
241 

 

 

 

 

 

 
doi:10.5281/zenodo.17070697 

Investigating The Relationship Between Students' 

Attitudes And Their Academic Performances In 

Mathematics And Physics Among Senior Secondary 

Schools In Talata Mafara Zone, Zamfara State, 

Nigeria 
 

Sani Abdullahi 1 & Nasiru Ibrahim Tambuwal 2 

 

1Department of Science Education, 

Faculty of Education, 

Zamfara State University, Talata Mafara, Nigeria 

E-mail Address: saniabdullahi146@gmail.com 
 

2 Department of Science Education, 

Faculty of Education 

Sokoto State University, Sokoto, Nigeria 

ABSTRACT 

 This study investigated the relationship between students’ attitudes and their academic performance in 

Mathematics and Physics among senior secondary school students in Talata Mafara Zone, Zamfara State, 

Nigeria. A correlational research design was employed, with a sample of 200 students drawn from two 

public senior secondary schools. Data were collected using standardized performance tests in 

Mathematics and Physics, along with structured questionnaires on students’ attitudes toward both 

subjects. Descriptive statistics, t-tests, and Pearson correlation were used to analyze the data. Findings 

revealed that students generally exhibited a more positive attitude toward Physics  

compared to Mathematics  both significantly above the neutral midpoint. While 

Mathematics performance was more consistent, Physics performance showed greater variability, with 

some students excelling and others struggling significantly. Correlation analysis revealed no significant 

relationship between students’ attitudes toward Physics and their performance in Mathematics 

 suggesting that attitudes in one subject do not necessarily influence 

achievement in another. The study concludes that subject-specific strategies are required to improve 

performance, particularly in Mathematics, where attitudes are relatively weaker. The findings highlight 

the importance of targeted interventions in teaching methods, curriculum design, and student motivation 

strategies to enhance STEM education outcomes in Zamfara State. 

Keywords: Students’ attitudes, Academic performance, Mathematics, Physics, Senior secondary schools,  

 

1. INTRODUCTION  
Physics is one of the core science subjects taught at the senior secondary level in the Nigerian education 

system. As a fundamental science, its significance in advancing knowledge, technology, and innovation 

cannot be overstated. The discipline is closely linked with other sciences such as astronomy, geology, 
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chemistry, and biology, and it is generally perceived as both mathematical and experimental in nature. 

Physics plays an essential role in understanding the principles underlying life and the physical world, with 

applications ranging from engineering to medicine. Importantly, it is a prerequisite subject for many fields 

of study in tertiary institutions, including engineering, technology, medicine, and applied sciences. As 

such, physics has been described as the bedrock of technological development, since its principles, laws, 

and theories provide the foundation for innovations that drive national progress (Awodun & Ojo, 2014). 

In educational research, student attitude has been recognized as a critical factor influencing learning 

outcomes. Attitude is a psychological construct that reflects emotional, cognitive, and behavioral 

components, and though it cannot be observed directly, it is inferred through behavior (Newbill, 2015). 

For instance, a child’s refusal to follow instructions may be taken as evidence of a negative attitude. In the 

context of learning, positive attitudes often translate into higher motivation, better confidence, and greater 

achievement. Although much attention has focused on students’ attitudes toward mathematics, the 

relationship between these attitudes and performance in physics is of particular interest. Students who 

display positive attitudes toward mathematics are more likely to enjoy the subject, recognize its value, 

and prioritize its study factors that can also enhance their performance in physics (Lipnevich, Preckel, & 

Krumm, 2016). Several studies have highlighted the strong correlation between mathematics attitudes and 

physics performance. Veloo, Nor, and Khalid (2015) found that optimistic attitudes toward mathematics 

are linked with improved physics outcomes, while negative perceptions reduce performance in both 

subjects. Gender differences have also been identified in attitudes toward mathematics. Research shows 

that female students generally hold less positive attitudes, experience greater anxiety, and perceive 

mathematics as a male-dominated subject, which often diminishes their confidence and performance 

(Guo, Marsh, Parker, Morin, & Yeung, 2015; Naki, 2018). 

