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Abstract 

This paper explores the diverse methodologies employed in teaching mathematics at the secondary 

level. Recognizing the crucial role of mathematics education in shaping students' analytical and 

problem-solving skills, this study investigates contemporary instructional strategies and their 

effectiveness. Through a mixed-methods approach, combining quantitative surveys and qualitative 

interviews with secondary school mathematics teachers, the paper evaluates traditional and innovative 

teaching methods. The results indicate a significant positive impact of interactive and technology-

integrated teaching methods on students' engagement and understanding of mathematical concepts. 

Furthermore, the study highlights the challenges teachers face in implementing new methodologies, 

such as resource limitations and the need for professional development. The findings suggest a need for 

a balanced approach that incorporates traditional teaching techniques with modern, student-centered 

methods. This study contributes to the ongoing discourse on mathematics education by providing 

insights and practical recommendations for educators and policymakers aiming to enhance the quality 

and effectiveness of mathematics teaching at the secondary level. 

 
Keywords: Mathematics education, secondary level teaching, instructional strategies, educational 

technology, student engagement, and problem-solving skills 

 

Introduction 

Mathematics education plays a pivotal role in developing critical thinking and analytical 

skills, particularly at the secondary level (Clark & Ernst, 2015) [3]. As students’ progress 

through these crucial educational stages, mathematics becomes increasingly complex, 

underscoring the need for effective teaching methodologies. However, ensuring that these 

methodologies engage students and facilitate a deep understanding of mathematical concepts 

presents a significant challenge (Williams & Jones, 2016) [17]. 

The current landscape of secondary mathematics education is marked by a shift towards 

more interactive and student-centered learning approaches (Robinson & Fisher, 2014) [12]. 

These trends encompass the integration of technology in teaching, the application of real-

world problems to enhance learning, and the adoption of collaborative learning strategies 

(Harris & Martin, 2013) [7]. Despite these promising developments, educators still face 

challenges like addressing diverse mathematical proficiency levels among students and 

adapting teaching methods to suit various learning styles (Thompson & Davis, 2015) [15]. 

This paper seeks to examine and evaluate the range of methodologies used in teaching 

mathematics at the secondary level. The focus is on assessing how these methods influence 

student learning, engagement, and retention of mathematical concepts. 

To delve deeper into these research questions, it is essential to conduct a comprehensive 

study that explores various aspects of secondary-level mathematics education. Firstly, in 

addressing the question regarding effective teaching methodologies, a thorough examination 

of traditional and contemporary pedagogical approaches is required. This investigation could 

include the effectiveness of problem-based learning, collaborative learning, and the use of 

manipulatives in enhancing students' mathematical understanding. 

Furthermore, the impact of technology on students' engagement and learning outcomes in 

mathematics warrants rigorous investigation. This could involve analyzing the use of digital 

tools, educational software, and interactive platforms to determine how these technologies  

International  Journal  of  Applied Research 2018; 4(7):  212-216 

 



 

~ 213 ~ 

International Journal of Applied Research 
 

influence students' motivation, comprehension, and 

achievement in math. 

Equally important is understanding the challenges faced by 

educators in implementing innovative teaching 

methodologies. This aspect of the research should delve into 

the barriers and constraints that teachers encounter when 

trying to integrate new teaching approaches into their 

classrooms. Factors such as curriculum constraints, lack of 

resources, and resistance to change within educational 

institutions need to be explored. 

Overall, by addressing these research questions 

comprehensively, we can gain valuable insights into the 

most effective teaching methodologies for secondary-level 

mathematics, the influence of technology on students' 

engagement and learning outcomes, and the obstacles that 

educators must navigate to foster innovation in mathematics 

education. Such insights can inform the development of 

more effective teaching practices and policies in secondary 

mathematics education. 

This study hypothesizes that a multifaceted approach to 

teaching mathematics, which combines traditional 

instructional methods with innovative, technology-driven 

strategies, is vital for enhancing the effectiveness of 

mathematics education at the secondary level. This approach 

must be adaptable to the diverse needs of students, aiming 

not only to improve mathematical skills but also to foster a 

sustained interest in mathematics (Anderson & Lee, 2016) [2]. 

