reduced to seven (7) with five (5) items each making a total of thirty-five (35) 

items. 

3.8 Validity and Reliability of the Instruments 

According to Dikko (2016), “With every research design, instruments chosen for the 

collection of data must pass the tests of validity and reliability before they can be 

considered as good measures” (Apawu, 2019). The questions of reliability and 

validity are essential in any research as the credibility of a research study depends on 

the reliability of the data, methods of data collection and also on the validity of the 

findings (Cohen et al., 2007). The reliability of items is achieved when it consistently, 

and without bias, measure the concepts and constructs it is supposed to measure 

(Sekaran, 2003). 
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Fraenkel and Wallen (2003) cautioned that it is possible to design a questionnaire that 

is reliable because the responses are consistent, but may not be valid because it fails to 

measure the concept it intended to measure. Reliability and validity in educational 

researches help in achieving triangulation (the combination of methodologies in the 

study of the same phenomenon, Denzin, 2017) of data collection methods (Patton, 

2015) and in this study, the methods of data collection were through questionnaire, 

interview and document analysis (Apawu, 2019). 

According to Apawu (2019), validity of an instrument is the extent to which the items 

in an instrument measure what they are set out to measure, while reliability on the 

other hand, is the extent to which items in an instrument generate consistent responses 

over several trials with different respondents in the same setting or circumstance 

(Cohen et al., 2007; Fraenkel & Wallen, 2003; Gall, Gall, & Borg, 2003; Lecompte & 

Preissle, 1994). One way to guarantee that validity is achieved in any research is to 

conduct a pilot study of research instruments (Dikko, 2016). 

According to Polit & Beck (2004), the most widely approach used in checking the 

internal consistency of a questionnaire is the calculation of the coefficient alpha or 

Cronbach’s alpha (Apawu, 2019). Cronbach’s alpha is mostly used when the research 

being carried out has multiple-items measuring a concept (Tavakol & Dennick, 2011). 

In this study, Cronbach’s alpha (𝛼) (or coefficient alpha) was used, based on the 

feedback of the pilot group, to measure the internal consistency and reliability of the 

questionnaire. Cronbach’s alpha is interpreted as the percentage of variance an 

observed scale would explain the hypothetical true scale composed of all possible 

items in the universe (Apawu, 2019). 

 

University of Education,Winneba http://ir.uew.edu.gh



49 
 

The researcher’s supervisor (an expert) at the Department of Mathematics Education 

in the UEW evaluated the questionnaire items as well as the semi-structured interview 

questions for content and construct as well as face validity. A number of discussions 

took place regarding the questionnaire items and the semi-structured interview items, 

and based on his experts’ advice, several changes were made to the questionnaire 

instrument. The 9 perception constructs or protocol was reduced to 7 making a total 

thirty-five (35) Likert scale question items. 

Students’ perception variables were identified from literature and a 5-point Likert 

scale was designed by the researcher. Responses to each of the items were rated with 

anchors labelled: 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5= 

strongly agree. The reliability of the questionnaire were tested using the Cronbach 

Alpha coefficient and a coefficient of 0.917 was achieved, hence the reliability of the 

instrument can be accepted based on Cooper & Schindlers (2008) who argue that any 

coefficient above 0.70 implies reliability of the instrument. This indicated that the 

instruments were 91.7% reliable and therefore reliable and consistent to answer the 

research questions of the study. 

3.9 Data Analysis 

Kothari (2010) defines data analysis as the computation of measures along with 

searching for patterns of relationships that exist among the data groups. Analysis is a 

process of inspecting, cleaning, transforming, and modelling data with the goal of 

highlighting useful information, suggesting conclusions, and supporting decision 

making. 

In order to analyze the data to be able to investigate the female students’ perception in 

the study of Mathematics at the SHS level, both descriptive and inferential statistics 

were employed. The data gathered were organized and keyed into Statistical Package 
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for Social Science (SPSS) for statistical analysis. Descriptive statistics such as simple 

percentages, mean, standard deviation and frequency distribution charts were used in 

the analysis of data from the questionnaire to make meaning out of the data collected. 

The frequencies of the data were interpreted based on simple percentages and mean was 

interpreted based on the interpretation criteria provided by Andamon & Tan (2018) and 

Kunwar, (2021). 

In addition to the questionnaire data, eight girls’ were interviewed in detailed about 

their experiences in Mathematics to answer research question three through simple 

random sampling technique. An open-ended interview schedule was used, which was 

made up of nine (9) items. The purpose of the interview was to probe further the 

interviewees’ responses on factors that influence students’ perception in Mathematics 

and its effects on performance among girls’. In addition, to interprets the results 

together (Creswell & Pablo-Clark, 2011) for more complete understanding from the 

two databases for better judgment from the results (Light et al., 2009). The summary 

of the individual interview transcripts were condensed in finding answers to the 

research questions posed in this study. 

The study began with descriptive statistical results from the measures of girls’ 

perception constructs. The inferential statistic model adopted Ordinal Logistic 

Regression Analysis (OLR) to determine the extent to which perception affects 

performance among girls’ in the study of Mathematics. In addition, Wilcoxon Signed 

Rank Test was also used to calculate the effect size of perception on performance. This 

was used to establish the impact of perception on performance. 
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3.10 Ethical Considerations 

Ethical consideration is very important in research work as the integrity, reliability 

and validity of the research results are based on ethical principles underlying the study 

(Creswell, 2012). Creswell (2012) further argues that participant confidentiality is of 

greatest significance. Creswell mentions that, "The lives and experiences of 

participants should be told, but the individuals from which the research was gleaned 

must be concealed"(Kamal, 2021). 

Ethical considerations in this study included confidentiality of information and names. 

The researcher gave credit to all the authors that were quoted in the study. 

Conclusions of the study were derived from the field and not from the researcher’s 

best guesses, intolerances or judgement. Quality, integrity and honesty were the 

hallmark of this research work. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.0 Overview 

The chapter focuses on the presentation of the results in both qualitative and 

quantitative data gathered from the research instruments based on the research 

questions that guided the study. The results are presented in sections. The first section 

is the demographic information of the respondents, followed by descriptive approach 

on students’ perception data. The next section includes students’ perception mean 

scores distribution, female students’ perception descriptive data analysis and 

perception mean scores of constructs. Descriptive data on female students’ 

performance, empirical analysis of data, effects size and interview data, discussion of 

results and female experiences in mathematics were the last section of the chapter. 

4.1.0 Demographic information 

4.1.1 Response rate  

Table 4.1.1 shows the response rate of the study. The table shows the number of 

respondents’ of the questionnaire distributed and those properly filled and collected. 

Table 4.1.1: Response rate 

Questionnaire Number Percentage (%) 

Properly Responded 296 92.5 

Not Properly Responded 24 07.5 

Total  320 100 

Source: Field work 

The total number of questions distributed was 320. However, 296 respondents’ 

properly responded to the questionnaire instrument representing 92.5% response rate. 

This according to Mugenda and Mugenda (2003) is excellent for a study. 

University of Education,Winneba http://ir.uew.edu.gh



53 
 

4.1.2 Level of participants 

This section reports on the level of respondents’ and the composition of number of the 

students’ who took part in this study. The results are shown in Table 4.2.1 below. 

Table 4.1.2: Level of the respondents’ 

Form Frequency Percentage (%) 

Form Two 197 66.6 

Form Three 99 33.4 

Total 296 100 

Source: Field work. 

The respondents were sampled from two year groups; Forms Two and Three only. 

Higher numbers of the girls’ were sampled from Form Two, 197 representing 66.6% 

as compared to Form Three 99 representing 33.4%. Second and third year students’ 

were chosen because the students’ had been in SHS for at least a period of one and a 

half years, and could provide a good account of their perception and interest in the 

study of Mathematics. 

4.1.3 Age distribution of respondents 

The majority of the respondents were aged between16-18 years, representing 70.3%, 

followed by 19-20 years 19.6% while 6.4% and 3.7% represented 13-15 and 21 plus 

years respectively. 
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       Table 4.1.3: Age distribution of respondents 

 

Source: Field Work 

4.1.4 The school type and program 

This section reports on the school type and the program of respondents’. The results 

are shown in the table below. 

Table 4.1.4: The school type and program 

School  Program  

Government  Co-

education 

Business  Home Economics Visual Art General Art 

48 16.2% 115 38.9% 5 1.7% 128 43.2% 

Source: Field Work. 

The responds rate groupings were as follows: Business 16.2%, Home Economics 

38.9%, Visual Arts 1.7% and General Arts 43.2%. 

4.1.5 Area Lived by Respondents’ 

This section reports on the area lived by the respondents’ who took part in this study 

and the kind of exposure or the experiences they brought into the study. The results 

are shown in the table below. 
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years

21+ years

Series2 6.4 70.3 19.6 3.7

Series1 19 208 58 11
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Table 4.1.5: Area Lived 

 

    Source: Field Work 

The above output demonstrates girls’ experiences brought into the study. 71 of the 

girls’ were from rural environment representing 24%, 128 were from town 

environment representing 43.2% and 97 from city environment representing 32.8%. 

4.2.0 Findings on female Students’ Perception Towards Mathematics 

This section presents data analysis and reports on the results obtained by descriptive 

approaches used in the data analysis to answer the research question guided the study. 

The section began with descriptive statistic on internal consistency of students’ 

perception construct category, students’ perception mean scores interpretation level, 

descriptive statistical analyses, mean perception scores of constructs and overall 

perception mean scores of the measures of students’ perception in the study of 

Mathematics. 
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4.2.1 Internal Consistency of Perception 

Reliability, which is whether an instrument can be interpreted consistently across 

different situations, was also considered since the credibility of a research study 

depends on the reliability of the data, methods of data collection and also on the 

validity of the findings (Cohen et al., 2007).  According to Polit & Beck (2004), the 

most widely approach used in checking the internal consistency of a questionnaire is 

the calculation of the coefficient alpha or Cronbach’s alpha (Apawu, 2019). Table 

4.3.1; demonstrate the internal consistency of data collected for the study. 

Table 4.2.1: Internal Consistency (reliability) of students’ Perception 

 Perception Category No. of Items - Value 

01 Perceived difficulty  5 0.927 

0.924 

 0.945 

0.794 

 

0.936 

 

0.883 

 

0.761 

02 Perceived anxiety  5 

03 Perceived interest 5 

04 Perceived peer influence 5 

O5 Perceived misconceptions  5 

06 Perceived cultural beliefs 5 

07 Perceived value  5 

 Source: Field Work 

As stated by Taber (2018), alpha value or the reliability coefficient of 0.70 can be 

considered as a sufficient measure of reliability or internal consistency of any 

instrument. This indicates that the perception constructs could be used without any 

doubt to investigate the girls’ perception in Mathematics and its effects on 

performance.  
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4.3 Students Perception Mean Scores Distribution 

To interpret the average scores of students’ perception towards Mathematics of the 

participants, the Students Perception Mean Scores Interpretation Level (SPMSIL) was 

adopted and used to interpret the results of the descriptive statistics data on perception 

against performance (Kunwar, 2021). It shows the interpretation level of the mean 

scores of the girls' perception towards Mathematics adopted from Andamon & Tan 

(2018) and Kunwar (2021). 