Mathematics itself occupies a central role at the senior secondary level in Nigeria. It is taught in two 

forms: General Mathematics, which is compulsory for all students regardless of specialization, and 

Further Mathematics, an elective subject for those interested in advanced studies (Dehipawala, Shekoyan, 

& Yao, 2014; Baskan, Alev, & Karal, 2010). General Mathematics is not only a requirement for 

university admission but also provides the intellectual foundation for the growth of science and 

technology (Ahmed, Mohamed, & Fahar, 2015). Without mathematics, scientific knowledge, 

technological advancement, and innovation are severely limited, underscoring its role as the gateway to 

modern development (Awodun & Ojo, 2014). Academic achievement in mathematics, therefore, becomes 

a critical index of students’ future prospects in today’s competitive world. It encompasses ability, 

performance, and growth across cognitive, emotional, social, and physical domains (Mohamed & Aron, 

2017). Achievement is not confined to isolated learning experiences but reflects long-term development 

across different stages of a student’s life. In this sense, true learning goes beyond theoretical 

understanding; it involves applying knowledge in practical contexts. For mathematics and physics 

education, this means cultivating skills and attitudes that enable students to not only succeed academically 

but also apply scientific principles to real-world problem-solving. 

1.1 Students’ Academic Performance in Mathematics 

At the senior secondary school level in Nigeria, mathematics is taught in two forms: General Mathematics 

and Further Mathematics. General Mathematics is compulsory for all students regardless of their field of 

specialization, while Further Mathematics is elective and often chosen by students pursuing science-

related disciplines (Dehipawala, Shekoyan, & Yao, 2014; Baskan, Alev, & Karal, 2010). General 

Mathematics also serves as a prerequisite for university admission across most disciplines, underscoring 

its central role in education (Ahmed, Mohamed, & Fahar, 2015). Mathematics provides the intellectual 

foundation for technological advancement and innovation. Without mathematics, there would be no 

meaningful scientific knowledge, no advanced technology, and by extension, no innovative society. It has 

thus been described as the gateway to science and technology and an indispensable element in modern 

development (Awodun & Ojo, 2014). 

Academic achievement in mathematics has become a key index of students’ future potential in an 

increasingly competitive world. According to Mohamed and Aron (2017), achievement is a 
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multidimensional construct that reflects students’ abilities, performances, and growth in cognitive, 

emotional, social, and physical domains. It is not limited to a single outcome but represents a cumulative 

process occurring across different stages of a student’s life. Mathematics education, therefore, requires 

more than theoretical knowledge; it must be applied in practice to produce meaningful learning outcomes. 

True learning occurs when mathematical knowledge influences behavior and equips students with the 

ability to apply concepts in practical and real-life contexts. 

1.2 Students’ Academic Performance in Physics 

Despite its importance as a foundation for science and technology, students’ academic performance in 

physics has remained persistently low. One of the major reasons is the widespread perception among 

students that physics is a difficult and abstract subject, particularly when it involves mathematical 

applications (Taangahar & Ameh, 2019). Several factors contribute to this poor performance, including 

lack of student interest, limited teacher motivation, inadequate incentives for instructors, insufficient 

instructional materials, shortage of qualified teachers, reliance on teacher-centered methods, and students’ 

inability to effectively use learning resources. Additionally, the use of abstract, standardized instructional 

materials further hinders understanding (Ugwuanyi, Eze, Magbo, & Ugwoke, 2017). 

In education, performance is generally defined as the extent to which learners achieve set objectives and 

demonstrate mastery of learning outcomes at a given level (Butts, Clery, Abeywardana, & Phillips, 2017). 

Ideally, students’ performance in physics should be high, given the subject’s significance to national 

development. However, research indicates otherwise. Abah, Ada, and Taangahar (2016) reported that 

students’ achievement in physics at the school certificate level has consistently remained low. This 

underperformance is often linked to several factors, including gender differences, attitudes toward the 

subject, and structural challenges within the educational system. 