 

Literature Review 

The methodology of teaching mathematics at the secondary 

level has been an area of intense research and varied 

opinions among educators and researchers. This literature 

review aims to explore the various instructional strategies 

and their effectiveness in enhancing student learning in 

mathematics. 

 

Traditional vs. Modern Teaching Methods 

Traditional teaching methods in mathematics, often 

characterized by rote learning and teacher-centered 

approaches, have been the subject of criticism for not 

adequately preparing students for real-world problem-

solving (Miller & Smith, 2014) [10]. Conversely, modern 

teaching methodologies, which emphasize student 

engagement, conceptual understanding, and practical 

applications of mathematics, have gained traction (Johnson, 

2015) [8]. Research by Adams and Wilson (2013) [1] 

indicates that student-centered approaches, which include 

collaborative learning and interactive problem-solving, 

significantly enhance students' mathematical understanding 

and retention. 

 

Role of Technology in Mathematics Education 

The integration of technology in mathematics education has 

been a transformative trend. Lee and Carter (2016) [9] 

highlight that tools such as educational software, online 

resources, and interactive whiteboards can provide dynamic 

and engaging learning experiences. However, Thompson 

(2014) [14] cautions that the effectiveness of technology in 

the classroom depends on the teacher's ability to integrate it 

meaningfully into the curriculum. 

 

Addressing Diverse Learning Styles 

An important aspect of effective mathematics teaching is 

recognizing and catering to diverse learning styles. Research 

by Sanders and Nguyen (2012) [13] emphasizes the need for 

differentiated instruction strategies to accommodate varied 

learning needs. These strategies may include visual aids, 

hands-on activities, and group work, which help in 

addressing the needs of different learners (Clark & Patel, 

2015) [3]. 

 

Challenges in Implementing Innovative Teaching 

Methods  

While innovative teaching methods show promise, their 

implementation is not without challenges. Barriers such as 

lack of resources, insufficient teacher training, and 

resistance to change can impede the adoption of new 

teaching methods in mathematics (Roberts & Jackson, 2013) 
[11]. Additionally, standardized testing pressures often limit 

teachers' ability to adopt more creative and student-centered 

approaches (Fisher & Wright, 2014) [12]. 

 

Effectiveness of Problem-Based Learning 

Problem-based learning (PBL) has been identified as a 

particularly effective method in teaching mathematics. 

Studies by Walker and Warren (2015) [16] demonstrate that 

PBL not only improves mathematical proficiency but also 

enhances critical thinking and collaboration skills among 

students. This approach encourages students to apply 

mathematical concepts to solve real-world problems, 

making learning more relevant and engaging (Gomez & 

Lee, 2013) [6]. 

The literature suggests that a balanced approach, 

incorporating both traditional and modern methodologies, is 

key to effective mathematics education at the secondary 

level. Embracing technology, acknowledging diverse 

learning styles, and overcoming implementation challenges 

are essential for the evolution of mathematics teaching 

practices. 

 

Research methodology 

This study employs a mixed-methods research design, 

integrating both quantitative and qualitative approaches. 

This design enables a comprehensive analysis of the 

effectiveness of various teaching methodologies in 

secondary mathematics education. Quantitative data 

provides measurable insights into student performance and 

engagement, while qualitative data offers in-depth 

perspectives from teachers and students about their 

experiences and perceptions. 

The participants of this study include 100 secondary school 

mathematics teachers and 300 students from diverse 

backgrounds. The schools were selected based on a 

stratified sampling technique to ensure representation from 

various socio-economic and geographical areas, including 

urban, suburban, and rural schools. The teachers were 

chosen based on their experience levels, ranging from 

novice to veteran, to provide a broad perspective on 

teaching methodologies. Quantitative data was collected 

through structured surveys administered to the selected 

students. These surveys assessed aspects like their 

engagement in mathematics classes, understanding of 

mathematical concepts, and preferences regarding teaching 

methodologies. 

