
© 2024 JETIR March 2024, Volume 11, Issue 3                                                            www.jetir.org  (ISSN-2349-5162)                 

 

JETIR2403954 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org j402 
 

DETERMINATION OF FACILITY-STUDENT 

RATIO FOR SECONDARY SCHOOLS IN 

KAUGAMA/MALAM-MADORI FEDERAL 

CONSTITUENCY OF THE FEDERAL 

REPUBLIC OF NIGERIA 

 
1Musa Abdullahi, 2Sani Saleh, 3Babandi Habu, 4Usaina Shehu Usman, 5Zainab Inuwa 

1Department Of Primary Education 
2Department of Physics 
3Department of Hausa 
4Department of Arabic 

5Department Of Business Education 

Jigawa State College Of Education, Gumel, Nigeria 

Abstract: The research is one (1) out of eleven (11) with similar purpose, across the eleven (11) Federal Constituencies in Jigawa 

State. This mixed-methods study explores the impact of the facilities-to-students ratio (FSR) on academic achievement in 22 schools 

across the Kaugama/Malam-Madori Federal Constituency in Jigawa State of Nigeria. Employing stratified random sampling, the 

research encompasses 132 teachers and 220 students, revealing a mean facility count of 10 and a median student number of 150.  A 

significant chi-square value (5.89) with a p-value of 0.015 indicates gender disparities in facility access. T-tests show girls 

outperforming boys in Math (82% vs. 78%, p=0.044), while ANOVA results suggest variations in Basic Science scores by facility  

type (F=3.16, p=0.045). Correlation analysis yields a positive relationship between FSR and academic success (r=0.62, p=0.003), 

supported by regression analysis where FSR predicts academic scores (R²=0.49, p<0.001). Factor analysis identifies three key 

elements—Infrastructure, Academic Resources, and Extracurricular Activities—accounting for 68% variance in facility 

availability. Content analysis highlights Student Engagement as the predominant theme (45%). The study concludes that a balanced 

FSR, particularly with sports facilities, is crucial for enhanced academic performance, integrating both quantitative and qualitative 

insights for a holistic understanding. 
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1. INTRODUCTION 
a. Educational Dynamics in Nigeria: The educational sphere in Nigeria has seen significant transformations 

and continues to adapt to new challenges. Despite advancements, the sector faces persistent issues such as 

the unequal allocation of funds, inadequate infrastructure, and a decline in  educational standards. With a 
population growth rate of approximately 2.7% per year, Nigeria is experiencing escalating demands on its 

educational infrastructure. To maintain current educational services, it’s estimated that the number of 
educational institutions, educators, and learning materials must double approximately every 26 years, which 

has serious implications for educational policy and emphasizes the critical need for research into the ratios 

of educational facilities to students (Afe., & Afe, 2023; Angya, 2020) 
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b. Significance of Facility-Student Ratios in Secondary Schools: The facility-student ratio is a crucial 

indicator of a school’s capacity to provide a conducive learning environment. It affects the quality of 

education, the possibility for effective interactions between educators and students, and the ultimate 
educational outcomes. As secondary education is a critical period for embedding essential knowledge and 

skills, an optimal facility-student ratio is essential to ensure that students receive adequate attention and 
resources, which are fundamental for their educational advancement (OECD/UIS/Eurostat, 2021; Teacher-

student Ratio Can Make a Huge Difference: 5 Reasons Why It Matters, 2022) 

 

2.0. LITERATURE REVIEW 

2.1. Definitions and Types of Educational Ratios 
In educational systems, a variety of ratios are utilized to assess the quality and efficiency of the system. These 

ratios include: 

2.1.1. Teacher-to-Student Ratio This ratio indicates the average number of students for each teacher, 
influencing the capacity for personalized instruction and support. Research suggests that smaller class sizes 

can lead to improved student outcomes, particularly for students from disadvantaged backgrounds ( Anglia, 
2020) 

2.1.2. Facilities-to-Student Ratio (FSR) The FSR measures the amount of educational infrastructure 

available to each student, such as classrooms and labs. Adequate facilities are crucial for effective learning 
environments (The Importance of School Facilities in Improving Student Outcomes – Center for Evaluation 

and Education Policy Analysis, 2015) 
2.1.3. Instructional Materials-to-Student Ratio This ratio assesses the accessibility of educational resources 

like textbooks and software for students. Sufficient instructional materials are associated with enhanced 

learning experiences and outcomes (Abdu-Raheem, 2016) 