Table 4.3: Students Perception Mean Scores Interpretation Level 

Rating    Range Interpretation Qualitative Description 

1 1.00-1.49 Strongly Disagree Very Poor (VP) 

2 1.50-2.49 Disagree Poor (P) 

3 2.50-3.49 Neutral Uncertain(U) 

4 3.50-4.49 Agree Good G) 

5 4.50-5.00 Strongly Agree Very Good (VG) 

Source: adopted from Andamon & Tan (2018) and Kunwar, (2021). 

4.4 Descriptive statistical analyses of female students’ perception 

This section presents data analysis and reports on the results obtained by descriptive 

statistics approach used in the data analyses to answer the research question guiding 

the study. To substantiate the effects of perception describing girls’ opinion or 

feelings in the study of Mathematics; frequencies, percentages, mean and standard 

deviation were used. Thus to do this, the researcher adopted Students’ Perception 

Mean Scores Interpretation Level(SPMSIL) by Andamon & Tan (2018), and Kunwar 

et al (2021) to determine the effects of perception on performance among girls’ at the 

SHS level from Table 4.3.2. 
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The average value for each Likert item was calculated by summation of product of 

each coded value point by the number of respondents, divided by the total 

respondents. The mean of each construct was arrived at by summing up means of five 

Likert items and divided by five. These weighted means were contrasted with the 

SPMSIL adopted for the study. Table 4.3.3 presents the output of the girls’ 

(respondents) responses on perception towards the study of Mathematics analyzed 

through the assistance of SPSS. 

  

University of Education,Winneba http://ir.uew.edu.gh



59 
 

Table 4.4: Descriptive statistical output of female students’ perception 

Rating Scale: Strongly Agree (SA), Agree (A), Neutral (N), Disagree (D), Strongly 

Disagree (SD), Mean (M), Standard Deviation (σ). 

 Perception construct items SA A N D SD M σ Decision 

(%) (%) (%) (%) (%)    

           Perceived difficulty         

0 I do not think I can advance in 

Mathematics 

44 

(14.9) 

104 

(35.1) 

17 

(5.7) 

80 

(27) 

51 

(17.2) 

3.03 1.38 U  

02 Mathematics has been my worst 

subject 

77 

(26) 

90 

(30.4) 

11 

(3.7) 

89 

(30.1) 

29 

(9.8) 

3.33 1.39 U 

03 Everyone is capable of learning 

mathematics 

89 

(30.1) 

92 

(31.1) 

10 

(3.4) 

77 

(26) 

28 

(9.5) 

3.46 1.39 U 

04 Mathematics is difficult to 

understand 

46 

(15.5) 

113 

(38.2) 

10 

(3.4) 

84 

(28.4) 

43 

(14.5) 

3.12 1.36 U 

05 

 

I perform poorly in Mathematics in 

class and end of term examinations 

no matter how hard I try. 

77 

(26) 

94 

(31.8) 

9  

(3) 

93 

(31.4) 

23 

(7.8) 

3.37 1.36 U 

 Students’ Mathematics Anxiety          

06 I am always afraid during 

Mathematics lesson 

55 

(18.6) 

104 

(35.1) 

7 

(2.4) 

85 

(28.7) 

45 

(15.2) 

3.13 1.41 U 

07 Girls exhibit Mathematics 

nervousness than boys. 

63 

(21.3) 

109 

(36.8) 

15 

(5.1) 

71 

(24) 

38 

(12.8) 

3.30 1.38 U 

08 It is difficult to ask for explanation 

on concepts which have not been 

understood. 

62 

(20.9) 

110 

(37.2) 

11 

(3.7) 

76 

(25.7) 

37 

(12.5) 

3.28 1.38 U 

09 Thinking about upcoming 

mathematics test make me scared 

83 

(28) 

93 

(31.4) 

9  

(3) 

80 

(27) 

31 

(10.5) 

3.40 1.41 U 

10 I am afraid of mathematics related 

career choice Program 

88 

(29.7) 

91 

(30.7) 

7 

(2.4) 

80 

(27) 

30 

(10.1) 

3.43 1.41 U 

 Interest          

11 Mathematics learning is 

discouraging  

40 

(13.5) 

121 

(40.9) 

13 

(4.4) 

76 

(25.7) 

46 

(15.5) 

3.11 1.35 U 

12 I dislike mathematics because of 

my mathematics teacher 

57 

(19.3) 

103 

(34.8) 

12 

(4.1) 

73 

(24.7) 

51 

(17.2) 

3.14 1.43 U 

13 I practice a lot after Mathematics 

lessons. 

56 

(18.9) 

114 

(38.5) 

6  

(2) 

104 

(35.1) 

16 

(5.4) 

3.30 1.27 U 

14 I will like to pursue further studies 

in Mathematics. 

75 

(25.3) 

98 

(33.1) 

6  

(2) 

83 

(28) 

34 

(11.5) 

3.33 1.41 U 

15 Mathematics is my least favorite 

subject 

50 

(16.9) 

118 

(39.9) 

11 

(3.7) 

94 

(31.8) 

23 

(7.8) 

3.26 1.28 U 

 Peer influence         

16 I am discouraged by my peers in 

Mathematics. 

49 

(16.6) 

114 

(38.5) 

12 

(4.1) 

70 

(23.6) 

51 

(17.2) 

3.14 1.40 U 

17 I rely on friends for help with 

difficult problems. 

75 

(25.3) 

152 

(51.4) 

11 

(3.7) 

36 

(12.2) 

22 

(7.4) 

3.75 1.18 G 

18 I do not attend class regularly 

because of peer influence. 

47 

(15.9) 

93 

(31.4) 

14 

(4.5) 

44 

(14.9) 

98 

(33.1) 

2.82 1.55 U 

University of Education,Winneba http://ir.uew.edu.gh



60 
 

19 I get more understanding in 

Mathematics through my peers’ 

99 

(33.4) 

122 

(41.2) 

16 

(5.4) 

44 

(14.9) 

15 

(5.1) 

3.83 1.19 G 

20 I get more understanding during 

cooperate learning 

110 

(37.2) 

138 

(46.6) 

13 

(4.4) 

28 

(9.5) 

7 

(2.4) 

4.07 1.00 G 

 Misconceptions          

21 Mathematics is only for the clever. 66 

(22.3) 

86 

(29.1) 

16 

(5.4) 

41 

(13.9) 

87 

(29.4) 

3.01 1.58 U 

22 As a girl, I cannot succeed in 

Mathematics careers’ 

71 

(24) 

72 

(24.3) 

20 

(6.8) 

42 

(14.2) 

91 

(30.7) 

2.97 1.61 U 

23 It is hard to believe female to be 

genius in Mathematics 

59 

(19.9) 

103 

(34.8) 

18 

(6.1) 

43 

(14.5) 

73 

(24.7) 

3.11 1.51 U 

24 Mathematics has no practical 

connection with every day’s life. 

74 

(25) 

77 

(26) 

9  

(3) 

59 

(19.9) 

77 

(26) 

3.04 1.58 U 

25 Males are naturally better than 

females in Mathematics 

89 

(30.1) 

85 

(28.7) 

17 

(5.7) 

41 

(13.9) 

64 

(21.6) 

3.32 1.54 U 

 Cultural beliefs         

26 

 

My Mathematics achievement 

depends largely on male 

counterpart assistance. 

40 

(13.5) 

102 

(34.5) 

12 

(4.1) 

109 

(36.8) 

33 

(11.1) 

3.02 1.31 U 

27 At home they always say 

Mathematics is for male and not 

female. 

28 

(9.5) 

87 

(29.4) 

7 

(2.4) 

103 

(34.8) 

71 

(24) 

2.66 1.37 U 

28 I am mostly undervalued in 

Mathematics at home 

37 

(12.5) 

93 

(31.4) 

25 

(8.4) 

96 

(32.4) 

45 

(15.2) 

2.94 1.32 U 

29 My house chores affect my 

Mathematics practice at home. 

39 

(13.2) 

91 

(30.7) 

16 

(5.4) 

101 

(34.1) 

49 

(16.6) 

2.9 1.35 U 

30 Preferences are given to boys in 

terms of schooling 

44 

(14.9) 

85 

(28.7) 

17 

(5.7) 

95 

(32.1) 

55 

(18.6) 

2.89 1.39 U 

 Value          

31 Mathematics is a worthwhile and 

necessary subject 

166 

(56.1) 

87 

(29.4) 

9  

(3) 

25 

(8.4) 

9    

(3) 

4.27 1.07 G 

32 Mathematics is practical in 

everyday life 

191 

(64.5) 

64 

(21.6) 

13 

(4.4) 

24 

(8.1) 

4 

(1.4) 

4.4 0.99 G 

33 Mathematics is irrelevant in my 

career choice 

57 

(19.3) 

138 

(46.6) 

21 

(7.1) 

43 

(14.5) 

37 

(12.5) 

3.46 1.30 U 

34 Mathematics is relevant in other 

fields of study 

127 

(42.9) 

124 

(41.9) 

9  

(3) 

25 

(8.4) 

11 

(3.7) 

4.12 1.06 G 

35 Studying Mathematics is waste of 

time 

40 

(13.5) 

129 

(43.6) 

22 

(7.4) 

21 

(7.1) 

84 

(28.4) 

3.07 1.48 U 

Source: Adopted, Arthur, Asiedu-Addo & Assuah (2017); Kunwar et al (2021). 

Table 4.4 above presents data analysis and reports on the results obtained by 

descriptive approach used in the data analysis. The table represents the output of the 

descriptive statistical results from the measures of students’ perception, which was 
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computed through the assistance of Statistical Package of the Social Sciences (SPSS). 

The paragraphs below present the results: 

The study found out whether girls’ could advance in Mathematics at the highest level. 

The study established 50% of the total respondents agreed cumulatively that, they 

could not advance in Mathematics. However, 44.2% of the total participants 

cumulatively disagreed they can advance in Mathematics from SHS level whilst 5.7% 

remained neutral. This led to girls’ average rating of 3.03 and a standard deviation of 

1.33. 

The study also investigated whether Mathematics has been respondents’ worst 

subject. The output of the study concluded that 56.4% of the participants cumulatively 

agreed with the statement, “Mathematics has been my worst subject”, and 39.9% of 

the total respondents cumulatively disagreed. 3.7% of the respondents stayed neutral 

with an average rating of 3.33 and a standard deviation of 1.39. 

