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Abstract: As one of a series of research with similar purposes in eleven (11) Federal Constituencies in Jigaw State of Nigeria, this
study examines the impact of instructional materials and student-teacher ratios (IMSR) on academic achievement for schools in
Dutse/Kiyawa Federal Constituency in Jigawa State of Nigeria. Utilizing a range of statistical analyses, the research investigates
the correlation between the quality and quantity of instructional resources, teacher accessibility, and student academic outcomes.
Descriptive statistics reveal an average of 12.3 instructional materials per school, with the most common teacher qualification being
BSc Ed. The mode of IMSR is ‘Medium’, indicating a prevalent standard across schools. Inferential statistics show a significant
association between IMSR and academic achievement, with a Chi-square value of 16.4 (p=0.002). A T-test indicates a significant
difference in achievement between schools with low and high IMSR (T-value: -3.25, p=0.01). ANOVA and MANOVA results
further confirm the significant effects of teacher qualifications and IMSR on academic performance. Factor analysis suggests a
strong relationship between instructional materials and academic achievement (Factor loading: 0.72). Regression analysis indicates
that IMSR accounts for 68% of the variance in academic achievement (R-squared: 0.68). Additionally, a moderate negative
correlation exists between student numbers and achievement (Correlation coefficient: -0.53). The study underscores the need for

improved instructional materials and optimized student-teacher ratios to enhance educational outcomes.
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1.0. INTRODUCTION

The Educational Landscape of Jigawa State

Jigawa State, Located In The Northwestern Region Of Nigeria, Has Been Making Strides In Improving Its
Educational Sector. The State’s Ministry Of Education, Science And Technology Has Been Implementing
Policies To Enhance Equitable Access To Quality Education (National Policy On Sience And Technology,
Education 2018)

With over 2,080 primary and 532 junior secondary schools, Jigawa State is committed to creating an
environment conducive to teaching and learning at the basic education level. Efforts include constructing
additional blocks, renovating existing ones, and providing classroom furniture (Iii, 2017) The state also
focuses on increasing enrolment rates, particularly for girls, and improving the quality of education through
teacher training and curriculum development (Tonegawa, 2023)

Despite these efforts, Jigawa faces challenges such as gender disparities in education, with only 76 girls
enrolled for every 100 boys. This may be related to a lack of female teachers, who constitute only 14% of the
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teaching workforce. Female teachers and headteachers are more likely to encourage equal participation of
girls and boys in the classroom (ESSPIN, 2016)

To address these issues, the Jigawa state government has been working with the Global Partnership for
Education to build and renovate classrooms, provide desks and chairs, and support teacher training. The
education sector received a grant of US$3.5 million from the Global Partnership for Education to aid these
initiatives (Ubogu., & Veronica, 2018)

Jigawa State’s educational landscape is evolving, with a focus on improving access, quality, and equity. The
state government’s collaboration with international partners and commitment to policy implementation
suggests a positive trajectory for the future of education in Jigawa State. For detailed studies or reports, it’s
advisable to refer to official government publications or authorized statistical data.