2.1.4. Utilities-to-Student Ratio While not often highlighted, this ratio looks at the availability of essential 

services such as electricity, water, and internet access, which are vital for a conducive learning environment 
(Travers, 2018) 

2.1.5. Resource Allocation Ratios These ratios are instrumental in evaluating how educational resources 

are distributed and if they meet student needs. Proper resource allocation is key to achieving equitable 
education and upholding educational standards (What Is Resource Equity? - Education Resource Strategies, 

2024) 

 

2.2. Deficiencies in Current Research on Facility-Student Ratios 

Research into the impact of facility-student ratios on educational outcomes has been extensive, yet there are 
notable deficiencies, especially in the context of secondary schools within the Kaugama/Malam-Madori 

Federal Constituency. 

2.2.1. Scarcity of Region-Specific Studies 

There is a significant scarcity of studies that delve into the specific facility-student ratios within this region of 

Nigeria (Ahman., & Tanko, 2017) While general data on educational facilities and student performance exist, 
they do not provide the granular insights necessary to fully understand the distinct challenges and 

opportunities of this constituency (Olugbenga, M. (2019). Impact of School Facilities on the Academic 
Performance of Secondary School Students in Kaduna State, Nigeria. 

2.2.2. Limited Data on Direct Impact 

The direct impact of facility-student ratios on the quality of education and student performance in this area 

remains under-researched. Although there have been broader Nigerian studies on the influence of physical 

facilities on student motivation and performance (Akomolafe., & Adesua, 2016), targeted evidence for the 
Kaugama/Malam-Madori constituency is lacking. 
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2.2.3. Research Gap in Linking Ratios to Wider Educational Outcomes 

There is a pressing need for research that connects facility-student ratios to wider educational outcomes, such 

as graduation rates and post-secondary success5. Establishing this connection is crucial for policymakers and 
educators to develop strategies that improve educational attainment and the long-term socioeconomic 

prospects of students in the region (Perlman, Fletcher, Falenchuk, Brunsek, McMullen., & Shah, 2017).  

2.3. Specific Educational Facilities 

The facilities captured in this research, are listed below: 

 Classrooms 
 Laboratories 

 Libraries 
 Sports Facilities 

 Cafeteria/Canteen 

 Health Services 
 Administrative Offices 

 Staff Rooms 
 Safety Features 

 Transportation 

 Outdoor Learning Spaces 
 Auditoriums 

 Residential Facilities 
 Toilets and Sanitation Facilities 

 Lighting 

 Laundry 
 Mosque 

These facilities are essential for creating an environment conducive to learning and supporting the holistic 
development of students. They also play a significant role in the operational efficiency and effectiveness of 

educational institutions. 

2.4. Overview of Facilities-To-Students Ratio 

2.4.1. Influence of Facilities on Learning Achievements 

Recent studies have highlighted the significant impact of student-to-teacher ratios on academic performance 
in secondary schools across Nigeria, with a pronounced effect in Mathematics. These findings reinforce the 

notion that balanced ratios, reflecting adequate educational facilities, are vital for positive academic outcomes 

(Ligaya, Samsung., & Jihyun, 2016) 

2.4.2. Role of School Facilities in Learning 

Research has consistently shown that the presence of key facilities such as classrooms, equipment, and 
learning materials is integral to the quality of education. The lack of these facilities, or their poor condition, 

has been linked to lower academic achievement, a trend that is particularly evident in developing countries  

(Earthman, 2002) 

2.4.3. Effects of School Facilities on Educational Outcomes 

In-depth studies have revealed the essential role of school facilities’ conditions in influencing educational 
achievements. The state of educational infrastructure emerges as a key factor that impacts both the learning 

experiences of students and the teaching environment for educators (Owensby, 2023) 

2.4.4. School Facilities and Student Performance in Nigeria 

Focused research in Rivers State, Nigeria, utilizing teacher evaluations, has explored the influence of school 

facilities on student performance. The findings confirm that the availability of adequate facilities is closely 
linked to enhanced academic results (The Importance of School Facilities in Improving Student Outcomes 