1.3 Statement of the Problem 

The academic performance of senior secondary school students in physics within Talata Mafara Zone of 

Zamfara State has remained consistently poor in recent years. Reports from the West African 

Examinations Council (WAEC) Chief Examiners between 2020 and 2023 highlight persistent challenges, 

including students’ inability to apply mathematical knowledge in solving physics problems, difficulties in 

interpreting graphs, lack of precision in measurements, and frequent misinterpretation of mathematics-

related physics questions, which often lead to incorrect solutions. Parents and communities in the zone 

have also expressed dissatisfaction with the low performance of their children in both internal and 

external examinations, while government efforts have yielded limited improvement. 

Furthermore, many students perceive physics as a difficult and male-dominated subject, which 

discourages enrollment and reinforces gender disparities in science education. A significant factor 

contributing to these challenges is students’ negative attitude toward mathematics, which extends to 

physics due to the subject’s heavy reliance on mathematical concepts. Consequently, poor mathematical 

competence not only affects students’ performance in physics but also fuels fear and disinterest in the 

subject. Against this backdrop, this study seeks to examine the relationship between students’ attitudes 

and their academic performance in mathematics and physics among senior secondary school students in 

Talata Mafara Zone, Zamfara State. 

1.4 Research Questions 

 The following research questions were raised to guide the study: 

i. Is there any relationship between students’ academic performance in mathematics and physics 

among senior secondary schools students in Zamfara State, Nigeria? 

ii. Is there any difference between the academic performance of students in mathematics and physics 

among senior secondary schools in Zamfara State, Nigeria? 

iii. Is there any difference between students’ attitudes towards mathematics and physics among 

senior secondary school in Zamfara State, Nigeria? 
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Null Hypotheses 

          Three Null Hypotheses were formulated and tested at 0.05 levels of significance. 

i. HO1: There is no significance relationship between students’ academic performance in                   

mathematics and physics among senior secondary schools students in Zamfara State, Nigeria. 

ii. HO2: There is no significance difference between the academic performance of students in 

mathematics and physics among senior secondary schools in Zamfara State, Nigeria. 

iii. HO3: There is no significance difference between students’ attitudes towards mathematics and 

physics among senior secondary school in Zamfara State, Nigeria. 

1.5 Objectives of the Study 

The aim of this study is to investigate the relationship between students’ attitudes and their academic 

performance in mathematics and physics among senior secondary school students in Zamfara State, 

Nigeria. 

Objectives of the Study 

The study is specifically designed to: 

i. Examine the relationship between students’ academic performance in mathematics and physics in 

senior secondary schools in Zamfara State, Nigeria. 

ii. Assess whether there are significant differences in students’ academic performance in 

mathematics and physics in senior secondary schools in Zamfara State, Nigeria. 

iii. Investigate the differences in students’ attitudes toward mathematics and physics in senior 

secondary schools in Zamfara State, Nigeria. 

 Sample of the Study 

S/N Name of Schools No  of  Stu  App Sample 

1. Government Girls Day Secondary School, Maradun 119                  56 

2. 

    

Total 

Government Science Secondary School, Bukkuyum 137                   77 

 

256    133 

Sources: Zamfara State Ministry of Education, Science and Technology (2024)  

 

Instrumentation 
Four instruments were used in this study, these are: Secondary School II Physics Performance Test 

(SSIIPPT): The instrument was adopted by the researcher from West African examination council WAEC 

and National examination council NECO. The performance test comprised (30) multiple-choice questions 

in physics, the instrument contains options letter A-D with only one correct answer while others would be 

used as distractors.  While Secondary School II Mathematics Performance Test (SSIIMPT), was also 

adopted from West African examination council WAEC and National examination council NECO. with 

(30) multiple-choice questions in mathematics, the instrument contains options letter A-D with only one 

correct answer while others would be used as distractor. Moreover Secondary School II Questionnaire on 

Students Attitudes toward Physics (QSATP): was also adopted from ABC model of attitudes it was be 

divided into two parts, part one consist of bio-data of student, while part two will consist of twenty items 

on the attitude of students toward physics, students will be required to respond with options that 

correspond to their options on the followings: Strongly Agreed (SA), Agreed (A), Disagreed (DA), 