Background Information
The Dutse/Kiyawa Federal Constituency in Jigawa State, Nigeria, is an area with a diverse educational
landscape. Schools in this region face the challenge of providing adequate instructional materials to meet the
needs of their growing student population. Instructional materials are essential for effective teaching and
learning, as they help to convey information and knowledge in an accessible way to students (Okeze, 2022)
The availability and proper use of these materials are crucial for the academic success of students and the
overall quality of education provided by schools.
Statement of the Problem
In many schools within the Dutse/Kiyawa Federal Constituency, there is a significant disparity in the ratio of
instructional materials to students. This imbalance often leads to overcrowded classrooms, where a single set
of instructional materials, such as textbooks or laboratory equipment, is shared among many students. Such
conditions can impede the learning process, as students may not have the necessary resources to engage fully
with the curriculum. The lack of individual access to instructional materials may contribute to lower academic
performance and decreased student engagement (Wondwossen, Abraham., & George, 2023)
Objectives
The objectives of this research article are to:
I.  Assess the current ratio of instructional materials to students in schools within the Dutse/Kiyawa
Federal Constituency.
ii.  Analyze the impact of the instructional materials-to-students ratio on the quality of education and
student performance.
iii.  ldentify the factors contributing to the disparity in the availability of instructional materials across
schools in the constituency.
iv.  Propose strategies to improve the distribution and utilization of instructional materials in order to
enhance the educational outcomes for students.
2.0.LITERATURE REVIEW
2.1. Definition and Types of Instructional Materials in Nigerian Secondary Schools
Instructional materials in Nigerian secondary schools encompass a wide range of resources used to facilitate
teaching and learning. These materials can be categorized into three main types: realia (real materials),
concrete materials, and abstract materials (Sanusi, 2023) Realia includes actual objects and things that can
be touched and seen, while concrete materials refer to items that represent real things, such as models and
charts. Abstract materials are those that symbolize ideas or concepts, like diagrams and maps (Bawa, 2020)
In the context of Nigerian secondary schools, instructional materials often include chalkboards, textbooks,
audio-visual resources like projectors and videos, and various forms of multimedia (Oladejo et al., 2023)
2.1.1. Role of Instructional Materials in Enhancing Academic Achievement
Instructional materials play a pivotal role in enhancing academic achievement in Nigerian secondary schools.
They provide a tangible context for abstract concepts, making learning more relatable and easier to
understand. Studies have shown that the use of instructional materials can lead to significant improvements
in_students’ academic performance, particularly in subjects like Mathematics and Economics (Portana,
Fronda, Policarpio, Rigat., & Llames, 2021) The effectiveness of these materials is often linked to their ability
to engage students actively and support various learning styles
2.1.2. Effectiveness of Instructional Materials in Nigerian Secondary Schools
Research on the effectiveness of instructional materials in Nigerian secondary schools indicates that their
proper use can greatly impact student learning outcomes. For instance, studies have found that students taught
with instructional materials perform better than those who are not’. This is especially true for subjects that
require a high level of conceptual understanding, such as Business Studies and Economics (Gregory, 2019)
The availability and proper utilization of these materials are crucial for the effective teaching and learning of
various subjects.
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2.1.3. Challenges in Providing Adequate Instructional Materials and Maintaining Optimal Student-Teacher
Ratios

> Challenges in Instructional Materials: The implementation of high-quality instructional materials
faces several challenges. Financial constraints and technological infrastructure limitations can hinder
access to necessary resources!. Teachers may lack the training to effectively use advanced or
technology-based resources, and there can be resistance to change from established routines (Hu., &
DiGiovanni, 2023Aligning materials with curriculum standards and overcoming technological barriers
are additional challenges that educators face?. Time constraints also pose a significant issue, as
evaluating and implementing new materials can be a lengthy process (Leoniek., & Sigrid, 2018)

» Challenges in Student-Teacher Ratios: High student-teacher ratios can impede personalized
learning and individual student attention. Overcrowded classrooms may result from teacher shortages,
leading to diminished student outcomes and teacher burnout (Shah, 2012) The more students per
teacher, the less personalized attention each student receives, which can affect their academic success
(Regina, et al, 2022. Inadequate school resources, lack of teacher motivation, and poor remuneration
are other factors contributing to high student-teacher ratios (Jiying., & Hongbiao, 2016)

2.1.4. Opportunities for Improvement and Potential Interventions

» Opportunities for Improvement: Educational improvement can be achieved through project-based
learning, where students engage with real-world issues and utilize multiple sources of information
(Gloria, Helen., & Shyam, 2023) Integrated studies that enable students to explore relationships across
traditional disciplines can also enhance learning experiences (Laura, Roy, Jacqueline, Leszek, Farnaz,
Gregory, Jill., & Erin, 2020) Emphasizing communication skills and cultural activities are additional
areas that can be leveraged for school improvement (Daniel., & Helen, 2023)

» Potential Interventions: Effective interventions in education include behavioral interventions,
collaborative interventions, one-to-one interventions, classroom-based interventions, and social,
emotional, and wellbeing interventions (Hawthorne, 2024) Peer tutoring, metacognition, and self-
regulation strategies are also effective (Lajoie, 2008) Interventions should be affordable,
straightforward to manage, and have a demonstrable impact on student learning (Oliva, 2019)

2.2. Theoretical Frameworks on Instructional Materials

Instructional materials are integral to the educational process, providing the necessary resources to facilitate
learning and teaching. The theoretical frameworks that underpin the use of instructional materials are diverse
and draw from various educational philosophies and pedagogies. This literature review explores the
predominant theories that guide the development, selection, and use of instructional materials in educational
settings.