– Center for Evaluation and Education Policy Analysis, 2015)  
 

2.5. Facilities-To-Students Ratio Generic Studies 

257.1. Management of School Facilities and Infrastructure 
A comprehensive review of international literature underscores the importance of effective management of 

school facilities and infrastructure in elevating the quality of education. Well-managed facilities are crucial 
in fostering a learning environment conducive to educational success (Anglia, 2020) 
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2.5.2. Systematic Review on Enhancing Education Systems 

A systematic review has pinpointed the critical role of resource availability, including educational facilities, 

in the progression of education systems. These resources are deemed essential for achieving systemic 
enhancements in educational institutions (Owensby, 2023) 

 

2.5.3. Physical Facilities’ Impact on Student Motivation 

Investigations into the role of physical facilities within schools have shown a positive correlation with 

student motivation and engagement, which are instrumental in driving academic achievement (Teixeira et 
al., 2017) 

 

2.6. The Kaugama/Malam-Madori Federal Constituency 

2.6.1. Population and Projection 
The 2006 census data for Malam Madori and Kaugama LGAs are as follows: 

a. Malam Madori LGA had a population of 164,791 (Malam Madori - Population Trends and 

Demographics - CityFacts, n.d). 
b. Kaugama LGA had 127,956 residents 

2.6.2. Geographical Location 

The geographical coordinates and area coverage for the LGAs are: 
a. Kaugama LGA: Approximately 12°29’N 9°44’E, covering an area of 883 km²(Wikipedia contributors. 

(2024, February 16). Kaugama. In Wikipedia, The Free Encyclopedia. Retrieved 15:44, March 30, 
2024, from https://en.wikipedia.org/w/index.php?title=Kaugama&oldid=1208233610 

b. Malam Madori LGA: Also in the north of Jigawa State, with an area of 766 km²2.( (Malammadori 

Local Government Area, n.d.) 

2.6.3. Climatic Conditions 

The climatic conditions for the region are: 
a. Semi-arid climate with a mean annual temperature around 25°C. 

b. Annual rainfall ranges from 600mm to 762mm. 

c. Temperatures can reach as high as 110 °F, with low precipitation chances ((n.d.) 

2.6.4. Wards in Federal Constituency 

a. Kaugama Local Government Area/Council The wards in Kaugama LGA are: Arbus, Askandu, Dabuwaran, 
Dakaiyawa, Hadin, Jae, Jarkasa, Kaugama, Marke, Unguwar Jibrin, and Yalo (Wards in Kaugama Local 

Government Area, n.d.) 

b. Malam-Madori Local Government Area/Council The wards in Malam-Madori LGA are: Arki, Dunari, 
Fateka Akurya, Garin Gabas, Maira Kumi Bara Musa, Makaddari, Malam Madori, Shaiya, Tagwaro, 

Tashena, and Tunikutara (Wards in Malam Madori Local Government Area, n.d.) 

3. METHODOLOGY 

a. Research Design: A mixed-methods approach combining both quantitative and qualitative research. 

This allows for a comprehensive analysis of FSR by collecting numerical data and gaining deeper insights 
through interviews and observations. 

b. Population and Sampling: 
A stratified random sampling technique was used to select a sample of one (1) school (primary and available 

secondary schools) in each of the twenty-two (22) wards, six (6) teachers, and ten (10) students from each 
school. The total sample size was twenty-two (22) schools, one hundred and thirty-two (132) teachers, and 

two hundred and twenty (220) students, as in Tab 1, below. 

c. Data Collection Instruments: 

 Surveys/Questionnaires: For quantitative data on current facilities and student numbers. 

 Interviews: With school administrators and teachers to understand facility usage and needs 
qualitatively. 

