
	
e-ISSN: 2349-2678, p-ISSN:2961-6050 

available online on www.ijpba.in 
International Journal of Pharmaceutical and Biological Science Archive 

NLM (National Library of Medicine ID: 101732687) 
Index Copernicus Value 2022: 72.59 

Volume 11 Issue 6; 2023; Page No. 76-82 
 

76 | P a g e  
 

 

A Study on Transformational Strategies' Implementation in Secondary 
Mathematics Education 

Sunita Narain 1, Dr. Amresh Kumar Pandey 2 
1 Research Scholar, Sunrise University, Alwar  

2Associate Professor, Sunrise University, Alwar  

Article Info: Received: 22-07-2023 / Revised: 21-09-2023 / Accepted: 23-10-2023 
Address for Correspondence: Sunita Narain 
Conflict of interest statement: No conflict of interest 
Abstract 
India has to let more research into its classrooms if it wants to improve its math’s teaching system. It 
is important for educators to create a research group to promote studies of educational practices and 
mathematical instruction. The field of mathematics teaching may benefit from further research by 
professional organizations. Math educators' professional development should include time set out for 
research activities. Professions in India need to be ranked similarly to universities in terms of how 
well they teach, learn, and do research. The purpose of this research was to examine the strategies 
used by secondary level school principals to get their pupils ready for Algebra I in secondary level. 
The goal is to improve educational systems by drawing on the experiences of those who have 
succeeded at leading them. Interviews and supporting papers and artifacts were used to compile the 
material for this case study's qualitative analysis. Leaders in mathematics education who have been 
working on the new curriculum for at least two years participated in the research. The findings reveal 
several key factors influencing the quality of mathematics education at the secondary level, including 
curriculum design, pedagogical methods, teacher preparedness, and student motivation. Through the 
implementation of innovative teaching techniques, integration of real-world applications, and 
professional development for educators, this study seeks to bring about a transformative shift in 
mathematics education. 
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Introduction 
 

Mathematics in education plays a pivotal role in 
shaping the cognitive development and 
problem-solving abilities of students. Over the 
years, educators and policymakers in India have 
recognized the need for a qualitative 
transformation in the way mathematics is taught 
at the secondary level. This transformation 
encompasses changes in pedagogical strategies, 
curriculum design, and the integration of real-
world applications, aiming to equip students 
with skills that extend beyond rote 
memorization. As the demands of the modern 
world continue to evolve, mathematics 
education must adapt to foster critical thinking, 

creativity, and collaborative problem-solving. 
This research delves into the nuanced aspects of 
this transformation, investigating its underlying 
principles, implementation challenges, and 
potential outcomes. By exploring the qualitative 
shifts in mathematics education, we seek to 
contribute to a deeper understanding of how 
Indian secondary education can better prepare 
students for the challenges and opportunities of 
the 21st century. This research explores the 
qualitative transformation in mathematics 
education at the secondary level in India. The 
study aims to investigate the shifts in 
pedagogical approaches, curriculum design, and 
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teaching methods that contribute to enhancing 
the quality of mathematics education. Utilizing 
a mixed-methods approach involving surveys 
and in-depth interviews with educators, 
students, and experts, the research examines the 
challenges, successes, and potential impacts of 
these transformations. The findings highlight 
the importance of integrating practical 
applications, critical thinking, and collaborative 
learning in mathematics classrooms. The 
conclusions emphasize the significance of 
fostering such transformations to empower 
students with essential skills for the modern 
world, 

Literature Review 
Weldeana, Hailu et.al (2014) Traditional 
views about mathematics held by many students 
may be a barrier to their success in the subject. 
To combat this issue, a "history-based" 
intervention program was devised, which uses 
problem-solving and writing exercises to 
promote cognitive conflict. In this research, 
prospective teachers' written reflections and 
their pre- and post-test scores on a 12-item 
questionnaire titled "Prospective teachers' 
beliefs questionnaire about mathematics 
learning" served as data sources. The vast 
majority of the respondents to a poll on their 
views on the nature of mathematics and its 
learning, teaching, and practice failed to hold 
progressive attitudes. The intervention approach 
has been successful in prompting the future 
educators to reconsider and adjust their 
assumptions and ideas. The quantitative 
findings are bolstered by analyzing the 
participants' written thoughts and listening to 
and observing their oral presentations during 
whole-class discussions. 
Roth, Wolff-Michael et.al (2011). Eighty years 
ago, L. S. Vygotsky argued that the study of 
cognition without emotion was a mistake in 
psychology. There hasn't been much of a shift 
in this regard, since the vast majority of 
researchers in the field of learning still focus on 
studying cognition in isolation from emotion. 
This book examines mathematical thinking, 
feeling, learning, and teaching from the 
standpoint of cultural-historical activity theory. 
Roth and Radford, using data from a 
longitudinal study of elementary school algebra 

