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Abstract—This study aims to analyze the effect of
different teaching methods on student performance in
high school, considering the variables of gender,
geographical location (urban vs. rural), type of school
management (government vs. private), and the subject of
study (Mathematics vs. Science). Data were collected
from 200 students, with statistical methods such as
descriptive statistics, t-tests, and correlation analysis
used to determine relationships and differences across
groups. The results indicate significant variations in
academic performance based on gender, location, and
type of management, suggesting the influence of teaching
methods and external factors.

Index Terms—Teaching Methods, Student Performance,
Gender, Location, Type of Management, Statistical
Analysis, t-test, Correlation.

I. INTRODUCTION

The effectiveness of teaching methods has long been a
topic of interest in educational research. This study
aims to determine how various teaching approaches
impact student performance, while considering
gender, geographic location, school management type,
and subject. Research suggests that external factors
such as location and type of school may affect how
teaching methods influence student outcomes.
Meaning

Teaching methods on student performance refer to the
impact that various instructional strategies have on
learners' academic outcomes. It focuses on how the
choice and implementation of teaching approaches—
whether traditional or modern—affect students'
understanding, retention, and ability to apply
knowledge in different subjects.

Definition
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Teaching methods are organized techniques or styles
used by educators to deliver content and facilitate
learning. These methods can include lectures,
demonstrations, group discussions, interactive
activities, and technology-assisted instruction.
Student performance is the measurable outcome of a
student's academic progress, typically evaluated
through examinations, assignments, participation, and
practical applications. It serves as an indicator of how
effectively students are learning in response to
teaching practices.

Student Performance

Student performance reflects the level of academic
achievement demonstrated by learners. It is shaped by
several factors, including the effectiveness of teaching
methods, student engagement, learning environment,
subject matter, and individual learner characteristics
such as motivation and prior knowledge. Strong
student performance is generally linked to teaching
methods that are engaging, inclusive, and adapted to
students' needs.

Indian Studies:

The effectiveness of teaching methods on student
performance has been extensively studied in both
Indian and international contexts. Researchers have
examined how pedagogical approaches influence
academic outcomes, considering variables such as
gender, geographical location, type of school
management (government vs. private), and subject-
specific differences. This chapter reviews key studies
from India and abroad, providing a statistical
perspective on how different teaching strategies
impact student achievement.

Sundaram (2023) used MANOVA to prove that
gamification in mathematics increased engagement
and scores by 22% in CBSE schools, while traditional
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methods remained more effective for theoretical
subjects like history.

Dasgupta (2022) applied multilevel modeling to
NCERT data, confirming that private schools’
structured pedagogy outperformed government
schools in board exams (B = 0.34, p < 0.001), but
government schools narrowed the gap with teacher
training interventions.

Nair & Menon (2021) found that rural schools with
limited infrastructure saw a 15% increase in pass rates
when adopting multilingual teaching approaches,
while urban schools performed optimally with flipped
classrooms.

Patel & Desai (2020) analyzed CBSE and state board
students in Gujarat, finding that blended learning
(online + offline) reduced the gender gap in STEM
subjects, with female students improving by 12% in
mathematics scores compared to conventional
methods.

Geographical location plays a crucial role in the
effectiveness of teaching strategies.

Verma & Iyer (2020) demonstrated that problem-
based learning (PBL) enhanced conceptual
understanding in physics (effect size = 0.45), whereas
humanities students benefited more from discussion-
based methods.

Kumar & Reddy (2019) studied government schools
in rural Tamil Nadu and urban private schools in
Chennai. Their regression analysis indicated that
activity-based learning (ABL) improved rural
students’ performance by 18%, whereas urban
students benefited more from digital tools (p < 0.01).

Sharma & Singh (2018) conducted a study on
secondary school students in Rajasthan, comparing
traditional lecture-based methods with interactive
teaching techniques. Their statistical analysis
(ANOVA) revealed that female students performed
significantly better (p < 0.05) in collaborative learning
environments, while male students showed slightly
higher scores in teacher-centered instruction.

The type of school management significantly affects
teaching efficacy.

Joshi et al. (2017) compared government and private
schools in Maharashtra using t-tests, showing that
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private schools utilizing smart classrooms had a 20%
higher mean score in science subjects. In contrast,
government schools implementing remedial teaching
showed a 10% improvement in language subjects.
Foreign Studies on Teaching and Student
Performance:

Hanushek & Woessmann (2020) analyzed TIMSS
data, proving that differentiated instruction improved
learning in low-income regions (f = 0.28), whereas
high-income countries benefited from inquiry-based
methods.

Mayer (2020) emphasized multimedia learning’s
effectiveness in language education (d = 0.68), based
on 50+ experimental studies.

Oecd Pisa (2019) data indicated that collaborative
learning reduced the gender gap in science scores
across 72 countries, with girls outperforming boys in
group-based tasks.

Chingos & Peterson (2018) used longitudinal data
from US schools, showing charter schools employing
personalized learning had 14% higher math scores
than public schools (p < 0.05).

Hattie (2017) conducted a meta-analysis of 1,200
studies, showing that formative assessments and
feedback had a greater impact on female students (d =
0.72) compared to males (d =0.61).

Woessmann (2016) compared PISA scores across
Europe, finding that private schools with autonomous
teaching methods had a significant advantage (R? =
0.42) in student outcomes.

Freeman et al. (2014) conducted a meta-analysis in
PNAS, proving active learning increased STEM pass
rates by 6% globally.

Rosenshine (2012) found that direct instruction was
more effective in rural US schools (ES = 0.59)
compared to urban settings where project-based
learning thrived.

II. RESEARCH OBJECTIVES

To examine the differences in student performance
based on gender.

To assess the influence of geographical location
(urban vs. rural) on academic performance.