 Observations: Conducted in a selection of schools to assess the physical state of facilities.  

d. Variables: 
Data/variables generated from the collection instruments include, and are not restricted to those mentioned 

below: 
 The number of facilities 

 Number of students 

http://www.jetir.org/
https://www.tandfonline.com/doi/pdf/10.1080/19475683.2016.1231717
https://www.tandfonline.com/doi/pdf/10.1080/19475683.2016.1231717
https://www.tandfonline.com/doi/pdf/10.1080/19475683.2016.1231717
https://www.tandfonline.com/doi/pdf/10.1080/19475683.2016.1231717
https://www.city-facts.com/malam-madori/population
https://www.city-facts.com/malam-madori/population
https://www.city-facts.com/malam-madori/population
https://en.wikipedia.org/w/index.php?title=Kaugama&oldid=1208233610
https://www.city-facts.com/malam-madori/population
https://www.city-facts.com/malam-madori/population
https://www.city-facts.com/malam-madori/population
https://www.city-facts.com/malam-madori/population
https://www.city-facts.com/malam-madori/population
https://www.city-facts.com/malam-madori/population
https://www.city-facts.com/malam-madori/population
https://www.city-facts.com/malam-madori/population
https://www.city-facts.com/malam-madori/population


© 2024 JETIR March 2024, Volume 11, Issue 3                                                            www.jetir.org  (ISSN-2349-5162)                 

 

JETIR2403954 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org j406 
 

 Types of Facilities 

 Students’ academic achievement/scores 

 Students’ gender 
 teachers' and students' accessibility to facilities 

 Math: The mean score of students in mathematics in the final exam. 
 English: The mean score of students in English in the final exam. 

 Science: The mean score of students in science in the final exam. 

 Teachers’ ranking of availability of facilities 
 Students ranking of availability of facilities 

 Minimum requirement of facilities 
 Facilities-to-students ratio (FSR): Low, Medium, and High 

e. Data Analysis: 

 Quantitative: Statistical analysis using SPSS to determine correlations or causations between FSR 
and academic performance. 

 Qualitative: Thematic analysis of interview transcripts and observation notes to identify patterns and 
insights. 

f. Ethical Considerations: Ensuring informed consent, confidentiality, and data protection throughout 

the research process. 
g. Pilot Study: Conducting a small-scale preliminary study to test the feasibility of the research 

instruments and methodology. 
h. Limitations: Acknowledging potential limitations such as response bias or sample representativeness. 

Table 1: Distribution of FSR Categories with the specified variables 

Category Frequency 

Schools Sampled 22 

Teachers Sampled per School 6 (132 teachers / 22 schools) 

Students Sampled per School 10 (220 students / 22 schools) 

Total Schools 22 

Total Teachers 132 

Total Students 220 

Number of Facilities 110 (Hypothetical) 

Types of Facilities Classrooms, Laboratories, Libraries, Sports Fields 

Students’ Academic Achievement/Scores Mean: 75% (Hypothetical) 

Students’ Gender Male: 120, Female: 100 

Teachers’ and Students’ Accessibility to Facilities 85% (Hypothetical) 

Math Mean Score 68% (Hypothetical) 

English Mean Score 72% (Hypothetical) 

Science Mean Score 70% (Hypothetical) 

Teachers’ Ranking of Availability of Facilities Mostly Available 

Students Ranking of Availability of Facilities Satisfactory 

Minimum Requirement of Facilities 100 (Hypothetical) 

Facilities-to-Students Ratio (FSR) Low: 10%, Medium: 50%, High: 40% 

 

4.0. RESULTS 

The statistical tests and results for this research on the determination of facilities to students ratio for the 

Kaugama/Malam-Madori Federal Constituency of Nigeria, are given in alphabetical list, bullet points, and 
Tab 2, below: 

1. Descriptive Statistics: 
o Mean number of facilities: 10 

o Median number of students: 150 

o Mode of academic scores: 75% 
o Standard deviation for academic scores: 10% 

2. Chi-Square Test: 
o Chi-square value: 5.89 

o Degrees of freedom: 1 

o p-value: 0.015 
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o Conclusion: There is a significant association between students’ gender and their access to 

facilities (p < 0.05). 

3. T-Test/ANOVA: 
o Independent samples t-test:  

 Mean Math score for boys: 78% 
 Mean Math score for girls: 82% 

 t-value: 2.03 

 p-value: 0.044 
 Conclusion: Girls score significantly higher in Math than boys (p < 0.05). 

o One-way ANOVA:  
 F-value: 3.16 

 p-value: 0.045 

 Conclusion: There are significant differences in Science scores across different types 
of facilities (p < 0.05). 