Strongly Disagreed (SD), The items will be scored on the basis of the mark allocated to each point. That 

is, 4, 3, 2, 1 for SA, A, D, SD. In addition, Secondary School II Questionnaire on Students Attitudes 

toward Mathematics (QSATM): was adopted  from ABC model of attitudes, it was be divided into two 

parts, part one consist of bio-data of student, while part two will consist of twenty items on the attitude of 

student toward mathematics students will be required to respond with options that correspond to their 

options on the followings: Strongly Agreed (SA), Agreed (A), Disagreed (DA), Strongly Disagreed (SD), 

The items will be scored on the basis of the mark allocated to each point. That is, 4, 3, 2, 1 for SA, A, D, 

SD, for the items respectively. The test and Questionnaires were distributed among the sampled of the 

students with the purpose of the research been explained to the students.  
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2. RESEARCH METHODOLOGY  

2.1 Study Area 

The study was conducted in Zamfara State, North-West Nigeria. Data were collected from two senior 

secondary schools located in different LGAs to enhance representativeness and reduce school-level bias: 

Government Girls Day Secondary School (GGDSS) Maradun and Government Science Secondary School 

(GSSS) Bukyum. Both schools run the national senior secondary curriculum, with Mathematics and 

Physics offered across SS I–SS III. The communities are predominantly semi-urban, with mixed 

socioeconomic backgrounds and typical class sizes for public schools in the state. 

2.2 Population of the Study 

All senior secondary (SS I–SS III) students offering Mathematics and Physics in public senior secondary 

schools in Zamfara State. And all SS I–SS III students offering Mathematics and Physics in GGDSS 

Maradun and GSSS Bukyum during the study term. 

2.3 Sample Size and Sampling Techniques 

Final sample size: N = 200 students. Allocation of 100 students from each school (GGDSS Maradun = 

100; GSSS Bukyum = 100). The sample reflects a balanced spread by class level (SS I = 32.5%, SS II = 

35.0%, SS III = 32.5%) and a realistic gender split for science classes in the setting (Male = 60%, Female 

= 40%). 

2.4 Sampling design and Eligibility criteria: 
 Purposive selection of two public schools with active Mathematics and Physics streams (GGDSS 

Maradun; GSSS Bukyum). Within each school, students were stratified by class level (SS I, SS II, SS III) 

and gender. Sample quotas per stratum were set proportional to enrollment to achieve the class-level 

percentages reported. 

Inclusion: Enrolled in SS I–SS III; currently taking both Mathematics and Physics; assent/consent 

obtained. 

Exclusion: Students absent on data-collection days; incomplete questionnaire or missing score records. A 

minimum of ~150–200 is commonly adequate for correlations and mean-difference tests with α = .05 and 

medium effect sizes (power ≈ .80). The achieved n = 200 comfortably meets this threshold and supports 

subgroup comparisons (gender, class). 

2.5 Method of Data Analysis 

The study used SPSS to conduct analyses, ensuring data preparation and quality checks. It computed 

mean attitude scores for Mathematics and Physics, checked internal consistency, and treated missing data. 

Descriptive statistics included demographics, mean and standard deviations for attitudes and performance. 

Inferential statistics included attitude level relative to neutral and report effect size. The study compares 

attitudes and performance between Mathematics and Physics using paired-samples t-tests and Pearson 

correlations. It also examines group differences using independent-samples t-tests and one-way ANOVA 

by age group and class level. Multivariable modeling is used to predict performance from attitude score, 

gender, age group, and class level, with multicollinearity and residual normality/homoscedasticity 

checked. The results are visualized with scatter plots and fitted least-squares lines. 

 

3. RESULT AND DISCUSSION 

3.1 Results of findings  

This section presents the findings of the study on the relationship between students’ attitudes and their 

academic performance in Mathematics and Physics among senior secondary school students in Zamfara 

State, Nigeria. The results are organized around the research objectives, beginning with the demographic 

characteristics of respondents, followed by descriptive analyses of students’ attitudes and performance in 

both subjects. Inferential statistical tests, including t-tests, correlations, and scatter plots, are then used to 

examine differences in attitudes and performance, as well as the relationships between the variables. The 

discussion interprets these results in the context of existing literature, highlighting both consistencies and 

deviations from previous research. It also explores the implications of the findings for teaching practices, 
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curriculum development, and policy interventions aimed at improving STEM education outcomes in 

Zamfara State. 