The study sought to find out from respondents whether everyone is capable of 

learning Mathematics. The result established 61.2% of the total respondents agreeing 

cumulatively that, everyone is capable of learning Mathematics with 35.5% of the 

respondents’ cumulatively disagreed. However, 3.4% of the respondents could not 

decide for or against and led to average rating of 3.46 and standard deviation of 1.39. 

The study investigated on the perception held by girls’ on whether Mathematics is 

difficult to understand. 53.7% of the respondents’ cumulatively agreed to the assertion 

that Mathematics is difficult to understand with 42.9% cumulatively dissenting. The 

study also established that 3.4% of the respondents remained neutral and led to an 

average rating of 3.12 and a standard deviation of 1.36. 
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The study examined whether respondents perform poorly in Mathematics in class and 

end of semester examinations no matter how hard they try. The study cumulatively 

found 57.8% of the total participants agreeing with the statement that, “I perform 

poorly in Mathematics in class and end of term examinations no matter how hard I 

try”, conversely 39.2% of the total participants were cumulatively found to disagree 

with the statement. 3.0% of the respondents remained neutral and gave an average 

rating 3.37 and standard deviation of 1.36. 

The study found out whether respondents are afraid during Mathematics lesson. The 

study found that 53.7% of the total participants cumulatively agreeing with the 

statement that, “I am always afraid during Mathematics lesson” with 43.9% of the 

participants found cumulatively to disagree with the statement. 2.4% of respondents’ 

remained neutral. The study found an average response of the girls’ to be 3.13 with 

standard deviation of 1.41. 

The study also examined the perception that girls’ exhibit nervousness than boys 

during Mathematics class. ‘The study revealed 58.1% of the participants cumulatively 

agreed with the statement that, “Girls exhibit Mathematics nervousness than boys.”, 

but 36.8% of the total respondents cumulatively disagreed. The total respondents who 

stayed neutral stood at 5.1%. However, the study found the average response of the 

participants to be 3.30 with standard deviation of 1.38 perception. 

The study investigated as whether the girls’ finds it difficult to ask for explanation on 

concepts which have not been understood. The study found 58.1% of the total 

participants to cumulatively agree with the statement that, “It is difficult to ask for 

explanation on concepts which have not been understood”, conversely 38.2% of the 

total participants were found to disagree with the statement. 3.7% of the respondents 
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remained neutral and led to an average rating 3.28 and standard deviation of 1.38 

perception inventory. 

The study also investigated the perception about the respondents’ feelings about 

upcoming test and its effects on them. The investigation established 59.4% of the 

respondents (girls) were found to agree cumulatively with the fact that, “Thinking 

about upcoming Mathematics test make them scared” while 37.5% of the respondents 

were found to disagree with aforementioned statement cumulatively. The study also 

found 3.0% of the total participants were without decision as to whether upcoming 

test make them scared and gave an average rating of 3.40 and a standard deviation of 

1.41 of perception inventory. 

The perception that, students are afraid of Mathematics related career program was 

also investigated with reference to the impact it has on their performance in 

Mathematics. The study found that 60.4% of the total participants were found to agree 

with the statement that, “I am afraid of Mathematics related career choice program” of 

students’ perception, conversely, 37.1% of the total participants were found to 

disagree with the fact that, they are not afraid of any Mathematics related career 

choice. However, 2.4% of the respondents remained neutral and led to an average 

rating of 3.43 and standard deviation of 1.41. 

The study investigated the students’ perception that Mathematics is discouraging and 

how this perception affects students’ performance in Mathematics. The study found 

54.4% of the total participants agreed to the statement that learning Mathematics is 

discouraging while 41.2% of the total participants disagreed with the statement. 4.4% 

of the respondents’ remained neutral and led to an average rating 3.11 and 1.35 

standard deviation of perception. 
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The perception that students dislike Mathematics because of their Mathematics 

teacher was also examined. The study established that, 54.1% of the respondents’ 

were found to agree cumulatively with the statement that, “I dislike Mathematics 

because of my Mathematics teacher” with 41.9% of the respondents’ cumulatively 

disagreed to the statement aforementioned. The study also found 4.1% of the total 

respondents were without decision as to whether female students’ dislike Mathematics 

because of their Mathematics teacher, and led to an average rating of 3.14 and 

standard deviation of 1.43 perception inventory. 

The study also found out whether students’ practice after Mathematics lessons. The 

study established that, 57.4% of the total respondents agreed cumulatively that, they 

practice after Mathematics lessons. However, 40.5% of the total participants 

cumulatively disagreed to the fact that they do not practice after Mathematics lessons 

whilst 2.0% remained neutral. The study also gave respondents’ average rating of 

3.30 and a standard deviation of 1.41 of perception inventory. 

The study investigated whether respondents’ have any intention of further studies in 

any Mathematics related program. The investigation established 58.4% of the female 

students’ cumulatively agreed with the statement that, “I will like to pursue further 

studies in Mathematics”, while 39.5% of the respondents were found cumulatively to 

disagree with aforementioned statement. The study also found 2.0% of the total 

participants were without decision as to whether they have any intentions to pursue 

further studies in Mathematics, and an average rating of 3.3 and a standard deviation 

of 1.41 of perception inventory. 

The perception that Mathematics was the least favorite subject of female students’ 

was also examined. The study established that, 56.8% of female students’ 

cumulatively found to agree with the statement that, “Mathematics is my least favorite 
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subject” whilst 39.6% were cumulatively found to disagree with the statement 

aforementioned. The study also found 3.7% of the female students’ remained neutral 

to the statement and led to an average rating 3.26 and standard deviation 1.28 

perception inventories. 

The study further investigated the perception that students’ are discouraged by their 

peers in the study of Mathematics. The investigation established that, 55.1% of the 

female students’ cumulatively found to agree that peers discouraged them in 

Mathematics whilst 40.8% of the female students’ cumulatively disagreed with the 

statement that, “I am discouraged by my peers in Mathematics” and led to an average 

and standard deviation of 3.14 and 1.40 respectively. However, 4.1% of the 

respondents remained neutral. 

The study also investigated whether respondents rely on peers for help when faced 

with difficult problems. The study established that, 76.9% of female students’ agreed 

cumulatively that, they rely on peers for help when faced with difficult problems, but 

19.6% of the girls’ cumulatively disagreed that they do not rely on peers for help 

when faced with challenging problems. However, 3.7% of the total participants 

remained neutral. The study also found the respondents average rating of 3.75 and a 

standard deviation of 1.19. 

The study also examined truancy as a result of peer influence and its effects on 

Mathematics performance of female students’. The study established that, 43.9% of 

the total respondents agreed cumulatively that, they do not attend class regularly 

because of peer influence while 51.3% of the respondents cumulatively were found to 

disagree with the statement that, “I do not attend class regularly because of peer 

influence”, and led to an average and standard deviation of 2.72 and 1.52 respectively 
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of perception. However, 4.7% of the respondents’ remained neutral to the statement 

aforementioned. 

The study investigated whether students’ comprehend concepts through their peers’ 

assistance. The study revealed that 74.6% of the girls’ cumulatively agreed with the 

statement that, “I get more understanding in Mathematics through my peers”, but 

20.0% of the female students’ cumulatively disagreed. The total respondents who 

stayed neutral stood at 5.4%. However, the study found the average response of the 

girls’ to be 3.83 with standard deviation of 1.19 perception inventory. 

The study further investigated on the effectiveness of cooperate learning in 

Mathematics. The study established that, 83.8% of the girls’ agreed cumulatively to 

the statement that, “I get more understanding during cooperate learning” while 11.9% 

of the girls’ cumulatively were found to disagree with the statement aforementioned 

with 4.4% of the respondents’ remained neutral to the statement. However an average 

and standard deviation of 4.07 and 1.003 respectively of perception inventory was 

obtained. 

The study further investigated the perception that only clever students’ can perform 

well in Mathematics and found that 50.4% of the female students’ cumulatively 

agreed to the assertion that, “Mathematics is only for clever” while 43.2% of the total 

females were found to disagree. The study however found 5.4% of the girls’ to neither 

agree nor disagree to the statement with mean and standard deviation of 3.01 and 1.58 

perception respectively. 

The study also investigated the students’ perception that girls’ cannot succeed in 

Mathematics careers and how it affects students’ performance in Mathematics. The 

study found 48.3% of the female students’ cumulatively agreed to the view that, girls’ 
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cannot succeed in Mathematics careers; however, this was disagreed by 44.9% of the 

girls’ in the study of Mathematics. The study also found 6.8% of the total girls’ 

remained neutral. The study found 2.97 and 1.61 average and standard deviation 

respectively perception inventory of female students’. 

The study also examined the perception that, “It is hard to believe female to be genius 

in Mathematics” and how it affects performance in the study of Mathematics. The 

study established 54.7% of the girls’ agreed cumulatively with the statement that, “It 

is hard to believe female to be genius in Mathematics”, but 39.2% of the girls’ 

cumulatively disagreed with the statement aforementioned. However, 6.1% of the 

total girls’ remained neutral to the perception inventory mentioned. The study also 

found the respondents average rating of 3.11 and a standard deviation of 1.51. 

The study examined the perception that, “Mathematics has no practical connection 

with everyday life” and how it affects students’ performance in the study of 

Mathematics. The study found that 51.0% of the girls’ agreed with the views that, 

“Mathematics has no practical connection with everyday life”, however, this was 

disagreed by 45.9% of the girls’ that, Mathematics has practical connection with 

every day’s life. The study also found 3.0% of the girls’ remained neutral to whether 

Mathematics has no practical connection with everyday life. The study found the 

statement, “Mathematics has no practical connection with every day’s life” as variable 

of mean 3.04 and standard deviation of 1.58 perception. 

The study further investigated the perception that males are naturally better than 

females in Mathematics and found that 58.8% of the girls’ agreed cumulatively that, 

males are naturally better than females in the learning of Mathematics, while 35.5% 

of the girls’ were found to disagree with the statement mentioned above. The study 

University of Education,Winneba http://ir.uew.edu.gh



68 
 

however found 5.7% of the girls’ neither agree nor disagree to the statement and gave 

mean and standard deviation of 3.32 and 1.55 perception respectively. 

The study also investigated perceived cultural belief that females achievements in 

Mathematics largely depends on male counterparts’ assistance. The study established 

48% of the girls’ agreed cumulatively that, “My Mathematics achievement depends 

largely on male counterpart assistance”, but 47.9% of the girls’ cumulatively 

disagreed with the statement aforementioned. However, 4.1% of the girls’ remained 

neutral to the perception inventory mentioned. The study also found the girls’ average 

rating of 3.02 and a standard deviation of 1.37 perception inventory. 