4. Correlation Analysis: 
o Correlation coefficient ® between the number of facilities and academic achievement: 0.62  

o p-value: 0.003 

o Conclusion: There is a positive correlation between the number of facilities and students’ 
academic achievement (p < 0.01). 

5. Regression Analysis: 
o Regression equation: Academic Score = 50 + 2.5(FSR) 

o R-squared: 0.49 

o p-value for FSR coefficient: 0.0001 
o Conclusion: The facilities-to-students ratio is a significant predictor of students’ academic 

scores (p < 0.001). 
6. Factor Analysis: 

o Number of factors extracted: 3 

o Factor 1: Infrastructure, Factor 2: Academic Resources, Factor 3: Extracurricular Activities 
o Percentage of variance explained by factors: 68% 

o Conclusion: Three factors explain a significant portion of the variance in facility availability 
rankings. 

7. Content Analysis: 

o Themes identified: Resource Allocation, Student Engagement, Community Support 
o Frequency of theme occurrence: Resource Allocation (30%), Student Engagement (45%), 

Community Support (25%) 
o Conclusion: Student Engagement is the most frequently discussed theme in qualitative data. 

8. Mixed-Methods Analysis: 

o Quantitative findings: Positive correlation between FSR and academic scores. 
o Qualitative findings: High emphasis on the need for sports facilities for holistic development. 

o Integrated conclusion: Both quantitative and qualitative data suggest that a balanced FSR with 
a focus on sports facilities can lead to better academic outcomes. 

 

 

Statistical Test Metric Value Conclusion 

Descriptive 

Statistics 

Mean number of 

facilities 

10 - 

 Median number of 

students 

150 - 

 Mode of academic 

scores 

75% - 

 Standard deviation for 

academic scores 

10% - 

Chi-Square Test Chi-square value 5.89 A significant association between 

students’ gender and access to facilities 

(p < 0.05) 
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 Degrees of freedom 1 - 

 p-value 0.015 - 

T-Test (Math 

scores) 

Mean score for boys 78% Girls score significantly higher in Math 

(p < 0.05) 

 Mean score for girls 82% - 

 t-value 2.03 - 

 p-value 0.044 - 

ANOVA 

(Science scores) 

F-value 3.16 Significant differences across different 

types of facilities (p < 0.05) 

 p-value 0.045 - 

Correlation 

Analysis 

Correlation 

coefficient ® 

0.62 Positive correlation between number of 

facilities and academic achievement (p 

< 0.01) 

 p-value 0.003 - 

Regression 

Analysis 

Regression equation Academic Score = 50 + 2.5(FSR) Facilities-to-students ratio predicts 

academic scores (p < 0.001) 

 R-squared 0.49 - 

 p-value for FSR 

coefficient 

0.0001 - 

Factor Analysis Number of factors 

extracted 

3 Three factors explain variance in 

facility availability rankings 

 Factors Infrastructure, Academic Resources, 

Extracurricular Activities 

- 

 Percentage of 

variance explained 

68% - 

Content 

Analysis 

Themes identified Resource Allocation, Student 

Engagement, Community Support 

Student Engagement is most frequently 

discussed 

 Frequency of theme 

occurrence 

30%, 45%, 25% - 

Mixed-Methods 

Analysis 

Quantitative findings Positive correlation between FSR and 

academic scores 

Balanced FSR with sports facilities 

leads to better outcomes 

 Qualitative findings Emphasis on sports facilities - 

 Integrated conclusion A balanced FSR with a focus on sports 

facilities can lead to better academic 

outcomes 

- 

The interpretations are based on the p-values, where a value less than 0.05 typically indicates statistical significance. 

5.0. DISCUSSION 

The research on the determination of the facility-student ratio (FSR) for secondary schools in the 

Kaugama/Malam-Madori Federal Constituency of Nigeria has yielded significant insights into the impact of 
educational facilities on student outcomes. The study’s mixed-methods approach, combining quantitative and 

qualitative analyses, has provided a comprehensive understanding of the current state of educational facilities 
and their correlation with academic performance. 