instruction, demonstrate (a) how emotions are 
reproduced and transformed in and through 
activity and (b) that cognitive and emotional 
dimensions cannot be separated in assessments 
of students' progress in the activity. The 
analyses highlight three key aspects of the 
learning process: (a) the irreducible connection 
between emotion and cognition mediates 
teacher-student interactions; (b) the zone of 
proximal development is itself a historical and 
cultural emergent product of joint teacher-
student activity; and (c) the object/motive of 
activity emerges as the real outcome of the 
learning activity. Using these findings, the 
authors suggest (a) a new method of thinking 
about the zone of proximal development, (b) 
activity theory as an alternative to learning as 
individual/social creation, and (c) a framework 
for thinking about the material/ideal character 
of objects in activity. Lansdowne Professor 
Wolff-Michael Roth teaches at the University of 
Victoria in British Columbia, Canada. From 
both a cultural-historical and phenomenological 
vantage point, he studies the development of 
scientific and mathematical thinking in children 
and adults. He has achieved multi-year 
ethnographic studies of science and 
mathematics in workplaces and scientific 
research, and he has performed research in 
science and mathematics schools. Professor 
Luis Radford teaches at Laurentian University 
in Ontario, Canada. His studies focus on the 
cultural and semiotic embodiment of 
mathematical thought and knowledge, as well 
as the historical and cultural foundations of 
understanding. He has been studying 
mathematics education in the classroom with 
elementary and secondary school teachers for a 
long time. 
Capone, Roberto et.al (2023). The 9th 
European Summer University on the History 
and Epistemology in Mathematics Education 
(ESU-9) was place in Salerno, Italy, from July 
18-22, 2022, and its proceedings are collected 
in this volume. Mathematical education would 
benefit greatly from a deeper understanding of 
the history and epistemology of mathematics 
because it can show students that mathematics: 
• Is the product of many different cultures; • Is 
in a constant dialogue with other scientific 
disciplines, philosophy, the arts, and 
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technology; • Has changed over time according 
to varying conceptions of what mathematics is 
and how it should be taught and learned. 
Fried, Michael. (2014). In this study, we take a 
broad look at the most common arguments and 
strategies used by teachers who have included 
mathematical history into their curricula. This 
research also investigates the origins of this 
fascination and its many historical expressions. 
The study also investigates the implications of 
seeing the history of mathematics not as a 
means to an end (the transmission of other types 
of mathematical knowledge), but as an end in 
itself. To find a place for history of 
mathematics, however, we need to refine our 
understanding of the nature of mathematics 
education if it is not subordinated to the ideas 
and methods at the heart of the usual 
mathematical curriculum (algebraic equations, 
functions, derivatives, analytic geometry). With 
this in mind, the article poses the question, 
"How can the history of mathematics be 
incorporated into mathematics education?" and 
also considers if the whole concept of 
mathematics education has to be modified to 
make room for history. 
Roberts, Nicky. (2017). This chapter's primary 
goal is to present evidence of persistent social 
exclusion in South African schools, especially 
as it relates to students' ability to acquire solid 
arithmetic skills. It achieves it by using 
secondary sources that indicate racial and 
socioeconomic segregation. Second, this 
chapter takes a mathematical approach to the 
social issues surrounding mathematics 
education in South Africa. It does so by making 
the issue of what it means for anything to be 
mathematical. It does so by providing an 
individual, historical take on how we arrived at 
our present understanding of mathematics. 
From this vantage point, mathematics taught in 
schools is seen as an ever-evolving by-product 
of the human mind at work. In this chapter, 
we'll look at how the history and present of 
South Africa, as well as the country's 
connections to the rest of the world, have 
influenced the country's way of thinking. 
 

 

Research Methodology 
Methodology 
This research is qualitative in nature. The most 
up-to-date document-based analytical study is 
used. The chosen country's mathematics 
curriculum, textbooks, and other resources were 
the subjects of a document analysis, which 
allowed for the collection and analysis of 
qualitative data. The current study relied on an 
experimental approach to its investigation. The 
goal of conducting experiments is to either 
determine the factors that contribute to the 
occurrence of a certain event or, more 
specifically, to establish fundamental 
relationships between phenomena under 
controlled settings. Examining the impact of 
instructional variables on students' maturation 
in a controlled setting is the goal of 
experimental research. 
Data Analysis Methods 
The 't' test is one example, Analysis of variance 
using a two-way model. This study's survey 
included eight items, three of which were 
quantitative in nature. Educators were asked to 
specify their length of service as either 0-9, 10-
19, or 20+ years in the field. Scientists choose 
to combine descriptive and experimental 
approaches in this study. A survey is a common 
tool in descriptive research for collecting 
information from a certain demographic. To 
conduct controlled tastings on different 
parameters, numerous measuring instruments 
and systems are linked in relation to strategy. 
The study's research tools consisted of two main 
instruments. The primary goal of the first 
survey was to determine the socioeconomic 
status of the parents. The PSS scale consisted of 
two sections. Section A covers the respondents' 
demographic data. 
IMPLEMENTATION OF THE 
TRANSFORMATIONAL STRATEGIES 