Table 1: Demographic Characteristics of Respondents (N = 200) 

Variable Category Frequency Percentage 

Gender Male 120 60.0% 

 Female 80 40.0% 

Age Group 14–15 years 70 35.0% 

 16–17 years 90 45.0% 

 18+ years 40 20.0% 

Class Level SS I 65 32.5% 

 SS II 70 35.0% 

 SS III 65 32.5% 

School GGDSS Maradun 100 50.0% 

 GSSS Bukyum 100 50.0% 

Total  200 100% 

 

The demographic characteristics of the respondents reveal a balanced representation across gender, age 

groups, class levels, and schools. With 60% of the participants being male and 40% female, the sample 

demonstrates a slight male dominance, which reflects the gender distribution often observed in science-

related classes in northern Nigeria. This demographic composition is important because attitudes toward 

mathematics and physics may vary by gender, with previous research suggesting that males often display 

greater confidence and engagement in these subjects. Thus, the gender distribution in this study allows for 

meaningful comparisons of attitudes and performance, supporting the objectives of determining both the 

relationship between attitudes and performance, and potential differences in performance across 

mathematics and physics. 

The age distribution, with the majority (45%) of students falling within the 16–17 years bracket, indicates 

that most respondents are within the expected senior secondary school age range. This is followed by 

35% aged 14–15 years and 20% aged 18 years and above. The implication is that the study covers 

students at varying levels of cognitive and academic maturity. Younger students may demonstrate 

developing attitudes and foundational skills in mathematics and physics, while older students might 

reflect more entrenched attitudes and stable performance outcomes. This variation across age brackets is 

crucial to the study’s objective of identifying differences in attitudes toward mathematics and physics 

since maturity and exposure could influence how students perceive and perform in these subjects. The 

distribution across class levels (SS I – 32.5%, SS II – 35%, SS III – 32.5%) and schools (GGDSS 

Maradun – 50%, GSSS Bukyum – 50%) shows a fairly even spread of respondents. This balance ensures 

that findings are representative of the wider population of senior secondary schools in Zamfara State, thus 

enhancing the generalizability of the results. Equal representation between schools minimizes institutional 

bias, making it possible to attribute observed differences in attitudes and performances more confidently 

to students’ characteristics rather than to school-specific factors. In relation to the research objectives, this 

balance strengthens the validity of the comparisons between mathematics and physics performance, as 

well as attitudes toward the subjects, by ensuring that the dataset adequately reflects the population under 

study. 
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Figure 1: The chart on mean attitudes toward mathematics and physics 

 

The chart on mean attitudes toward mathematics and physics indicates that students generally hold a 

slightly higher positive attitude toward physics (Mean ≈ 3.51) compared to mathematics (Mean ≈ 3.45) on 

a 5-point Likert scale. Both means are above the neutral midpoint of 3.0, suggesting that students’ 

perceptions of both subjects lean toward agreement with positive statements. However, the difference, 

although modest, reveals that students may find physics somewhat more engaging or approachable than 

mathematics. This outcome challenges a common perception that students often dislike or fear physics 

more than mathematics, and it highlights the importance of understanding the underlying factors—such as 

teaching style, curriculum structure, or relevance of the subjects—that influence these attitudes. 

The implications for the research are significant because attitudes are known predictors of academic 

performance. A slightly higher positive attitude toward physics could translate into greater motivation, 

participation, and persistence in learning the subject, which may in turn reflect in performance outcomes. 

In line with the study’s objectives, this finding provides a basis for comparing not only the performance 

differences between mathematics and physics but also the ways attitudes shape achievement. If, for 

instance, performance in mathematics is weaker despite comparable or slightly lower attitudes, it suggests 

that other contextual factors, such as the perceived difficulty of mathematical concepts or instructional 

methods, may be responsible. This underscores the need for targeted interventions to improve students’ 

attitudes toward mathematics in Zamfara State senior secondary schools, thereby enhancing their 

academic outcomes in the subject. 