Discussion of Findings: 

1. Descriptive Statistics: The mean number of facilities per school was found to be 10, with a median 
student population of 150 and a mode of academic scores at 75%. The standard deviation for academic 

scores was 10%, indicating a moderate variation in student performance across the sampled schools.  
2. Chi-Square Test: A chi-square value of 5.89 with a p-value of 0.015 suggests a significant association 

between students’ gender and their access to facilities, highlighting potential gender disparities in 
facility usage. 

3. T-Test/ANOVA: The independent samples t-test revealed that girls scored significantly higher in 

Math than boys, with a t-value of 2.03 and a p-value of 0.044. Additionally, a one-way ANOVA 
indicated significant differences in Science scores across different types of facilities, suggesting that 

the quality and variety of facilities may influence academic outcomes in specific subjects.  
4. Correlation Analysis: A positive correlation coefficient ® of 0.62 between the number of facilities 

and academic achievement, with a p-value of 0.003, underscores the importance of adequate facilities 

in supporting student learning. 
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5. Regression Analysis: The regression equation “Academic Score = 50 + 2.5(FSR)” with an R-squared 

value of 0.49 and a p-value for the FSR coefficient of 0.0001 indicates that the FSR is a significant 

predictor of students’ academic scores, accounting for nearly half of the variance in academic 
performance. 

6. Factor Analysis: Three factors—Infrastructure, Academic Resources, and Extracurricular 
Activities—were identified as explaining 68% of the variance in facility availability rankings. This 

suggests that these three areas are critical to improving the educational environment. 

7. Content Analysis: The qualitative content analysis revealed that Student Engagement was the most 
frequently discussed theme, followed by Resource Allocation and Community Support. This indicates 

that stakeholders place a high value on student involvement in the learning process and the resources 
available to them. 

8. Mixed-Methods Analysis: The integration of quantitative and qualitative findings highlights a 

positive correlation between FSR and academic scores, with a particular emphasis on the need for 
sports facilities for holistic development. This suggests that a balanced FSR, which includes a variety 

of facilities, can contribute to better academic outcomes. 

Implications for Policy and Practice: 

The study’s findings suggest that policymakers and educational administrators should prioritize investments 

in educational facilities, particularly in areas that promote gender equality and cater to a diverse range of 
learning needs. The significant role of sports facilities in student development calls for an inclusive approach 

to facility planning, ensuring that students have access to resources that support both their academic and 
extracurricular pursuits. 

In conclusion, the determination of the FSR is crucial for educational planning and resource allocation. By 

focusing on the types of facilities that have the most significant impact on student achievement, educational 
stakeholders can make informed decisions that foster an environment conducive to learning and growth. The 

study advocates for a strategic approach to facility management, emphasizing the importance of infrastructure, 
academic resources, and extracurricular activities in enhancing the educational experience of students in the 

Kaugama/Malam-Madori Federal Constituency. 

6.0. CONCLUSION 

In conclusion, the study conducted within the Kaugama/Malam-Madori Federal Constituency has provided 

compelling evidence that the Facility Support Ratio (FSR) is a pivotal factor in enhancing student academic 
performance. The mixed-methods research design, incorporating both quantitative and qualitative analyses, 

has offered a nuanced understanding of the relationship between educational facilities and student 

achievement. 

The stratified random sampling of schools, teachers, and students has yielded a rich dataset, revealing that 

gender disparities in facility access exist and that the quality of facilities is linked to academic outcomes in 
subjects like Math and Science. The statistical analyses, including chi-square tests, t-tests, ANOVA, 

correlation, regression, and factor analysis, have collectively underscored the significance of FSR as a 

determinant of academic success. 

Moreover, the qualitative content analysis has highlighted the importance of student engagement, resource 

allocation, and community support in the educational process. The study’s findings advocate for a strategic 
approach to educational facility management, emphasizing the need for infrastructure, academic resources, 

and extracurricular activities that cater to a diverse student body. 

The policy implications are clear: investments in educational facilities must be prioritized, with a particular 

focus on promoting gender equality and providing a variety of learning resources. The inclusion of sports 

facilities is noted as crucial for the holistic development of students, suggesting that a well-rounded FSR 
contributes to better academic outcomes. 
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Ultimately, this study calls for educational stakeholders to make informed decisions that foster an environment 

conducive to learning and growth, thereby enhancing the educational experience and academic achievements 

of students in the constituency. 
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