The study examined the perception about Mathematics at home where the male child 

is encouraged at the expense of the female child. The study established 38.9% of the 

girls’ agreed cumulatively with the statement that, “At home they always say 

Mathematics is for male and not female”, but 58.8% of the respondents’ cumulatively 

disagreed with the statement aforementioned. However, 2.4% of the girls’ remained 

neutral to the perception inventory mentioned. The study also found the girls’ average 

rating of 2.66 and a standard deviation of 1.37 of perception. 

The study also investigated the perception of females being undervalued at home in 

Mathematics efficacies and it bearing on performance. The study established that, 

43.9% of the female students’ cumulatively agreed to the statement “I am mostly 

undervalued in Mathematics at home” while 47.6% of the girls’ cumulatively were 

found to disagree with the statement aforementioned. However, 8.4% of the total 

respondents stayed neutral to the perception inventory mentioned. The study also 

found the girls’ average rating of 2.94 and a standard deviation of 1.32 of perception. 
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The study investigated the perception of household’s chores effects on females 

practice after Mathematics lessons at home. The study established 43.9% of the girls’ 

were found to agree cumulatively to the statement that, “My house chores affect my 

Mathematics practice at home”. However, 50.7% of the girls’ cumulatively disagreed 

to the fact that household’s chores do not affect their revision at home whilst 5.4% 

remained neutral. The study also found the respondents average rating of 2.90 and a 

standard deviation of 1.35 of perception. 

The study also examined the perception that preferences are given to boys in terms of 

schooling than girls’. The study found that 43.6% of the female students’ agreed with 

the statement that, “Preferences are given to boys in terms of schooling”. However, 

this was disagreed by 50.7% of the girls’ that, “Preferences are given to boys in terms 

of schooling”. The study also found 5.7% of the girls’ remained neutral as to whether 

preferences are given to boys than girls’ in terms of schooling. The study found the 

average rating of 2.89 and standard deviation of 1.39 of perception. 

Besides the above, the worth of Mathematics was also examined whether it worth 

being studied as a subject. The study established 85.5% of the girls’ to agree 

cumulatively with the statement that, “Mathematics is a worthwhile and necessary 

subject”, but 11.4% of the girls’ cumulatively disagreed with the statement 

aforementioned. However, 3.0% of the girls’ remained neutral to the perception 

inventory mentioned. The study also found the girls’ average rating of 4.27 and a 

standard deviation of 1.07 of perception. 

The study investigated the perception that Mathematics is practical in everyday life. 

The study found 86.1% of the girls’ to agree to the fact that, Mathematics is practical 

in everyday life while 9.5% of the girls’ were found to disagree with the assertion that 
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Mathematics is practical in everyday life. The study however found 4.4% of the girls’ 

neither agree nor disagree to the statement and led to mean and standard deviation of 

4.4 and 0.99 perception inventory respectively. 

Study also examined the perception as to whether or not Mathematics is irrelevant in 

their career choice. The study found 65.9% of the girls’ cumulatively agreed with the 

view that, Mathematics is irrelevant in their career choice; however, this was 

disagreed by 27.0% of the girls’ cumulatively that, Mathematics is relevant in their 

career choice. The study also found 7.1% of the girls’ remained neutral as to whether 

Mathematics is irrelevant in their career choice or not. The study found the statement, 

“Mathematics is irrelevant in my career choice” average rating 3.46 and standard 

deviation of 1.30 perception inventory. 

The study investigated the perception whether Mathematics is relevant in other fields 

of studies. The study found 84.8% of the girls’ cumulatively agreed with the 

statement that, “Mathematics is relevant in other fields of study”; however, this was 

cumulatively disagreed by 12.1% of the girls’ that, Mathematics is irrelevant in other 

fields of study. The study also found 3.0% of the girls’ remained neutral to the claim 

that Mathematics is relevant in other fields of study. The study also established an 

average rating of 4.12 and standard deviation of 1.06 of perception. 

The study also investigated the perception that studying Mathematics is waste of time. 

The study found 57.1% of the girls’ cumulatively agreed to the statement that, 

“Studying Mathematics is waste of time”, while 35.5% of the respondents’ 

cumulatively were found to disagree to the statement that, “Studying Mathematics is 

waste of time”. The study however found 7.4% of the girls’ remained neutral to the 
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statement, and with mean and standard deviation of 3.07 and 1.48 perception 

respectively. 

4.5 Perception Mean Scores of Constructs 

In order to make decision of the descriptive statistics output, seven (7) 

perception constructs were formed from the 35 Likert scale questionnaire. 

Each construct was formed out of five (5) Likert items ranging from 

Strongly Agree(5), Agree(4), Neutral(3), Disagree(2) and Strongly 

Disagree(1). The constructs consisted of perceived difficulty, perceived 

anxiety, perceived interest, perceived peer influence, perceived 

misconceptions, perceived cultural beliefs and perceived value 

(usefulness). The frequencies of the data were interpreted based on simple 

percentages and mean was interpreted based on the interpretation criteria provided by 

Andamon & Tan (2018) and Kunwar, (2021). The table below presents the results: 

 M σ Decision 

Difficulty  3.47 0.83 U 

Anxiety  3.21 1.10 U 

Interest  3.47 0.90 U 

Peer Influence 3.53 0.62 G 

Misconceptions  3.03 0.94 U 

Cultural Beliefs 2.55 1.02 U 

Value 3.65 0.78 G 

Overall Perception 3.36 0.86 U 

Source: fieldwork  
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As presented in Table 4.5, the mean scores of the female students' perception on each 

statement as well as the seven (7) perception constructs of the girls’ towards 

mathematics have been compared to the mean score interpretation in Table 4.5. The 

mean scores of the girls’ on seven (7) aspects of perception such as perceived 

difficulty (3.47), perceived anxiety (3.21), perceived interest (3.47), perceived peer 

influence (3.53), perceived misconceptions (3.03), perceived cultural beliefs (2.55) 

and perceived value (3.65), shows that all aspects of the female students' perception 

except perceived peer influence and value lie within uncertain level of students 

perception (2.50-3.49). This implies majority of the female students’ opinion suggest 

no decision. 

However, the mean scores of perceived peer influence (3.53) and perceived value 

(3.65) lies on the good level of students’ perception (3.50-4.49). This also suggest 

that, the response of the female students’ towards the study of mathematics on 

perceived peer influence and perceived value were found high or positive perception 

towards mathematics. 

Furthermore, the overall perception average of female students’ lies within the range 

(2.50-3.49) which implies uncertain. Therefore, the descriptive data analysis appear to 

suggest that majority of the girls’ neither agree nor disagree that perception influence 

performance in the study of Mathematics. This signifies that no decision was made 

regarding the descriptive output of girls’ perception or opinion. And this calls for 

inferential statistics to form opinion about the study. 

4.6 Descriptive Data on Female Students’ Mathematics Performance 

The descriptive statistical results from the measures of students performance from end 

of semester examination scores shows mean and standard deviation of 29.92 and 

10.62 respectively. 
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Table 4.6: Descriptive Statistics of Test Scores on Performance 

Parameter  Test Scores 

N  296 

Mean  29.92 

Median  29.0 

Mode  28.0 

Standard Deviation 10.62 

Range  49 

Minimum  10 

Maximum  59 

Percentiles 25 22.0 

 50 29.0 

75 37.0 

Source: Field Work. 

From the Table 4.6, the 25th, 50th and 75th percentiles of female students’ performance 

were 22.0%, 29.0% and 37.0% respectively. The 25th percentile, also known as 1st 

quartile indicates that 25% of the respondents scored approximately below 22.0% 

marks, whiles 50th and 75th percentiles also known as the 2nd and 3rd quartiles indicate 

that 50% and 75% of the respondents performed approximately less than 29.0% and 

37.0% marks respectively. The average score of students’ shows low performance 

scores towards Mathematics. 

4.7.0 Empirical Analysis of Data 

4.7.1 Ordinal Logistic Regression (OLR) Analysis 

To generalize the results from the sample chosen from the population given p-value 

below 0.05, an ordinal logistic regression modeling technique was used to identify the 

extent to which perception influence performance of female students’ at Hohoe E. P. 

SHS. In the context of ordinal logistic regression, ordinal means order of the 

categories. The ordinal logistic regression is, therefore, a regression technique used 
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when the dependent variable is measured at the ordinal level, given one or more 

explanatory variables, which could be ordinal, continuous or categorical (Sesay et al 

2021). It was used to assess the impact of (ascertain the level) of perception on 

performance of female students’ in the study of Mathematics. Thus, logistic 

regression can be used to estimate the probability of the occurrence of attributes or 

characteristics in a given phenomenon. Under Ordinal Logistic Regression Analysis 

modeling technique, we can deal with Model Fitting Information, Pseudo R-Square, 

Parameter Estimates and Test of parallel lines. 

 

4.7.2 Assumptions of Ordinal Logistic Regression 

The following are the main assumptions that the ordinal logistic regression makes 

about the underlying data: 

• The dependent variable is ordinal. 

• One or more of the explanatory variables are continuous, categorical or 

ordinal. 

• No multi-collinearity. 

• The odds are proportional (parallel lines assumption): This means that each 

independent variable has an identical effect at each cumulative split of the 

ordinal dependent variable. The parallel line assumption implies that, there is 

one regression equation for each category except the last category (Sesay et al 

2021). 

4.7.3 Predictive value of the model 

Table 4.4.3 shows the Model fitting information. The logistic regression analysis was 

performed to examine the influence of perceived difficulty, perceived anxiety, 

perceived interest, perceived peer influence, perceived misconceptions, perceived 

cultural beliefs and perceived usefulness (Value) on the dependent variable 
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“Performance” to predict the effects of perception on performance in the study of 

Mathematics. The table below shows the result of the model-fitting information. 

Table 4.7.3: Model-fitting information 

Model -2 Log Likelihood Chi-Square df Sig. 

Intercept only 485.358    

Final  444.379 40.979 8 0.000 

                      Source: Field Work 

Chi-Square–This is the Likelihood Ratio (LR) Chi-Square test. It tests whether at least 

one of the predictors’ regression coefficients is not equal to zero in the model. This 

indicates the degrees of freedom of the Chi-Square distribution used to test the LR 

Chi-Square statistic and is defined by the number of predictors in the model (Bruin, 

2006). The significant Chi-Square [X2(8)=40.979, p(0.000)<0.05, n=296] model-

fitting information means that there is association between perception and 

performance based on the statistical significance of the final model with p-value less 

than 0.05. The significant level of the output improves ability to predict the outcome. 

4.7.4 Pseudo R-Square Statistic 

The Pseudo R-square presented in Table 4.7.5 indicates the proportion of the variance 

explained by the independent variables on the dependent variables in the ordinal 

logistic regression model. The more variance can be explained, the better the 

regression model. 