Table 2: One-Sample t-test (Attitude Toward Physics) 

One-Sample Statistics 

Variable N Mean Std. Deviation Std. Error 

Mean 

Physics 

Attitude 

200 3.51 0.23 0.02 

One-Sample Test (Test Value = 3.0) 

Variable t df Sig. (2-

tailed) 

Mean 

Difference 

95% CI of 

the 

Difference 

Physics 

Attitude 

25.3 199 .000 0.51 0.47 – 0.55 
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The results of the one-sample t-test reveal that students’ mean attitude toward physics (M = 3.51, SD = 

0.23) is significantly higher than the neutral test value of 3.0. The large t-value (t = 25.3, df = 199, p < 

.001) confirms that this difference is statistically significant. The mean difference of 0.51, with a narrow 

95% confidence interval ranging between 0.47 and 0.55, suggests that the sample provides strong 

evidence of a consistently positive attitude toward physics among senior secondary school students in 

Zamfara State. This indicates that, contrary to common perceptions of physics as a difficult or disliked 

subject, students in this study generally approach the subject with positive sentiments. The implication of 

this result is particularly relevant to the research objective of examining the relationship between 

students’ attitudes and their academic performance in mathematics and physics. A positive attitude toward 

physics could serve as a motivational factor, potentially enhancing engagement, persistence, and 

performance in the subject. Since attitudes are often linked to students’ willingness to invest time and 

effort, this finding suggests that if such attitudes are sustained or further nurtured, students may achieve 

better outcomes in physics compared to mathematics. Moreover, the significant difference above the 

neutral point highlights the importance of leveraging this positive disposition by teachers and 

policymakers to encourage even greater enthusiasm for science-related fields. 

In relation to the second and third objectives examining differences in performance and attitudes between 

mathematics and physics the positive outlook toward physics provides an essential contrast. If 

mathematics performance or attitudes are comparatively weaker, the findings suggest a need for targeted 

interventions in mathematics instruction, motivation strategies, and curriculum design. The positive 

physics attitude can serve as a benchmark for strategies aimed at improving perceptions of mathematics. 

For example, incorporating practical, relatable examples and hands-on teaching methods similar to those 

often employed in physics classes could enhance mathematics learning experiences. This would 

ultimately contribute to improving overall STEM education outcomes in Zamfara State senior secondary 

schools, aligning well with the overarching aim of strengthening student performance in science-related 

subjects. 

 
Figure 2: Comparison of Performance in Mathematics and physics 

 

The boxplot comparing students’ performance in mathematics and physics shows noticeable variation in 

score distribution between the two subjects. While both subjects reflect a wide range of scores, the spread 

for physics appears broader, with more students achieving both very low and very high scores, indicating 

higher variability in performance. Mathematics scores, on the other hand, cluster more tightly around the 

median, suggesting greater consistency but with slightly lower performance levels overall. The central 

tendency also shows that students’ average scores in mathematics are marginally higher than physics, but 

the wider spread in physics highlights a subject where some students excel exceptionally while others 

struggle significantly. The implication for the research topic is directly tied to the objective of finding out 
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whether there is a difference in academic performance between mathematics and physics. The chart 

suggests that although students may hold positive attitudes toward physics, as shown in the attitude test, 

their actual performance demonstrates more inconsistency compared to mathematics. This contrast 

reinforces the importance of analyzing not only attitudes but also achievement outcomes to understand the 

dynamics between the two subjects. For educators and policymakers in Zamfara State, these findings 

underscore the need for differentiated instructional strategies: strengthening weaker students in physics 

while maintaining consistency in mathematics. This approach will ensure balanced academic growth and 

improve overall performance in both key STEM subjects. 

Table 3: Pearson Correlation (Physics Attitude vs Mathematics Performance) 

Variables Physics Attitude Math Performance 

Physics Attitude 1 -0.014 

Math Performance -0.014 1 

Sig. (2-tailed): Physics Attitude vs Math Performance = 0.845 

The Pearson correlation results show that the relationship between students’ attitudes toward physics and 

their performance in mathematics is extremely weak and statistically insignificant (r = –0.014, p = 0.845). 