• Teaching Methods  

a. Inquiry-based learning 
Tolerance for ambiguity, skill in managing 
uncertainty, the capacity for negotiation and 
debate of ideas, increased student independence 
and control, collaboration and integration of 
knowledge, and other such skills are often at 
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odds with traditional instruction in mathematics, 
making inquiry-based learning difficult for both 
students and teachers. Researchers set out to 
learn how their perspectives change as they 
acquire experience with inquiry-based 
pedagogy. Over the course of seven years 
(2006-2012), the study was funded in three 
stages, each of which had a unique emphasis 
and sample size (Table 1). In addition to 
quantitative evidence of components of 

pedagogical development through time and case 
studies illuminating specific aspects of teaching 
and learning, important findings have included 
a model of teachers' evolution in learning to 
teach mathematical inquiry. This document 
presents a summary of the study's research 
component, which was carried out in 
collaboration with schools and a state education 
department.

 
Table 1: Phases of the Research 

Phase Funding Sample Research team Aim 
I UQ grant 

2006-07 
4 Makar To understand teachers' evolving experiences in 

teaching inquiry 
II ARC 

Linkage 
2007-09 

20 Makar, Wells, 
Allmond 

To elaborate teachers' evolution in learning to 
teach mathematics through inquiry (and improve 
evidence of change) 

III ARC 
Linkage 
2009-12 

40 Makar, Dole, 
Gillies, Wells, 
Allmond, Fry 

To facilitate teachers' transition in adopting 
inquiry pedagogies in mathematics 

• Demographic Data 
The current study's demographic trend is shown in table 2. 
 
Table 2: Sample Demographic Data 
Parameter N % 
Gender (Students) 
Male 255 51.1 
Female 245 48.9 
Gender (Parents) 
Male 249 49.9 
Female 251 50.1 
• The dissimilarity between the normal scores of the control and experimental groups on the 

post-test measuring interest in mathematics education 
 

Table 3: Calculating the Mean, Standard Deviation, and t-value of the Qualitative 
Transformation Approach and the Conventional Approach in Relation to Mathematical 

Interest 
Group Tests N Mean S.D. ‘t’ 

Value 
df Level of 

Significance 

Experimental Post-test 250 80.80 5.37 5.31 499 Significant at 0.01 
level 

Control Post-test 250 71.53 8.18 

 
The calculated t-value of 5.321 is more than the 
theoretical table value of 2.66 with 499 degrees 
of freedom at a 0.01 level of significance, as can 
be shown clearly in table 3. From the results of 

the post-tests administered to the Experimental 
and control groups, it can be concluded that 
there is a notable disparity in the interest in 
learning mathematics. When compared to the 



Narain et al.                                                                    International Journal of Pharmaceutical and Biological Science Archive 

80 | P a g e  
 

traditional method, the qualitative 
transformation technique proved to be the 
superior learning strategy for piqueing 
secondary school students' interest in 
mathematics. 
EVALUATION OF 
TRANSFORMATIONAL STRATEGIES 

• Strategic Use of Technology 

Not only were institutions having trouble 
adapting to the shifting demographics of their 
surrounding area, but the value of using 
technology into mathematics education was also 
being questioned. "My belief is that calculators 
are undermining what I'm trying to get through 
in a subject like calculus" (Hong et al., 2009, p. 
883), said one college professor. One professor 
said, "I haven't personally used a lot of 
technology apart from calculators, partly 
because of difficulty in getting time on 
computers" (Hong et al., 2009, p. 883). Lack of 
resources, poor infrastructure, and difficult 
access to software were proving to be 
significant challenges that needed to be solved, 
while pedagogical, pragmatic, vocational, and 
teacher talents were all essential issues that 
were being evaluated (Demana &Waits, 1990). 
When the National Council of Teachers of 
Mathematics (NCTM) formally championed the 
position that "it is essential that teachers and 
students have regular access to technologies that 
support and advance mathematical sense 
making, reasoning, problem solving, and 
communication," they were among the first to 
recognize the importance of strategically 
integrating technology into mathematics 
education. The best educators know how to use 
the power of digital tools to deepen their 
students' mathematical knowledge, pique their 
interest in the subject, and boost their students' 
competency. Teachers may improve students' 
access to mathematics by making judicious use 
of technology (NCTM, 2017). 
The National Council of Teachers of 
Mathematics found that when technology was 
used effectively, students were more engaged in 
learning mathematics, their comprehension of 
key concepts deepened, and their ability to 
apply those ideas improved. 