Table 4.7.4:   Pseudo R-Square 

Cox and Snell 0.731 

Nagelkerke 0.812 

McFadden 0.377 

     Source: Field Work 

The pseudo R2 value (Nagelkerke =0.812, 81.2%) indicates that there is relatively 

large proportion of the variance that can be explained jointly by the independent and 

the dependent variables. 
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4.7.5 Test of parallel lines 

Ordinal Logistic Regression model assumes that the relationship between the 

independent variables are the same “across all possible comparisons” (Osborne, 2017) 

involving the dependent variable-an assumption referred to as Proportional Odds. 

When the result of the parallel lines (ie, assumption of Proportional Odds) indicates 

non-significance, then we interpret it to mean that the assumption is satisfied. 

Statistical significance is taken as an indicator that the assumption is not satisfied. 

Table 4.7.5:  Test of parallel lines 

Model -2 Log Likelihood Chi-Square df Sig. 

Null Hypothesis 444.379    

General  431.968 12.411 8 0.134 

             Source: Field Work 

In the results from the analysis (Table 4.7.6), we interpret the results to mean that the 

assumption is satisfied[X2(8) = 12.411, p(0.134)>0.05] (Ombui et al 2011). 

4.7.6 Correlation estimates between predictors and performance 

In the Parameter Estimates (Table 4.4.7), we see the coefficients, their standard errors, 

the Wald test, degrees of freedom(df) and associated p-values (Sig.), the 95% 

confidence interval of the coefficients and odds ratios. The p-values less than alpha 

levels are statistically significant; otherwise they are not. 

For each Estimate (parameter) estimated in the model, one df is required, and the df 

defines the Chi-Square distribution to test whether the individual regression 

coefficient is zero given the other variables are in the model.  
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Table 4.7.6: Parameter Estimates. 

Parameter Estimates 

 Construct Estimates 

  

Std Error Wald df Sig. Odds 

Ratio 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

Difficulty 0.414 0.152 7.396 1 0.007 1.5129 0.116 0.712 

Anxiety 0.247 0.115 4.645 1 0.031 1.2802 0.022 0.472 

Interest -0.255 0.105 5.919 1 0.015 0.7749 0.049 0.460 

Peer influence  0.524 0.204 6.555 1 0.010 1.689 0.123 0.924 

Misconceptions 0.168 0.132 1.627 1 0.202 1.183 -0.090 0.427 

Cultural Beliefs -0.265 0.127 4.355 1 0.037 0.767 0.016 0.514 

Value -0.068 0.155 0.193 1 0.661 0.934 -0.372 0.236 

Source: Field Work 

From Table 4.7.6 except perceived misconceptions and value (usefulness of 

Mathematics), the p-values for the remaining independent variables were each less 

than 0.05(ie p<0.05). The parameter estimates under consideration were statistically 

significant if the confidence interval (CI) does not include or cross zero (0). From the 

table above, apart from misconceptions and value, the CI for the remaining 

independent variables did not include or crossed 0. This shows that five (5) of the 

independent variables were statistically significant at the 5% level of significance 

chosen. Significant indicates that there is difference between perception and 

performance, otherwise not. 

From Table 4.7.6, perceived difficulty was a positive statistically significant predictor 

of perception on Mathematics performance. The regression coefficient or parameter 

estimates of perceived difficulty was 0.414 with odds ratio 1.5129 (OR=1.5129, 

p=0.007, 95% CI, 0.116 to 0.712). This means that, for every one-unit increase in 

girls’ perceived difficulty, there was a predicted increase of 0.414 in the log odds of 

falling at a higher level in Mathematics performance. This indicates that as scores 

increase on perceived difficulty, there is an increased probability of falling at a higher 

level in Mathematics performance among girls’. 
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From Table 4.7.6, students’ perceived anxiety was a positive statistically significant 

predictor of perception with coefficient, 0.247 with odds ratio 1.2802 (OR=1.2802, 

p=0.031, 95% CI, 0.022 to 0.472). This implies that, for a unit increase in female 

students’ perceived anxiety, we expect a 0.247 increase in the ordered log odds of 

being in a higher level of academic performance given that, all of the other variables 

in the model are held constant among girls’. 

From table 4.7.6, female students’ perceived interest was a statistically negative 

significant predictor of perception on Mathematics performance. The regression 

coefficient or parameter estimate of perceived interest was -0.255 with odds ratio 

0.7749 (OR=0.7749, p=0.015, 95% CI, 0.049 to 0.460). This indicates that, for every 

one-unit increase on perceived interest, there is a predicted decrease of 0.255 in the 

ordered log odds of female students’ falling at a higher level in Mathematics 

performance. This indicates that as scores of perception increase on Mathematics 

interest, there is a decreased probability of falling at a higher level in Mathematics 

performance scores among girls’. 

From Table 4.7.6, perceived peer influence on Mathematics was a positive 

statistically significant predictor of perception on Mathematics performance with 

coefficient value of 0.524 and odds ratio of 1.6888 (OR=1.6888, p=0.010, 95% CI, 

0.123 to 0.924). This means that, for every one-unit increase on perceived peer 

influence, there is a predicted increase of 0.524 in the log odds of falling at a higher 

level of Mathematics performance scores. Generally, this indicates that as scores 

increase on perceived peer influence, there is an increased probability of falling at a 

higher level in Mathematics performance scores among girls’. 

From Table 4.7.6, students’ perceived misconception in Mathematics was a positive 

non-significant predictor of perception on Mathematics performance. The regression 
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coefficient or parameter estimates of perceived misconceptions on Mathematics was 

0.168 with odds ratio 1.1829 (OR=1.1829, p=0.010, 95% CI, -0.090 to 0.427). This 

means that, for every one-unit increase on misconceptions, there is a predicted 

increase of 0.168 in the ordered log odds of falling at a higher level in Mathematics 

performance scores. Generally, this indicates that as scores increase on perceived 

misconceptions, there is an increased probability of falling at a higher level on 

performance. 

In the case of perceived cultural beliefs as perception construct, recorded a negative 

coefficient value of -0.265, with a statistical significant odds ratio 0.7672 

(OR=0.7672, p=0.037, 95% CI, 0.016 to 0.514). This implies that for a unit increase 

in the level of cultural beliefs, we expect a 0.265 decrease in the ordered log odds of 

being in a higher level of academic performance given that all the other variables in 

the model are held constant. This indicates that as scores increase on perceived 

cultural beliefs, there is a decreased probability of falling at a higher level in 

Mathematics performance among girls’. 

For value (usefulness of the subject) in Mathematics reported negative non-significant 

predictor of perception on Mathematics performance with coefficient 0.068, and odds 

ratio 0.9343(OR=0.9343, p=0.661, 95% CI, -0.372 to 0.236). This means that, for 

every one-unit increase on value, there is a predicted decrease of 0.068 in the log odds 

of falling at a higher level of the dependent variable. This indicates that as scores 

increase on value, there is a decreased probability of falling at a higher level on 

usefulness of Mathematics among girls’. 
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4.7.7 Overall Perception on performance 

The overall perception of female students’ perception on performance was also 

measured. The table below shows the overall influence of perception on Mathematics 

performance among girls’. 

Table 4.7.7: Overall Perception on Performance 

Overall Perception 

 Estimates 

  

Std Error Wald df Sig. Odds 

Ratio 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

Overall Perception -0.420 0.143 8.596 1 0.003 0.6570 0.139 0.701 

Source: Field Work. 

Overall perception of female students on Mathematics performance was also 

measured with negative statistically significant predictor of perception with 

coefficient value of -0.420 and odds ratio 0.6570 (OR=0.6570, p=0.003, CI, 0.139 to 

0.701). This means that, for every one-unit increase in perception as an independent 

variable, there is a predicted decrease of 0.420 in the ordered log odds of falling at a 

higher level of Mathematics performance scores. This indicates that as scores increase 

on perception, there is a decreased probability of falling at a higher level in 

Mathematics performance. 

4.7.8 Test for Multicollinearity 

Multicollinearity can be detected using variance inflation factor (VIF). In testing for 

multicollinearity using the variance inflation factor (VIF), a VIF value greater than 

10, implies there is multi-collinearity. In the result presented in Table 4.7.9, none of 

the VIF values is greater than 10. Hence multi-collinearity is not a problem here. 

Therefore, the assumption of no multicollinearity is satisfied. 
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4.7.8 Variance Inflation Factor (VIF) Test Output to Check for Multi-

Collinearity 

Difficulty  Anxiety  Interest  Peer 

Infl. 

Misconceptions Cult. 

Belief 

Value  

1.089 1.073 1.010 1.074 1.052 1.117 1.026 

Source: Field Work 

4.8 Effect Size 

Effect size is a quantitative measure of the magnitude of a phenomenon. Effect sizes 

provide information about the magnitude, or the substantive significance, of results. 

Effect sizes provide information about the size of the differences and the strengths of 

the relationships (Zientek et al, 2012). Kelly & Preacher (2012) defined effect size as 

a quantitative reflection of the magnitude of some phenomenon that is used for the 

purpose of addressing a question of interest. 

4.8.1: Wilcoxon Signed Rank Test output 

 N Mean SD z-scores p-value Effect size 

Perception Scores 296 20.380 3.243 13.804 0.000 0.5673 

Achievement 

scores 

296 29.919 10.642 

Source: Field work. 

Wilcoxon Signed Rank Test is a non-parametric alternative to Paired Samples T-Test. 

In order to ascertain or evaluate the effect (extent) of perception on performance in 

the study of Mathematics among girls’ at the SHS level, the Wilcoxon Signed Rank 

Test revealed a statistically significant influence of perception on performance, 

z=13.804, p=0.000<0.05 and with large effect size r=0.5673, indicating a large effect 

size using Cohen (1988) criteria of 0.1(small effect), 0.3(medium effect) and 0.5 and 

above (large effect). 
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4.9 Interview Data 

Female students' perception towards Mathematics and its effects on performance was 

gathered through a semi-structured interview protocol from the selected respondents. 

As said above, eight of the females’ were interviewed in detail about their 

Mathematics identity (perception) and how their experiences in Mathematics affect 

their learning outcomes. The interview was conducted for about 10-15 minutes with 

each respondent and a recording of each interview was made. The interview protocol 

was tested on one female student to ensure that it contained relevant issues to seek the 

expected information from the students’. The eight girls’ were given the codes: A, B, 

C, D, E, F, G and H respectively. Creswell (2012) argues that participant 

confidentiality is of greatest significance. He went further to add that, "The lives and 

experiences of participants should be told, but the individuals from which the research 

was gleaned must be concealed"(Kamal, 2021). 