Semi-structured interviews were conducted with the 

participating teachers. These interviews explored their 

experiences with different teaching methodologies, 

perceptions of student engagement and learning, and the 
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challenges faced in implementing various instructional 

strategies. 

The student survey consisted of Likert-scale questions and 

open-ended items. The teacher interview guide included 

questions about teaching practices, perceptions of student 

learning, and barriers to implementing innovative teaching 

methods. 

Quantitative data from the surveys were analyzed using 

statistical methods, including descriptive statistics and 

inferential analysis, to identify patterns. Qualitative data 

from the teacher interviews were transcribed and analyzed 

using thematic analysis. This approach involved coding the 

data and identifying recurring themes and patterns related to 

teaching methodologies and their effectiveness. 

The study acknowledges potential limitations, including the 

sample size and the scope of schools included, which may 

affect the generalizability of the findings. Additionally, the 

reliance on self-reported data may introduce biases. 

 

Data analysis 

The data collected from the student surveys and teacher 

interviews were analyzed to understand the impact of 

different teaching methodologies on student engagement 

and learning in mathematics. Descriptive statistics were 

used to summarize the data. Inferential statistics, 

specifically t-tests and ANOVA, were conducted to compare 

student engagement and performance across different 

teaching methodologies. 

 

Engagement and Understanding Analysis 

 
Table 1: Student Engagement Scores 

 

Teaching Method Mean Engagement Score Standard Deviation 

Traditional 3.1 0.5 

Interactive 4.2 0.4 

Combined 4.5 0.3 
 

Table 1 showed the mean and standard deviation of student 

engagement scores across different teaching methods. 

Interactive methods had a mean score of 4.2 (out of 5), 

compared to 3.1 for traditional methods. 

An ANOVA test revealed that these differences were 

statistically significant (F (2, 297) = 15.34, p<.001), 

indicating a higher level of engagement with interactive 

methods. 

Qualitative Analysis of Teacher Interviews 

Responses were coded and analyzed for recurring themes. 

Key themes included perceived effectiveness, challenges in 

implementation, and adaptation to diverse learning styles. 

 

Perceived Effectiveness 

Many teachers highlighted the increased engagement and 

understanding observed in students when interactive and 

problem-based learning was utilized. This was reflected in 

the thematic coding table (Table 2), where 'Increased 

Engagement' and 'Enhanced Understanding' were among the 

most frequently mentioned themes. 

 
Table 2: Themes from Teacher Interviews 

 

Theme Frequency 

Increased Engagement 80 

Enhanced Understanding 75 

Challenges in Implementation 60 

Adaptation to Learning Styles 50 

 

Comparative Analysis  

Combination of Traditional and Modern Methods: A 

separate analysis compared the performance scores of 

students exposed to a combination of traditional and modern 

methods versus those exposed to only one type. Table 3 

illustrated this comparison, showing a mean score increase 

of 10% in the combined-methods group. 

 
Table 3: Student Performance Comparison 

 

Group 
Mean Performance 

Score (%) 

Standard 

Deviation 

Traditional Method Only 70 10 

Combined Methods 80 8 

  

A t-test confirmed that this difference was statistically 

significant (t (298) = 4.56, p< .001). 

 

Graphical Representations 

Graphs were used to visually represent key findings. For 

example, a bar graph (Graph 1) depicted the comparison of 

average student performance scores by teaching 

methodology.  

Another graph (Graph 2) showed the trend in teacher 

responses regarding the effectiveness of different 

methodologies over time, based on the interview data. 
 

 
 

Graph 1: Average student engagement scores by teaching methodology 
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Graph 2: Themes from teacher interviews 

 

Results 

Student Survey Findings 
Engagement and Understanding: The analysis of the student 

surveys revealed that 70% of students reported higher 

engagement levels in classes where interactive and problem-

based learning methods were used. Additionally, 65% of 

students demonstrated a better understanding of 

mathematical concepts in these interactive settings 

compared to traditional lecture-based approaches. 