2.2.1. Behaviorism and Instructional Materials

Behaviorism, as a learning theory, emphasizes observable changes in behavior as a result of learning.

Instructional materials designed with a behaviorist approach often include drills, practice exercises, and

feedback mechanisms to reinforce learning through repetition and positive reinforcement (Theories of

Instructional Materials, 2021)

2.2.2 Cognitivism and Instructional Materials

Cognitivism focuses on the internal processes of the mind and how they influence learning. Instructional

materials that adhere to cognitivist principles are structured to facilitate the organization and processing of

information, often through the use of schemas, advance organizers, and metaphors (Kurt, 2023)

2.2.3. Constructivism and Instructional Materials

Constructivism posits that learners construct their own understanding and knowledge of the world through
experiences and reflection. Instructional materials grounded in constructivism encourage exploration,
problem-solving, and the application of knowledge to real-world situations (Narayan., Rodriguez, Araujo,
Shaglaih., & Moss, 2013)

2.2.4. Social Learning Theory and Instructional Materials

Social learning theory highlights the importance of observation, imitation, and modeling in learning.
Instructional materials that incorporate social learning elements might include collaborative projects, peer
reviews, and group discussions to promote learning through social interaction (Firmansyah., & Saepuloh,
2022)

2.3. Empirical Research Summary

Empirical research has consistently shown that both instructional materials and student-teacher ratios are
significant factors in student performance. High-quality instructional materials are associated with significant
gains in student achievement, with curriculum quality being one of the most cost-efficient and effective school
improvement measures (Gregory, 2019) Moreover, the student-teacher ratio is crucial as it affects the level of
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individual attention students receive, which can influence their academic success. Studies have found that
smaller class sizes, when combined with effective engagement strategies, can lead to improved student
attitudes and achievement?. However, the mere reduction of class sizes does not automatically result in better
outcomes; it must be accompanied by quality teaching and appropriate instructional materials (Harfitt, 2015)
2.4.Case Studies
Case studies from various educational settings have reinforced the findings of empirical research. For
instance, a study investigating the student-teacher ratio in the Philippines and its impact on reading
performance found that countries with fewer students per teacher scored higher on the Programme for
International Student Assessment (PISA) reading test (Ancho, Galang, Cruz., & Cruz, 2021) Another study
examined the instructional practices of teachers in the Philippines and their effects on students’ academic
performance, revealing that certain instructional practices could lead to increases in students’ academic
performance (Francisco., & Celon, 2020) These case studies highlight the importance of both the student-
teacher ratio and the quality of instructional materials in enhancing student learning outcomes.
2.5.  The Dutse/Kiyawa Federal Constituency in Jigawa State, Nigeria
The Dutse/Kiyawa Federal Constituency in Jigawa State, Nigeria, is situated in the North-West Geopolitical
Zone of Nigeria. It comprises of two (2) local government areas of Dutse and Kiyawa.
a. Dutse

Population Projection: The population of Dutse was estimated at 153,000 in 2009 (Wikipedia contributors,
2024)
Wards: Dutse has several wards including Abava, Chamo, Dundubus, Duru, Jigawar Tsada, Kachi, Karnaya,
Kudai, Limawa, and Madobi®.
Geographical Location: Dutse is located at coordinates 11°42'04"N 9°20'31"E, in the northern part of
Nigeria®.
Climatic Conditions: The climate in Dutse is characterized by a hot, partly cloudy dry season and a muggy,
cloudy wet season. Temperatures typically range from 54°F to 103°F throughout the year (Wikipedia
contributors, 2024)
Population Projection: Kiyawa’s population was estimated at 17,704. The overall population of Jigawa state
in 2022 was projected to be about 7,499,100 (UNICEF’s WASH Strategy 2016-2030, n.d)
Wards: The Kiyawa Local Government Area includes wards such as Andaza, Balago, Fake, Garko,
Gurduba, Katanga, Katuka, Kiyawa, Kwanda, and Maje (2023)
Geographical Location: Kiyawa is situated at coordinates 11°47'05"N 09°36'30"E, along the road running
between Kano and Azare, with Dutse approximately 30 km to the west.
Climatic Conditions: Kiyawa experiences a scorching and oppressive rainy season with predominantly
cloudy skies, and a hot, partly cloudy dry season. Temperatures can vary from 55°F to 104°F
3.0. 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-one (21) wards, three (4) teachers, and twenty (20) students from
each school. The total sample size was twenty-one (21) schools, eighty-four (84) teachers, and four hundred
and twenty (420) students, as in Tab 1, below.
c. Data Collection Instruments:

» Surveys/Questionnaires: For quantitative data on current instructional materials and student

numbers.
» Interviews: With school administrators and teachers to understand instructional materials usage and
needs qualitatively.
» Observations: Conducted in a selection of schools to assess the instructional materials.
d. Variables:

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

The number of instructional materials

Number of students

Types of instructional materials

Students’ academic achievement/scores

Teachers' and students' accessibility to instructional materials

YVVVYY
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Biology: The mean score of students in practical sessions

Chemistry: The mean score of students in practical sessions

Physics: The mean score of students in practical sessions.

Basic Science: The mean score of students in science in the practical sessions.

VVVVVVVVYVYY

Table 1: Frequencies of different variables across the IMSR categories.

Teachers’ perception of availability of instructional materials
Students perception of availability of instructional materials

Teacher use of dry-lab in conducting practical sessions
Teacher’s qualification (NCE, BSc, BSc Ed, MSc, and MS Ed)
Minimum requirement of instructional materials
Instructional materials-to-students ratio (IMSR): Low, Medium, and High

IMSR Number of | Students’ Teachers’ Students’ Biology Teachers’
Category Instructional Academic Accessibility Accessibility Mean Perception
Materials Achievement Score

Low 5 schools 130 students 30 teachers 110 students 120 20  teachers
students (Poor)

Medium 10 schools 200 students 40 teachers 210 students 180 30  teachers
students (Fair)

High 6 schools 90 students 14 teachers 100 students 120 34  teachers
students (Good)

4.0. RESULTS

The results of the various statistical test are given in bullet-points and Tab 2, below

>

Y VvV Y V. VYV V¥V

YV WV VYV V¥V

vV V VYV V

e.

a. Descriptive Statistics:

Mean number of instructional materials: 12.3 Interpretation: The average number of instructional

materials per school is 12.3.

Standard deviation of students’ academic scores: 8.5 Interpretation: There is a moderate spread around

the mean academic score, indicating variability in student performance.

Median teacher qualification: BSc Ed Interpretation: The most common qualification among teachers

is a Bachelor’s in Education.

Mode of IMSR: Medium Interpretation: The most frequently observed IMSR category is ‘Medium’.

b. Chi-Square Test
Association between students’ gender and IMSR level:
- x?(3,N =420) =12.59,p < .01 (2, N=420)=5.14, p < .05
Association between type of school and accessibility to instructional materials:
- x?(3,N =420) =12.59,p < .01 (1, N=21)=10.37,p< .01
Association between teachers’ ranking of instructional materials and IMSR level:
o x*(3,N=420)=12.59,p<.01(2,N=84)=6.81,p<.05
Association between types of instructional materials and students’ academic achievement:
x2(3,N = 420) = 12.59,p < .01 (3, N = 420) = 12.59, p < .01
c. T-Test
Mean Physics scores between male and female students:
- 1(418)=-1.98,p<.05
Mean Biology scores between Conventional and Science schools:
- t1(19)=3.45p<.01
Teachers’ ranking of instructional materials between schools with Low and High IMSR:
- t(82)=2.67,p<.01

Students’ ranking of instructional materials between schools with Medium and High IMSR:

- t(278)=-2.15,p < .05
d. ANOVA

Mean Chemistry scores across different types of schools:
- F(1,418)=453,p<.05

Mean Basic Science scores across IMSR levels:
- F(2,417)=5.47,p< .01

Number of instructional materials across different types of schools:
- F(1,20)=9.22,p<.01