The researcher audiotaped the process of the interview and also took a brief note of 

the responses to serve as a backup. The researcher probed the students’ for more 

clarification to get the desired information and assured them of confidentiality of their 

contributions. The qualitative data of participants were transcribed and analyzed to 

help the researcher explained the quantitative data results. 

The female students’ were asked questions on perception and experiences in 

Mathematics and its effects on academic performance. When asked to talk about their 

Mathematics identity (perception) and experiences in the study of Mathematics up to 

SHS level, the female student A, who happened to be in third year said: 

For me Mathematics is about calculations, and technical in nature. 

I have not gotten grade A in Mathematics before and it is because I 

have no respect for Mathematics. I think, I could not get the right 

foundation from primary school and that is the bases for my 

perception of the subject. I have always believed that Mathematics 

is difficult and this perception sometimes make me scared during 
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Mathematics lessons….worse of all is the tendencies of some 

Mathematics teachers selecting few of the students’ they perceived 

to be brilliant in the class and forgetting about those of us they 

perceived to be weak in class. If Mathematics teachers’ can 

concentrate a little on the weak ones, the better for all of us…we 

are also part of the class….. 

It appears from the above that respondent A attributes her plight not only on the 

nature of the subject, but also got scared about Mathematics. She also believed that. 

Mathematics educators have not lived up to expectation on their job by selecting few 

of the learners they perceived to “clever” in class and forget about the supposedly 

“weak ones” in class. 

Female student C, who also was a third year student about to write WASSCE also 

remarks: 

Mathematics is a calculation subject. For me my primary school 

Mathematics was ok, but in JHS, I perceived Mathematics to be 

difficult because of my Mathematics teacher and could not excel at 

all in Mathematics….it is even worse at the SHS level where 

Mathematics teachers’ select those they perceived to be clever in 

class and forget about those of us they perceived to be weak in 

Mathematics….let me admit that, I depend on peers often times in 

Mathematics…. 
 

It seems from above that, female student C shares the same sentiment with respondent 

A-Selective teaching in class during Mathematics lessons and its implication…. She 

also admitted depending a lot on peers for help in the study of Mathematics. 

Interviewee D was a second year female student, and said this about her situation: 

I will say that Mathematics is about calculating and solving 

problems involving numbers. I can say that Mathematics is 

difficult as I am moving up in my academic pursuit…. I should 

admit that, it was a book I read that encouraged me to study 

Mathematics. But my performance has not been the best 

probably because of the perception I have that conclusion of 

any Mathematics problem is an answer which make me scared 

because of the possibility of not getting the right answer. It is 

much worse during end of semester examinations… 
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Female student D seems to appreciate the usefulness of Mathematics but still 

perceived Mathematics to be difficult and thereby affecting her performance 

negatively. She also admitted some form of anxiety during examinations. 

Interviewee E was a second year female student and said this about her situation: 

I will say that Mathematics is about calculations and 

reasoning. I try my possible best in Mathematics but still 

cannot make it in Mathematics…. Mathematics is difficult and 

should not be treated as subject. Teachers I have met are 

always effective but it is the subject that is difficult… 

 

Its appear female student E acknowledges that Mathematics is not only about 

calculations but also involves reasoning as well. It looks as if she attributed her plight 

of not performing to the nature of the subject (Mathematics) itself. 

When interviewee F was asked about her Mathematics identity (view) and 

experiences about Mathematics, she had these to share: 

I see Mathematics as calculation of numbers. Mathematics is 

difficult, Sir!... I am always nervous during Mathematics lessons. 

To me, Mathematics is not practical and should not be part of 

our subjects…I went to private school and my school have been 

changing Mathematics teachers most often. Perhaps, this has 

informed my perception of the subject…in fact, I dislike 

Mathematics… 

It appears, interviewee F attribute her nervousness and dislike of the subject to 

perhaps changing of Mathematics teachers most often in her school. Perhaps the use 

of unqualified Mathematics educators in majority of our private schools could also be 

looked into at pre-tertiary level. 

Interviewee H was a second year female student, and when asked about her 

Mathematics identity and whether boys perform better than girls’ in Mathematics, she 

had these to say about her situation: 
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Mathematics is a subject which involves calculation of numbers. 

For me, Mathematics is not difficult, but getting the 

understanding of concept is the problem. My performance has 

been average…boys are better than girls’ in Mathematics. I 

must admit! And this is because boys are not good at English 

Language…I wish that Mathematics teachers will always tailor 

their teaching towards the average in class… 

It seems female student H appreciates the fact that, Mathematics is not difficult but 

her inability to understand Mathematics concepts was her challenge. She seems to 

also affirm “selective teaching”. She went further to admit that boys are better than 

girls’ in the study of Mathematics. 

4.10 Discussion of Results 

Research Question 1: What are some of the possible factors that contribute to SHS 

girls’ perception towards the study of Mathematics? 

In order to gather the information regarding students' perception towards the study of 

Mathematics, an instrument 'Students’ Perception Towards Mathematics Inventory 

(SPTMI) was developed by the researcher involving a five point Likert scale. It was 

adopted from three already tested different questionnaires related to students' 

perception towards Mathematics. The SPTMI was formed by using the seven different 

categories of variables related to students’ perception towards the study of 

Mathematics. The inventory or constructs or variables comprised of perceived 

difficulty, perceived anxiety, perceived interest, perceived peer influence, perceived 

misconceptions, perceived cultural beliefs and perceived value (usefulness) in the 

study Mathematics. Four categories namely, perceived difficulty; perceived anxiety, 

perceived interest and perceived value in Mathematics were adopted from Kunwar 

(2021). On the other hand, perceived peer influence, perceived cultural beliefs and 

perceived misconceptions were adopted from Rubio (2018), and Arthur, Asiedu-Addo 
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& Assuah (2017) respectively. Each category or dimension contains 5 question items; 

given a total of thirty-five (35) items all relating to students' perception towards 

Mathematics were used in the data collection. The 5-point Likert-type had response 

score ranging from strongly agree (5), agree (4), neutral (3), disagree (2), and 

strongly disagree (1) for positive statement, and response scores for the negative 

statement were just in reverse order. 

4.10.1 Parameter Estimates 

Research Question 2: To what extent does perception of female students’ impact on 

their academic performance in the study of Mathematics? 

The parameter estimate under consideration is statistically significant if the 

confidence interval (CI) does not include or cross zero (0). From Table 4.7.6, the 

confidence interval (CI) for each of the independent variables did not include or 

crossed zero (0) except perceived misconceptions and value (usefulness of 

Mathematics). This is just a confirmation of the result presented in Table 4.7.6. 

4.10.2 Perceived difficulty in Mathematics 

Perceived difficulty in Mathematics was positive statistical significant predictor of 

female students’ performance in the study of Mathematics (OR=1.5129, 95% CI, 

0.116 to 0.712, p<0.05, n=296). The positive co-efficient (value of 0.414) shows that 

for every one-unit increase in perceived difficulty in Mathematics, there is a predicted 

increase of 0.414 in the log odds of being on a higher level of female students’ 

performance in the study of Mathematics. This indicates that for a unit change in 

proportional odds of female students in the study of mathematics, we see increasing 

levels of difficulty among girls’. This means that girls’ perceive mathematics to be 

difficult and such position undermines performance in the study of Mathematics. This 

is consistent with some of the interviewees who admitted that, “I have always 
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believed that Mathematics is difficult and this perception sometimes makes me scared 

during Mathematics lessons”. This may also be attributable to teacher factors which 

confirm items eight (8) and fifteen (15) of the descriptive statistics in Table 4.4 

According Wang, Du, & Liu, (2009) students’ with difficulties in learning 

mathematics struggle in the subject, complete their work at a slow pace, have 

difficulty representing mathematical concepts and perform lower than their peers 

(Jitendra et al., 2013). 

4.10.3 Perceived anxiety in Mathematics 

Perceived anxiety in Mathematics was positive significant predictor of female 

students’ performance in the study of Mathematics (OR=1.2802, 95% CI, 0.022 to 

0.472, p<0.05). The positive co-efficient (value of 0.247) indicate that for every one 

unit increase in perceived anxiety in Mathematics, there is a predicted increase of 

0.247 in the log odds of being at a higher level on female students’ performance in the 

study of Mathematics. This suggests increase levels of anxiety in the study of 

Mathematics among girls’. This confirms interviewee F who admitted that, “I am 

always nervous during Mathematics lessons”. This is consistent with Pletzer et al. 

(2015) who found evidence that high Mathematics anxiety levels reduce success in 

the study of Mathematics. The results is in line with Goetz et al., (2013) which assert 

that research has further shown that mathematics anxiety negatively predicts course 

enrollment, career choices, and lifelong learning in mathematics related fields, thus 

contributing to the underrepresentation of females in many domains of science, 

technology, engineering, and mathematics (Eccles, 2012; Halpern et al., 2007). 
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4.10.4 Perceived interest in Mathematics 

Perceived interest in Mathematics was negative significant predictor of female 

students performance in the study of Mathematics (OR=0.7749, 95% CI, 0.049 to 

0.460, p<0.05). The negative co-efficient (value of -0.255) shows that for every one 

unit increase in perceived interest in Mathematics, there is a predicted decrease of  

0.255 in the log odds of being on a higher level of female students’ performance in 

the study of Mathematics. This suggests female students’ low interest in the study of 

Mathematics. This is consistent with the study by Mireku (2021) who contend that 

such perception contributes significantly to a dwindling interest among female 

students’ in the study of Mathematics. Usher (2009) assert that, low interest impacts 

female attitudes because girls see mathematics as something in which they will 

experience little success and consequently disengage from further study of the subject 

(Amelink, 2012). 

4.10.5 Perceived Peer Influence in Mathematics 

Perceived peer influence in Mathematics was positive significant predictor of female 

students’ performance in the study of Mathematics (OR=1.6888, 95% CI, 0.123 to 

0.924, p<0.05). The positive co-efficient (value of 0.524) indicate that for every one 

unit increase in perceived peer influence in Mathematics, there is a predicted increase 

of 0.524 in the log odds of being at a higher level on female students’ performance in 

the study of Mathematics. This confirms items seventeen, nineteen and twenty of the 

descriptive statistic where 76.7%, 74.6% and 83.8% of the respondents respectively 

(from Table 4.3.3), agreed cumulatively that they depend largely on peers for more 

understanding in the study of Mathematics. This suggest that group and cooperate 

studies should be encouraged during teaching and learning of Mathematics. As 

Misanya (2013) identified, “It is a common belief that children will thrive if educated 
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amongst better schoolmates, and this belief guides many parents in their choice of 

school”. 