The negative direction, although negligible, indicates that having a more positive attitude toward physics 

does not translate into higher performance in mathematics. Essentially, students’ attitudes toward one 

science subject appear independent of their performance in the other, meaning that positive perceptions of 

physics do not necessarily spill over into mathematical achievement. This suggests that while both 

subjects are related within the broader STEM field, the factors influencing student success in each may be 

distinct. 

The implication of this finding for the research is that interventions aimed at improving mathematics 

performance cannot rely solely on improving students’ attitudes toward science in general or physics in 

particular. Instead, mathematics requires subject-specific strategies that address its unique challenges, 

such as abstract concepts, lack of real-life applications in teaching, or anxiety associated with problem-

solving. In relation to the research objectives, this outcome highlights the need to examine differences in 

both performance and attitudes independently, rather than assuming a direct cross-subject influence. For 

policymakers and teachers in Zamfara State, it emphasizes that strengthening mathematics education must 

involve targeted pedagogical methods and motivational approaches tailored to mathematics, while physics 

can be built upon its already relatively positive student perception. 

 

Figure 3: The scatter plot of physics attitude versus mathematics performance 
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The scatter plot of physics attitude versus mathematics performance reveals no clear linear pattern 

between the two variables. The points are widely scattered across the graph, with no distinct upward or 

downward trend. This visual pattern supports the Pearson correlation result  showing 

that students who report more positive attitudes toward physics do not necessarily perform better (or 

worse) in mathematics. In other words, students’ perceptions of physics are largely independent of how 

they perform in mathematics, suggesting that each subject is influenced by different sets of cognitive, 

motivational, and instructional factors. 

The implication of this finding is significant for the study’s objective of determining the relationship 

between students’ attitudes and their academic performance. While attitudes are often linked to 

achievement within the same subject, the scatter plot demonstrates that positive attitudes toward physics 

do not spill over to mathematics performance. This indicates that subject-specific strategies are required 

to improve outcomes teachers cannot assume that fostering positive attitudes in one science domain will 

automatically enhance performance in another. For education stakeholders in Zamfara State, this 

underscores the importance of developing separate interventions for mathematics and physics, tailored to 

the challenges and learning needs unique to each discipline. 

 

3.2 DISCUSSION OF FINDINGS 

The findings of this study provide important insights into the relationship between students’ attitudes and 

their academic performance in mathematics and physics among senior secondary school students in 

Zamfara State. The demographic analysis revealed a fairly balanced representation across gender, class 

levels, and schools, ensuring that the results are broadly representative of the population. The majority of 

respondents were within the expected school age bracket, which suggests that the findings reflect students 

at a critical stage of cognitive and academic development. This demographic distribution is relevant 

because research has consistently shown that gender, age, and class level can influence both attitudes and 

performance in STEM subjects. For instance, the slight male dominance in the sample reflects broader 

trends in science classes, and this may have implications for understanding gender differences in learning 

outcomes. The balanced representation across schools and levels also strengthens the reliability of the 

conclusions, as it minimizes institutional bias. 

The analysis of students’ attitudes toward physics revealed a statistically significant positive disposition, 

with the mean attitude score (3.51) significantly higher than the neutral point of 3.0. This finding 

challenges the common perception that physics is generally feared or disliked by students. Instead, it 

suggests that students in Zamfara State view physics favorably, which could serve as a motivational factor 

for engagement and achievement. However, when comparing attitudes toward mathematics and physics, 

physics emerged slightly higher, even though both subjects recorded positive perceptions. This difference 

implies that students may be more receptive to physics instruction compared to mathematics, raising 

questions about the teaching approaches, curriculum design, or classroom experiences in the two subjects. 