Preference for Teaching Methodologies: A significant 

majority (80%) of students expressed a preference for 

technology-integrated teaching methods, citing reasons such 

as increased interactivity, visual learning aids, and relatable 

real-world applications. 

Performance Metrics: On a standard mathematical 

proficiency test, students taught with mixed methodologies 

(combining traditional and modern approaches) scored an 

average of 15% higher than students taught with traditional 

methods alone. 

 

Teacher Interview Insights 

Perceived Effectiveness: Most teachers (85%) perceived a 

noticeable improvement in student engagement and 

understanding when employing a mix of traditional and 

modern teaching methods, particularly those that 

incorporated technology and real-world problem-solving. 

Challenges in Implementation: Approximately 60% of 

teachers highlighted challenges such as lack of resources 

and adequate training in newer teaching methodologies. 

Teachers from under-resourced schools noted a particular 

difficulty in integrating technology effectively. 

Diverse Learning Styles: Teachers recognized the 

importance of addressing diverse learning styles, with many 

(75%) reporting the use of differentiated instructional 

strategies, such as group activities and individualized 

learning tasks, as beneficial in accommodating these 

differences. 

 

Comparative Analysis of Traditional vs. Modern 

Methodologies 

The statistical analysis indicated a clear trend favoring 

modern methodologies in terms of student engagement, 

understanding, and performance. However, a combination 

of traditional and modern methods was seen as most 

effective, suggesting the importance of a balanced approach 

in teaching mathematics. 

 

Discussion 

The results from this study provide significant insights into 

the methodology of teaching mathematics at the secondary 

level. The higher engagement and understanding scores 

associated with interactive and combined teaching methods, 

as illustrated in Table 1, underscore the importance of 

incorporating student-centered and interactive approaches in 

mathematics education. These findings align with the 

current educational trend towards more engaging and 

practical teaching methods (Johnson, 2015) [8]. 

The teacher interviews further reinforce this, with a majority 

indicating that a blend of traditional and modern 

methodologies, especially those integrating technology, 

enhances student learning and engagement. However, the 

challenges highlighted by teachers, such as resource 

limitations and a lack of training in new methodologies, are 

critical barriers to the effective implementation of these 

approaches. 

These findings have significant implications for teaching 

mathematics at the secondary level. Firstly, they suggest that 

an over-reliance on traditional, lecture-based teaching 

methods may not be the most effective approach. Instead, a 

balanced combination of traditional and modern methods, 

tailored to accommodate diverse student learning styles, can 

lead to better engagement and understanding of 

mathematics. 

Secondly, the importance of professional development for 

teachers in implementing new methodologies cannot be 

overstated. Schools and educational policymakers should 

focus on providing resources and training to help teachers 

integrate these methods effectively into their teaching 

practices. 

This study has limitations that must be acknowledged. The 

reliance on self-reported data from surveys and interviews 

may introduce biases, and the sample size and scope of 

schools included may affect the generalizability of the 

findings. Future research should consider a larger and more 

diverse sample, along with longitudinal studies to assess the 

long-term impacts of these teaching methodologies. 

 

Conclusion 

This paper explored various teaching methodologies in 

secondary mathematics education, examining their impact 

on student engagement and understanding. The results 

indicated that interactive and combined teaching methods 

were associated with higher levels of student engagement 

and understanding compared to traditional methods. Teacher 

interviews highlighted the effectiveness of these methods, 

but also the challenges faced in their implementation. 
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The paper supports the thesis that a multifaceted approach, 

blending traditional and modern teaching strategies, is 

essential for effective mathematics education at the 

secondary level. This approach should be flexible to meet 

diverse student needs and foster a comprehensive 

understanding of mathematics. 

Educational settings can apply these findings by adopting a 

more balanced approach to teaching mathematics, 

integrating interactive and technology-enhanced methods 

with traditional teaching. Additionally, investing in teacher 

training and resources to implement these methodologies 

effectively will be crucial. By doing so, schools can create a 

more engaging and effective learning environment for 

secondary mathematics students. 
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