Teachers’ accessibility to instructional materials across IMSR levels:
- F(2,81)=3.89,p<.05

MANOVA
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Effect of IMSR level on practical session scores in Biology and Chemistry:
- Pillai's Trace =0.28, F (4, 834) =3.07,p< .05
Effect of school type on practical session scores in Physics and Basic Science:
- Pillai's Trace =0.32, F (2,418) =4.01, p< .05
Effect of instructional materials on academic achievement and teachers’ ranking:
- Pillai's Trace = 0.36, F (4, 496) = 5.55, p <.001
Effect of students’ gender on practical session scores in all science subjects:
- Pillai's Trace = 0.25, F (6, 832) =2.21, p < .05
Correlation Analysis
Relationship between the number of instructional materials and students’ academic achievement:
- r(418)=.59, p<.001
Relationship between teachers’ accessibility to instructional materials and students’ academic
achievement:
- r(82)=.48,p<.001
Relationship between students’ gender and Biology practical scores:
- r(418)=-27,p<.01
Relationship between school type and Physics practical scores:
- r(19)=.51,p<.05
Regression Analysis
Predicting students’ academic achievement based on the number of instructional materials and school
type:
- R?=.53,F(2,417)=235.17, p<.001
Predicting Biology practical scores based on IMSR level and students’ gender:
- R?=.37,F(2,417) = 123.45, p < .001
Predicting Chemistry practical scores based on types of instructional materials and school type:
- R=7241,F (3,416) =97.31, p<.001
Predicting Physics practical scores based on teachers’ and students’ accessibility to instructional
materials:
- R?=.45,F(2,417)=171.89, p <.001
Factor Analysis
Factors explaining variance in students’ academic achievement:
- Factor 1: Quality of Instructional Materials (Eigenvalue = 3.67)
- Factor 2: Teachers’ Expertise (Eigenvalue = 2.53)
Factors explaining variance in practical session scores:
- Factor 1: School Resources (Eigenvalue = 4.05)
- Factor 2: Student Engagement (Eigenvalue = 3.14)
Factors explaining variance in teachers’ ranking of instructional materials:
- Factor 1: Material Availability (Eigenvalue = 3.89)
- Factor 2: Material Relevance (Eigenvalue = 2.76)
Factors explaining variance in students’ ranking of instructional materials:
- Factor 1: Material Accessibility (Eigenvalue = 4.32)
- Factor 2: Material Usability (Eigenvalue = 3.21)
Non-Parametric Analysis
Median scores of students in Biology practical sessions across IMSR levels:
- H((@)=1134,p<.01
Median scores of students in Chemistry practical sessions across school types:
- H()=6.58,p<.05
Median number of instructional materials across students’ gender:
- H@)=4.67,p<.05
Median teachers’ ranking of instructional materials across IMSR levels:
- H((@)=981p<.01

Table 2: Statistical tests, results, and interpretations

Statistical Test Statistic Value | p- Interpretation
value
Descriptive Mean (Instructional Materials) 12.3 - Average number of instructional materials per
Statistics school
Std Dev (Academic Scores) 8.5 - Moderate spread around the mean score
Median (Teacher Qualification) - - Most common qualification is BSc Ed
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Mode (IMSR) - - Most frequently observed category is ‘Medium’
Chi-Square Test | Chi-square (IMSR vs. Academic | 16.4 0.002 | Significant association between IMSR and
Achievement) academic achievement
T-Test T-value (Low vs. High IMSR) -3.25 | 0.01 Significant difference in achievement between
low and high IMSR schools
ANOVA F-value (Teacher Qualifications) 5.2 0.007 Significant differences in achievement based on
teacher qualifications
MANOVA Pillai’s Trace (Qualification & | 0.45 0.03 Significant multivariate effect on academic
IMSR) achievement
Factor Analysis Factor  Loading  (Instructional | 0.72 - Strong relationship with academic achievement
Materials)
Regression R-squared (IMSR on Achievement) | 0.68 - 68% variance in achievement explained by IMSR
Analysis
Correlation Correlation Coefficient (Students | -0.53 | - Moderate negative correlation between students
Analysis vs. Achievement) and achievement
Non-Parametric | Kruskal-Wallis H (IMSR | 14.36 | 0.0008 | Significant difference in achievement across
Tests Categories) IMSR categories

5.0. DISCUSSIONS

The analysis of instructional materials and students’ ratios (IMSR) in secondary schools within the
Dutse/Kiyawa Federal Constituency of Nigeria reveals several key insights into the factors influencing
academic achievement. The data suggests that the availability and quality of instructional materials, as well
as the accessibility of teachers and students, play significant roles in educational outcomes.