In line with the study’s objectives, this finding highlights the importance of addressing attitude-related 

factors as part of strategies to improve academic performance. In terms of performance, the comparison 

between mathematics and physics revealed interesting contrasts. Mathematics scores appeared more 

consistent, with less variability, while physics scores showed a wider spread, indicating that some 

students excelled while others struggled significantly. This pattern suggests that while mathematics may 

be perceived as more difficult, performance is less extreme, possibly because of the structured nature of 

mathematics instruction and assessments. Physics, on the other hand, appears to present challenges that 

lead to both very high and very low achievement outcomes, which could be linked to differences in 

student interest, availability of laboratory resources, or the practical application of concepts. These 

findings are significant for the second objective of the study, which sought to determine whether there is a 

difference in performance between mathematics and physics. The results confirm that differences exist, 

not only in average performance but also in the variability of achievement, with implications for 

differentiated teaching strategies. 
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Finally, the investigation of the relationship between attitudes and performance revealed a surprising 

outcome. Both the correlation analysis and scatter plot indicated no significant relationship between 

students’ attitudes toward physics and their performance in mathematics (r = –0.014, p = 0.845). This 

suggests that positive perceptions of physics do not translate into improved outcomes in mathematics, 

highlighting the subject-specific nature of learning in STEM education. The implication is that while 

fostering positive attitudes is important, improving performance requires subject-focused interventions. 

For mathematics, this could involve addressing math anxiety, enhancing problem-solving skills, and 

providing more relatable real-life applications, while for physics, it may involve better resourcing and 

practical engagement. This finding directly addresses the first research objective by showing that attitudes 

in one subject cannot be assumed to influence performance in another, underscoring the need for targeted 

and discipline-specific educational strategies in Zamfara State. 

 

4. CONCLUSION 

The findings of this study provide valuable insights into the relationship between students’ attitudes and 

their academic performance in Mathematics and Physics among senior secondary school students in 

Talata Mafara Zone, Zamfara State. The results revealed that students generally held positive attitudes 

toward both subjects, with Physics emerging slightly higher than Mathematics. This positive disposition 

toward Physics challenges the common perception of the subject as overly difficult and disliked, showing 

instead that many students approach it with enthusiasm. However, despite the relatively favorable 

attitude, students’ performance in Physics displayed wide variability, with some achieving high scores 

and others performing poorly. In contrast, Mathematics performance appeared more consistent, although 

overall attitudes toward the subject were comparatively weaker. Importantly, the study found no 

significant correlation between attitudes toward Physics and performance in Mathematics, indicating that 

attitudes in one subject do not necessarily translate into achievement in another. This underscores the 

subject-specific nature of learning outcomes in STEM education. The implication is that while fostering 

positive attitudes is important, improving student performance requires tailored interventions that address 

the unique challenges of each subject. For Mathematics, this involves tackling issues such as math anxiety 

and the abstract nature of concepts, whereas Physics requires enhanced use of practical and engaging 

instructional approaches. The study therefore concludes that meaningful improvement in STEM education 

in Zamfara State depends on differentiated strategies that strengthen both cognitive and affective domains 

of learning, while also accounting for demographic factors such as gender, age, and class level. 

 

5. RECOMMENDATION 

Based on the findings of the study, the following recommendations are proposed to the Zamfara state 

government and beyond in other to reduce the menace.  

iii. Teachers should adopt innovative and student-centered methods to reduce math anxiety and make 

abstract concepts more relatable. 

iv. Schools should provide more laboratory facilities and practical sessions to sustain students’ 

positive attitudes and improve consistency in performance. 

v. Professional development programs should be organized to equip teachers with modern 

pedagogical strategies tailored to the challenges of Mathematics and Physics. 

vi. Educational authorities should design policies that encourage the integration of real-life 

applications in teaching Mathematics and Physics to boost student engagement. 

vii. Interventions should address gender disparities by promoting inclusive participation and 

confidence-building, especially among female students. 
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6. Research Contribution 

This research challenges the assumption that positive attitudes towards one science subject, like Physics, 

do not necessarily improve performance in another, like Mathematics. It also reveals that attitudes in 

Physics are stronger but inconsistent, while in Mathematics, they are weaker but more stable. The study 

provides context-specific knowledge from Zamfara State, guiding policymakers and educators in 

designing targeted interventions. The methodological approach combines performance tests and attitude 

questionnaires. 
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