4.10.6 Perceived Misconceptions in Mathematics 

Perceived misconceptions in Mathematics was positive non-significant predictor of 

female students’ performance in the study of Mathematics (OR=1.1829, 95% CI, -

0.090 to 0.427, p>0.05). The positive co-efficient (value of 0.168) indicate that for 

every one-unit increase in perceived misconceptions in Mathematics, there is a 

predicted increase of 0.168 in the log odds of being at a higher level on female 

students’ performance in the study of Mathematics. But the result was statistically 

insignificant and therefore cannot be said to influence performance in the study of 

Mathematics among girls’.  

4.10.7 Perceived Cultural Beliefs in Mathematics 

Perceived cultural beliefs in Mathematics was negative significant predictor of female 

students’ performance in the study of Mathematics (OR=0.7672, 95% CI, 0.016 to 

0.514, p<0.05). The negative co-efficient (value of -0.265) shows that for every one 

unit increase in cultural beliefs in Mathematics, there is a predicted decrease of 0.265 

in the log odds of being on a higher level of female students’ performance in the study 

of Mathematics. This is consistent with Apusigah (2002) who observed in an 

interview conducted as part of her research with some families, and found extreme 

negative perception of fathers not to send their daughters to school because they 

believe that girls’ are not part of the family in the same way as boys; their daughters 

will not stay permanently in the family because they will get married and live in the 

husband’s parents’ house, so investing in their education is a waste of money in the 

Northern parts of Ghana (Rubio, 2018). 
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4.10.8 Perceived Value in Mathematics 

Perceived value in Mathematics was negative non-significant predictor of female 

students’ performance in the study of Mathematics (OR=0.9343, p=0.661>0.05, 95% 

CI, -0.372 to 0.236, n=296). The negative co-efficient (value of -0.068) indicate that 

for every one unit increase in perceived value in Mathematics, there is a predicted 

decrease of 0.068 in the log odds of being at a higher level on female students’ 

performance in the study of Mathematics. But the result was statistically insignificant 

and therefore cannot be said to influence performance in the study of Mathematics 

among girls’. 

4.10.9 Overall perception on performance 

The overall perception in Mathematics was negative significant predictor of female 

students’ performance in the study of Mathematics (OR=0.657, p=0.003<0.05, 95% 

CI, 0.139 to 0.701, n=296). The negative co-efficient (value of -0.420) indicate that 

for every one-unit increase in perception in Mathematics, there was a predicted 

decrease of 0.420 in the log odds of being at a higher level in female students’ 

performance in the study of Mathematics among girls’. From the output (Table 4.7.8), 

it is 42.0% likely that female students’ performance would decrease based on 

perception in the study of Mathematics among girls’. This may be myriad of factors 

as Tobias (1989) observed that girls’ may have less interest in mathematics because of 

the way teachers communicate with students, often interacting more with boys than 

with girls’ during mathematics lessons. The results also is consistent with Arthur, 

Asiedu-Addo and Assuah (2017) who noted that, negative perception resist learning 

and enquiries since learning and enquiries depended on perception and beliefs. 

Wasike et al (2013) also assert that, there is need to address negative perception 
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among girls’ because of the far reaching negative consequences that it can have on the 

performance in the study of Mathematics. 

4.11 Effect Size 

Finally, to measure the extent of effect of perception on performance among girls’ in 

the study of Mathematics, Wilcoxon Signed Rank Test model was adopted to 

calculate the effect size for further clarity and confirmation. The Wilcoxon Signed 

Rank Test revealed a statistically significant influence of perception on performance 

among girls’, [z=13.804, p (0.000)] and with large effect size r=-0.5673, indicating a 

large effect size using Cohen (1988) criteria of 0.1(small effect), 0.3(medium effect), 

and 0.5 and above (large effect). The study therefore concluded that students’ 

perception in the study of Mathematics significantly predicted students’ performance 

in the study of Mathematics and explains by 56.73% jointly of female students’ 

performance in the study of Mathematics (See Tables 4.5). The finding is consistent 

with the results from some studies (Wasike et al., 2018; Asiedu-Addo, Arthur & 

Assuah, 2017). For instance, Wasike et al (2018) concluded that girls’ perception 

significantly and positively related to performance in the study of Mathematics, and 

therefore there is the need to address negative perception among girls’ because of the 

far reaching negative consequences that it can have on the performance in the study of 

Mathematics. 

From the output presented in Table 4.8, the p-value for the dependent and 

independent variables is jointly less than the significance level of 5%. This leads to 

the rejection of the null hypothesis in favor of the alternative hypothesis for the pair of 

variables. Rejecting the null hypothesis from the Wilcoxon Signed Rank Test (Table 

4.8) revealed a statistically significant influence of perception on performance among 
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girls’, [z=13.804, p(0.000)<0.05] which means that there exist significant 

relationships between perception and performance in the study of Mathematics. 

4.12 Female students’ Experiences in Mathematics 

Research Question 3: How do the experiences of female students’ affect their 

Mathematics learning process at the SHS level? 

Students' perception towards Mathematics and its effects on performance was 

gathered through semi-structured interview protocol from the sampled girls’. 

Questions related to students' perceived difficulty, interest, peer influence, 

misconceptions, cultural beliefs and value in Mathematics were posed to each chosen 

female students’. 

The analysis of the qualitative data collected for the study has shown that the female 

students’ perceived ability as well as their interest in Mathematics was the greatest 

source of influence when it comes to perception and hence its effects on performance 

in the study of Mathematics. The analysis of qualitative data collected for the study 

suggest negative perception towards the study of Mathematics admittedly; where 

respondents agreed that Mathematics is difficult, and felt nervous during Mathematics 

lessons.  

When asked about respondents Mathematics identity (views), almost all the 

interviewees defined Mathematics as a subject involving calculations of numbers 

(arithmetic). This confirms studies by Crawford et al., (1994) and Mendick et al., 

2008). 

Furthermore, most of the female students’ interviewed attributed the kind of 

perception they have about Mathematics to educators (teacher factors). The girls’ 

interviewed acknowledged teachers selective tendencies in teaching Mathematics 

where few supposedly “Brilliant students” in the class are considered at the expense 
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of the majority supposedly “Weak in class” during Mathematics lessons. According to 

Singh et al (2020), in a study of students’ perception on Mathematics in first year 

undergraduate course, posit that, “Students’ understanding about Mathematics and 

their perception are crucial in the sense of success and competence they develop. The 

anxiety for the subject influences the learning of Mathematics and the academic 

performance. Sometimes due to low self-esteem and fear of failure leads to 

Mathematics anxiety”. They went further to conclude that, “Past experiences, attitude 

and motivation towards Mathematics can affect students’ performance. Effective 

teaching involves more than the teaching of mathematical concepts: it also includes 

helping students’ developing interest, confidence and positive disposition towards 

Mathematics”. Thus, it can be said that students’ who perceive Mathematics as a 

difficult subject, tend to have low interest in the subject and by extension low 

performance, they added. 
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.0 Overview  

This chapter covers the last section of the study. The chapter has a summary of 

findings of the study, major findings and the study conclusions. There is also a section 

on recommendations of the study and lastly a section on the suggestions. 

5.1 Summary of the Study 

The study investigated the extent to which perception in the learning of Mathematics 

affect performance among girls’ at the SHS level in the Hohoe Municipality. The 

study sought to answer the following research questions: 

1. What are some of the possible factors that contribute to SHS girls’ perception 

towards the study of Mathematics? 

2. To what extent does perception of female students’ impact on their academic 

performance in the study of Mathematics? 

3. How do the experiences of female students’ affect their Mathematics learning 

process at the SHS level? 

The study was guided by Expectancy-Value Theory (EVT) which posits that 

expectations of success on a learning task and the individual value placed on the task 

are central determinants of motivation to learning (Choi et al, 2010). The study 

employed survey research design with mixed method approach to investigate female 

students’ perception and its effects on performance. Convergent Parallel Design was 

employed to collect data for the investigation. Purposive sampling and simple random 

sampling techniques were used to select 296 and 8, second and third year female 

respondents from Hohoe E. P. SHS to answer 35 closed-ended and 9 semi-structured 

interview questions respectively on students’ perception statements in the study of 
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Mathematics. Questionnaire, interview and Mathematics achievement tests scores 

were the instruments used to collect data for investigation. Data collected from the 

questionnaire were analyzed using descriptive statistics and inferential statistics 

(Ordinal Logistic Regression Analysis). In addition, individual interviews were 

analyzed to supplement some of the quantitative findings. 

5.2 Findings 

Several factors were initially considered as potential determinants of female students’ 

perception on performance at Hohoe E. P. Senior High School in the Hohoe 

Municipality, Volta Region of Ghana. However, seven(7) perception constructs or 

protocol were considered in the study; perceived difficulty, perceived anxiety, 

perceived interest, perceived peer influence, perceived misconceptions, perceived 

cultural beliefs and perceived usefulness of the subject(Value). 

The results of the descriptive statistics revealed overall perception mean score of 

3.365 with standard deviation 0.0.861 on performance which falls within (2.50-3.49) 

of interpretation level adopted for the study in Table 4.3. 

The results of the ordinal logistic regression analysis revealed the following 

inferential statistics of perception on performance in the study of Mathematics (Table 

4.7.7): 

perceived difficulty(Estimate=0.414, OR=1.5129, p=0.007, 95% CI, 0.116 to 0.712), 

perceived anxiety(Estimate=0.247, OR=1.2802, p=0.031, 95% CI, 0.022 to 0.472), 

perceived interest(Estimate=-0.255, OR=0.7749, p=0.015, 95% CI, 0.049 to 0.460), 

perceived peer influence(Estimate=0.524, OR=1.6888, p=0.010, 95% CI, 0.123 to 

0.924), perceived misconception(Estimate=0.168, OR=1.1829, p=0.202, 95% CI, -

0.090 to 0.427), perceived cultural beliefs(Estimate=-0.265, OR=0.7672, p=0.037, 
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95% CI, 0.016 to 0.514) and perceived value (usefulness of the subject) (Estimate=-

0.068, OR=0.9343, p=0.661, 95% CI, -0.372 to 0.236). 

In a nut shell, the major findings from this study include: 

• Negative statistically significant relationship between perceived difficulty and 

performance with OR=1.5129. 

• Positive statistically significant relationship between perceived anxiety and 

performance with OR=1.2802. 

• Negative statistically significant relationship between perceived interest and 

performance with OR=0.7749. 

• Positive statistically significant relationship between perceived peer influence 

and performance with OR=1.6888. 

• Positive statistically non-significant relationship between perceived 

misconceptions and performance with OR=1.1829. 

• Negative statistically significant relationship between perceived cultural beliefs 

and performance with OR=0.7672. 

• Negative statistically non-significant relationship between value (usefulness of 

the subject) and performance with OR=0.9343. 