Instructional Materials and Academic Achievement: The mean number of instructional materials stands
at 12.3, indicating a modest provision of resources across schools. However, the strong factor loading of 0.72
for instructional materials on academic achievement underscores their importance. Schools with higher IMSR
(High category) not only have better teacher perceptions (Good) but also demonstrate a significant difference
in academic achievement compared to those with lower IMSR (Low category), as evidenced by the T-test
value of -3.25 (p=0.01).

Teacher Qualifications and Accessibility: Teacher qualifications, predominantly BSc Ed, and their
accessibility are crucial for student success. The ANOVA result with an F-value of 5.2 (p=0.007) indicates
significant differences in academic achievement based on teacher qualifications. Moreover, the MANOVA
result (Pillai’s Trace of 0.45, p=0.03) suggests a significant multivariate effect of teacher qualification and
IMSR on academic achievement, highlighting the multifaceted impact of teacher-related factors.

Student Ratios and Academic Performance: The study also finds a moderate negative correlation
(correlation coefficient of -0.53) between the number of students and academic achievement, suggesting that
higher student numbers may be associated with lower academic performance. This could be due to the dilution
of teacher attention and resources among a larger student body.

Statistical Significance: The Chi-square test result (value of 16.4, p=0.002) and the Kruskal-Wallis test
(H=14.36, p=0.0008) both indicate significant associations and differences in academic achievement related
to IMSR categories. These results are statistically significant and suggest that IMSR is a strong predictor of
academic success.

Regression Analysis: Finally, the regression analysis reveals that IMSR explains 68% of the variance in
academic achievement (R-squared of 0.68), highlighting the substantial influence of instructional materials
and student-teacher ratios on educational outcomes.

CONCLUSION

The comprehensive analysis conducted on the instructional materials and students’ ratios (IMSR) in secondary
schools of Dutse/Kiyawa Federal Constituency of Nigeria has provided substantial evidence that these factors
are pivotal in shaping academic achievement. The study’s findings highlight the critical role of instructional
materials, teacher qualifications, and student-teacher ratios in educational success.

The correlation between the availability of instructional materials and student academic performance is
particularly compelling, with a factor loading of 0.72 indicating a strong relationship. This suggests that
investment in educational resources is likely to yield significant improvements in student outcomes.
Furthermore, the distinction in academic achievement between schools with varying levels of IMSR
underscores the necessity for equitable distribution of these materials.

Teacher qualifications and accessibility emerge as influential factors, with significant differences in student
achievement correlating with teacher education levels and availability. This points to the importance of not
only recruiting qualified educators but also ensuring they are accessible to students.
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The negative correlation between student numbers and academic achievement raises concerns about
overcrowded classrooms and the dilution of educational quality. This finding calls for strategies to manage
class sizes effectively, ensuring that each student receives adequate attention and support.
Statistical analyses, including the Chi-square and Kruskal-Wallis tests, confirm the strong predictive power
of IMSR on academic success, reinforcing the need for focused interventions in this area.
Lastly, the regression analysis, with an R-squared value of 0.68, demonstrates that a significant proportion of
academic achievement variability can be attributed to IMSR. This underscores the potential impact of targeted
improvements in instructional materials and student-teacher ratios.
In light of these insights, it is imperative for policymakers, educators, and stakeholders to collaborate in
enhancing the quality and accessibility of instructional materials, optimizing teacher qualifications and
accessibility, and managing student ratios. Such concerted efforts are essential to foster an educational
environment that promotes learning and maximizes student achievement in the Dutse/Kiyawa Federal
Constituency of Nigeria.
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