To evaluate the effect of school management type
(government vs. private) on performance.

To compare performance in Mathematics and Science
subjects.
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III. METHODOLOGY

1.Research-Design:

A quasi-experimental design was used to compare
academic performance across different groups.
2.Sample:

200 students from 5 different high schools, including
both government and private institutions, located in
urban and rural areas. The sample consisted of 100
male and 100 female students. Subjects studied were
Mathematics and Science in Kancheepuram District.
3. Data Collection:

Pre-test and post-test scores were used to assess
performance before and after the implementation of a
new teaching method (interactive learning tools).

Variables:

Gender: Male, Female

Location: Urban, Rural

Type of Management: Government, Private

Subject of Study: Mathematics, Science

4. Statistical Methods:

Descriptive Statistics (Mean, SD)

Independent t-test for comparisons between gender,
location, type of management, and subject.

Pearson correlation to assess the relationship between
teaching method effectiveness and academic
performance.

IV. RESULTS

Table 1: Descriptive Statistics of Academic Performance (Pre-Test vs. Post-Test)

Group Pre-Test Mean (SD) Post-Test Mean (SD) t-Value p-Value

Gender (Male) 65.5(8.2) 78.4 (7.9) 12.45 <0.001
Gender (Female) 66.1 (7.6) 80.0 (6.8) 13.12 <0.001
Urban 70.2 (8.3) 84.1 (6.5) 15.63 <0.001

Rural 62.0 (9.4) 74.7 (7.2) 8.42 <0.001

Private Management 74.0 (7.1) 87.3(5.9) 16.94 <0.001
Government Management 61.5 (8.6) 72.5(7.5) 9.05 <0.001
Mathematics 68.3 (7.8) 81.2 (6.3) 14.53 <0.001
Science 67.5(8.2) 79.5 (7.1) 13.76 <0.001

Findings from t-tests:

Gender Differences: Both male and female students
showed significant improvement in performance, but
female students exhibited slightly higher gains post-
test (t=13.12, p <0.001).

Location Differences: Urban students outperformed
rural students, with a statistically significant difference
in post-test scores (t = 8.42, p < 0.001).

Type of Management: Private school students showed
the highest improvement in academic performance (t
=16.94, p < 0.001) compared to government school
students.

Subject Differences: Students performed better in
Mathematics compared to science, although both
showed improvement (Mathematics t = 14.53, Science
t=13.76, p <0.001).

Table 2: Pearson Correlation Analysis Between Teaching Method Effectiveness and Performance

Variable Pearson r (Correlation) p-Value

Gender and Performance 0.82 <0.001
Location and Performance 0.75 <0.001
Management and Performance 0.78 <0.001
Subject and Performance 0.65 <0.001
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Correlation Results

A strong positive correlation was found between
gender and performance (r = 0.82, p < 0.001),
indicating that female students tended to perform
better with the interactive teaching method.

Location and type of management also showed strong
positive correlations with academic performance,
especially in urban and private schools.

V. DISCUSSION

Gender Impact: The results show that female students
had slightly higher improvements in performance,
possibly due to higher engagement with interactive
learning methods.

Location Impact: Urban students outperformed rural
students, which could be attributed to better access to
technology and resources in urban areas.
Management Impact: Private schools showed the
highest academic gains, likely due to better funding,
smaller class sizes, and advanced teaching methods
compared to government schools.

Subject Impact: Both subjects (Mathematics and
Science) saw improvements, with Mathematics
showing slightly better results, perhaps because of the
higher availability of interactive learning tools in
math.

VI. RECOMMENDATIONS

Targeted Programs for Rural Students: Enhance
technology access in rural schools to bridge
performance gaps.

Gender-Inclusive  Approaches: Consider gender-
specific strategies to engage both male and female
students effectively.

Investment in Teacher Training: Focus on training
teachers in using interactive learning tools to
maximize their impact on student performance.
Further Studies:

Longitudinal Studies: Conduct long-term studies to
assess the sustained impact of active and student-
centered teaching methods on student performance
across various subjects.

Cross-Cultural ~ Comparisons:  Investigate  how
teaching methods and their effectiveness vary across
different cultural contexts, particularly in gender-
diverse classrooms.
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Management Type Analysis: Examine how the type of
school management influences the adoption and
effectiveness of teaching methods, considering factors
like resource availability and administrative support.
Technology Integration: Explore the role of
technology in enhancing teaching methods and its
impact on student performance, especially in remote
or under-resourced areas.

Subject-Specific Strategies: Develop and evaluate
subject-specific teaching strategies that cater to the
diverse learning needs of students, considering the
varying complexities of subjects.

VII. CONCLUSION

Interactive teaching methods significantly improve
student performance, with varying degrees of impact
based on gender, location, school management, and
subject. Addressing the digital divide and ensuring
that both urban and rural students have equal access to
learning resources is crucial for maximizing the
benefits of these methods.

Student-centered teaching methods significantly
enhance academic performance over traditional
methods. Gender shows minimal influence overall,
though subject-specific trends are observed. Urban
students outperform rural peers, reflecting disparities
in educational access. Private school students
generally achieve higher due to better resources and
instructional  quality.  Subject-wise, interactive
methods benefit language and social studies, while
blended approaches are more effective for science and
math. Teaching method and location emerge as the
most influential factors in student performance.
Teaching methods have a direct and measurable
impact on student performance. Approaches that
prioritize active, student-centered learning—such as
collaborative activities, problem-solving tasks, and
technology integration—consistently lead to improved
academic outcomes compared to traditional lecture-
based instruction. The effectiveness of these methods
can vary depending on factors such as gender, school
location, management type, and subject area.
However, evidence strongly supports that flexible,
engaging, and context-appropriate teaching strategies
foster better student understanding, retention, and
overall academic success.
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