The findings from OLR established that, female students’ performance in 

Mathematics is dependent on perception do exist. The overall result of the ordinal 

logistic regression analysis showed a statistical negative significant predictor 

coefficient value of -0.420 with 95% CI of 0.139 to 0.701 from Table 4.7.8. This 

revealed 42.0% likelihood that students’ performance would decrease based on 

perception in the study of Mathematics among girls’ at the SHS level. The measure of 

extent of perception on performance using Wilcoxon Signed Rank Test model 
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revealed a statistically significance of 56.73 percentage effect size from table 4.8, 

indicating a large effect size using Cohen (1988) criteria of 0.1(small effect), 

0.3(medium effect), and 0.5 and above (large effect) of perception on performance, 

jointly explained among girls’ in the study of Mathematics. Therefore, there was 

enough evidence to reject the null hypothesis for the alternative hypothesis. The study 

therefore establishes that, there is statistically significant influence of students’ 

perception on performance in the study of Mathematics among girls’. 

The analysis of the qualitative data collected for the study suggest negative perception 

towards the study of Mathematics admittedly; where respondents agreed that 

Mathematics is difficult and felt nervous during Mathematics lessons. The data further 

established teachers tendencies of selecting few of the students’ they perceived to be 

brilliant in the class and forgetting about those they perceived to be weak in class 

during Mathematics lessons. Again, almost all the interviewees identify Mathematics 

as a subject involving calculation of numbers (arithmetic). 

5.3 Conclusion 

The study investigated the effect of female students’ perception on performance in the 

study of Mathematics at the SHS level, and came out with the following conclusion: 

• The perception that Mathematics is difficult was found statistically significant 

predictor on performance among girls’ in the study of Mathematics. 

• The perceived anxiety was found statistical significant in the study of 

Mathematics among girls’ and therefore relate with performance.  

• The study produced a statistically negative significant perceived interest among 

girls’ in the study of Mathematics. This indicates that greater majority of the 

participants (girls’) have less interest in the study of Mathematics. 
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• Perceived misconceptions were a positive statistically insignificant predictor on 

performance of female students’ in the study of mathematics. 

• The perception about cultural mind-set was a statistically negative significant 

predictor on performance in the study of Mathematics among girls’. This indicates 

that Ghanaian customs and traditions impedes or influence girls’ development in 

the study of Mathematics. 

• Perceived peer pressures related significantly and positively in the learning of 

Mathematics and hence be harnessed for the good of the girl-child in the study of 

Mathematics. 

• Perceived value was a negative statistically insignificant predictor of female 

students’ performance. 

• The overall perception in the study of mathematics was negative statistical 

significant predictor on performance of female students’. 

In this context, it can be said that, negative perception towards Mathematics is more 

responsible for students’ low performance in the study of Mathematics rather than the 

subject itself. Thus, female students' perception towards Mathematics has greater 

effects on their performance. From the above, the study concluded that performance 

of female students’ in the study of Mathematics is a function of perception as well as 

teacher related factors. 

5.4 Recommendations of the Study 

Based on the findings, discussion and conclusion, the following recommendations are 

given to female students’, educators and parents/guardians regarding performance in 

the study of Mathematics at the SHS level. 

1. The study recommends that, mathematics educators should make 

mathematics lessons more of student-centred than teacher-centred. 
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2. The study recommends that, Mathematics educators should be encouraged 

to identify innovative ways of inculcating positive perception in female 

students’ to improve their perception, abilities and performance. 

3. The study also recommends that, Mathematics educators are encouraged to 

employ group learning in their teaching endeavours since respondents 

cumulatively agreed that their performances are improved through peer 

assistance. 

5.5 Suggestions for further research study 

• Further studies be done on cultural mind-set, perceived difficulty and perceived 

nervousness in the study of Mathematics since it has impact in the study of 

Mathematics among girls’ at the SHS level. 

• The study suggest further studies in other areas of the region by employing other 

methodological approaches to expand the body of knowledge of perception and 

its effects on female students’ interest and performance in the study of 

Mathematics at the pre-tertiary level. 
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APPENDICES 

APPENDIX A 

QUESTIONNAIRE FOR PERCEPTION AND ITS EFFECTS ON 

PERFORMANCE 

(UNIVERSITY OF EDUCATION; GRADUATE SCHOOL, WINNEBA) 

This study seeks to assess factors influencing Students Perception in Math and its 

impact on their interest among girls at the SHS level. The study is carried out as part 

of the requirements for an award of MPHIL in education. You are assured that all 

information provided will be treated with confidentiality and used for academic 

purposes only. Thank you for your cooperation. 

Instructions  

Thank you for taking time to complete this questionnaire. Please answer each 

question to the best of your knowledge. Your thoughtfulness and candid responses 

will be greatly appreciated. Your name or identification is not required. Your 

responses will be kept completely confidential. 

Demographic Information 

Please tick (✓) in the appropriate space provided below where applicable. 

Age range: 13-15[  ]yrs      16-18 [  ]yrs      19-20 [  ]yrs        21+ [  ]yrs. 

        Level:    SHS 1[  ]      SHS 2[  ]        SHS 3[  ]. 

  Program: Science [  ]   Business [  ]   Home Economics [  ]   Visual Arts [  ]   

General Arts [   ] 

School Type:  

I. Government [  ]   Private [  ]    

II. Single Sex [  ]   Co-education [  ]. 

Area Lived: Rural [  ]     Town [  ]     City [  ]. 

Perception Constructs 

Please, tick (✓) the option that best reflects your thought in the table below. Please 

answer all the questions and if you are uncertain of your response you may always 

select “Neutral”.  
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Rating Scale: Strongly Agree (SA), Agree (A), Neutral (N), Disagree (D), Strongly 

Disagree (SD). 

 Perception construct items SA A N D SD 

 Perceived difficulty      

1 I do not think I can advance in Mathematics      

2 Mathematics has been my worst subject      

3 Everyone is capable of learning mathematics      

4 Mathematics is difficult to understand      

5 

 

I perform poorly in Mathematics in class and end of term 

examinations no matter how hard I try. 

     

 Students’ Mathematics Anxiety       

6 I am always afraid during Mathematics lesson      

7 Girls’ exhibit Mathematics nervousness than boys.      

8 

 

It is difficult to ask for explanation on concepts which 

have not been understood. 

     

9 Thinking about upcoming mathematics test make me 

scared 

     

10 I am afraid of mathematics related career choice Program      

 Interest       

11 Mathematics learning is discouraging       

12 I dislike mathematics because of my mathematics teacher      

13 I practice a lot after Mathematics lessons.      

14 I will like to pursue further studies in Mathematics.      

15 Mathematics is my least favorite subject      

 Peer influence      

16 I am discouraged by my peers in Mathematics.      

17 I rely on friends for help with difficult problems.      

18 I do not attend class regularly because of peer influence.      

19 I get more understanding in Mathematics through my 

peers’ 

     

20 I get more understanding during cooperate learning      

 Misconceptions       
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21 Mathematics is only for the clever.      

22 As a girl, I cannot succeed in Mathematics careers’      

23 It is hard to believe female to be genius in Mathematics      

24 

 

Mathematics has no practical connection with every day’s 

life. 

     

25 Males are naturally better than females in Mathematics      

 Cultural beliefs      

26 

 

My Mathematics achievement depends largely on male 

counterpart assistance. 

     

27 

 

At home they always say Mathematics is for male and not 

female. 

     

28 I am mostly undervalued in Mathematics at home      

29 My house chores affect my Mathematics practice at 

home. 

     

30 Preferences are given to boys in terms of schooling      

 Value       

31 Mathematics is a worthwhile and necessary subject      

32 Mathematics is practical in everyday life      

33 Mathematics is irrelevant in my career choice      

34 Mathematics is relevant in other fields of study      

35 Studying Mathematics is waste of time      

Source: Adapted, Arthur, Asiedu-Addo & Assuah (2017); Kunwar (2021). 
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APPENDIX B 

INTERVIEW QUESTIONS 

Thank you for accepting to be part of this interview which is meant for academic 

exercise. You are assured that all information provided will be treated with 

confidentiality and used for academic purposes only. Your name or identification is 

not required. Your responses will be kept completely confidential. 

                  Demographic Information 

Age range: 13-15[  ]yrs      16-18 [  ]yrs      19-20 [  ]yrs       21+ [  ]yrs. 

        Level:    SHS 1[  ]       SHS 2[  ]        SHS 3[  ]. 

  Program: Science [  ]   Business [  ]   Home Economics [  ]   Visual Arts [  ].  

General Arts [  ] 

School Type:  

I. Government [  ]   Private [  ]    

II. Single Sex [  ]   Co-education [  ]. 

Area Lived: Rural [  ]     Town [  ]     City [  ]. 

                     Mathematical Identity (View) 

1. What is your perception (view) about mathematics? 

2. Can you say that your peers influenced your mathematics identity (view)? 

3. What motivates you to study mathematics? 

4. Who shaped your mathematical identity (view)? 

5. What kinds of qualities did you like in her or him? 

6. Why do you attribute your success or failure to him or her? 

7. Describe your experiences in mathematics up to this level. 

8. Is there any reward (fulfilment) looking back at your mathematics 

experiences? 

9. What do wish mathematics teachers to do during teaching?  
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APPENDIX C 

WASSCE RESULTS FROM 2018 TO 2020 

The table below shows the summary of the performance of female students’ in Hohoe 

E. P. S.H.S. 

2018-2020 WASSCE PASS RATE OF HOHOE E. P. S.H.S 

Subject  Yea

r  

Number of 

Candidates 

Number Passed(A1-

C6) 

% Passed(A1-

C6) 

Core Mathematics  

 

2018 

683    

 

7.90 

Girls  Girls Passed 2.34 

346 16 

Boys  Boys Passed 5.56 

337 38 

      

Core Mathematics  

 

2019 

576    

 

32.64 

Girls  Girls Passed 13.54 

283 78 

Boys  Boys Passed  

19.10 293 110 

      

Core Mathematics  

 

2020 

606    

 

31.19 

Girls Girls Passed 13.20 

302 80 

Boys Boys Passed 17.99 

304 109 

Source: Hohoe District Education Directorate. 
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APPENDIX D 

TESTS OF NORMALITY 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Perc_Diff .101 296 .000 .978 296 .000 

Anxiety .070 296 .001 .980 296 .000 

Interest .094 296 .000 .988 296 .015 

Peer .097 296 .000 .979 296 .000 

Misconceptio

ns 

.138 296 .000 .903 296 .000 

Cultural_B .074 296 .001 .978 296 .000 

Value .156 296 .000 .944 296 .000 

Source: Field Work. 

The data collected failed normality test and therefore non-parametric model was 

adopted to run the data. Ordinal Logistics Regression model was adopted to run the 

data collected from the school. 
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