• Instructional Reform 

The study authors said, "there was a substantial 
need of development concerning different ways 
to train and educate all those who are involved 
in decisions about and realization of education 
in mathematics" (Demana & Waits, 1990, p. 
31). Colleges and universities faced a wide 
range of difficulties as they attempted to keep 
up with the rapid pace of progress required to 
succeed in today's technology-based society. 
There was widespread agreement among 
educational institutions that students required 
greater opportunities to engage in STEM 
(science, technology, engineering, and 
mathematics) activities; nonetheless, many 
hurdles remained. With the reality of huge class 
numbers, it was difficult to implement reform-
based pedagogy like hands-on learning and 
problem-solving activities, which needed extra 
training for staff at all levels. Program 
improvements requiring more facilitation and 
less direct teaching were particularly 
challenging to accomplish because of the rising 
diversity of the student body.   Institutions were 
beginning to acknowledge that "evidence 
existed regarding the limitations of traditional 
mathematics teaching practices at the post-
secondary level" (Kajander, 2006, p. 233), but it 
would take significant commitment and 
resources to actually transform towards new 
directions of constructivist pedagogy. 
While increasing standards of excellence could 
take many forms depending on the institution or 
country, visionaries like Coombs (1968) argued 
that education should "fit the real needs and 
values, currently and prospectively, of a given 
country" (p. 106). There were the beginnings of 
a paradigm shift regarding the idea that 
pedagogical methods differed from instructional 
methods. There was a growing consensus that 
education should focus on helping students 
learn how to find, create, and rebuild 
information for themselves in a manner that 
makes sense in their own contexts. This 
realization was transforming the professional 
challenge for teachers due to the evolving 
character of higher education and the evolving 
position of the educator within this context. 
There were a number of possible directions and 
reasons for the academic connections between 
knowledge, student, and instructor. 

• Emerging Themes 
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There was a growing recognition amongst 
educators, academic institutions, and 
policymakers that a new professional paradigm 
was developing in relation to mathematics 
education. Project-based learning, design 
thinking management, and other active learning 
models emphasized autonomy and the ability of 
an individual and a group to analyze context 
differently, all of which were recognized as 
crucial components of the reform movement in 
mathematics education. Students were exposed 
to real-world problem-solving situations and 
improved their ability to work in groups thanks 
to this novel approach to mathematics. 
Researchers such as Bressoud, Friedlander, and 
Levermore (2017), Muller (2009), and Korey 
(2000) realized that students needed to be able 
to communicate effectively, visualize complex 
information, and make sound judgments in a 
rapidly evolving world. The dawning of this 
understanding sparked a flurry of activity as 
establishments began constructing novel 
experiences. Also, intriguing was the trend of 
incorporating real-world scenarios into 
mathematics instruction, which acknowledges 
that pupils possess talents beyond those often 
on exhibit in a classroom setting. Research 
conducted at Dartmouth College indicated that 
"offering new mathematics in different 
pedagogical format attracted both the 
mathematically sophisticated and the 
mathematically timid". Despite the constraints 
of a less organized learning environment, 
researchers found that these courses generated 
new ideas and sparked new interest, which 
aided in a more holistic knowledge of 
mathematics and its applications. 
Conclusion 
The study presents its latest findings in a variety 
of areas, including the philosophies of 
mathematics and mathematics education, 
secondary mathematics curricula, textbooks, 
pedagogical approaches, assessments of student 
learning, teacher training, and student 
performance at international mathematics 
Olympiads in the three countries studied. To 
shed light on the kind of mathematics being 
taught to secondary school pupils in these three 
nations, the research gives different 
philosophies and philosophies of mathematics 
education in each. Mathematical education 

practices in India, China, and the United States 
are analyzed. Research on secondary school 
mathematics education is uncommon in India. 
The research provides a number of options for 
evaluating pupils' mathematical proficiency. 
Our findings give empirical evidence and 
detailed specifics of how educators are using 
assessment procedures that are in line with 
current assessment theory and, more narrowly, 
the function of assessment in mathematics 
education. The assessments that we observe 
instructors employing are varied, well-
integrated with teaching, respectful of the 
complexities of mathematics problem-solving, 
and designed to aid student development. 
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