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1. [bookmark: _Toc163465467]Chapter 3: Research Methodology
[bookmark: _Toc163465468]Introduction
The thesis aims to address whether collaborative learning, a method particularly relevant to the educational context of West Bengal, can help children meet age-related expectations in Maths in primary-level school pupils in this region of India.	Comment by Dr Caroline Lohmann-Hancock (Associate Professor): Is this the research question???
The justification in this chapter concentrates on the methodology used for the research and describes how the study was carried out. This represents the different phases of exploratory research, from study design to my personal experiences with data processing methodologies. Therefore, this chapter justifies why my approach utilising qualitative techniques was the most suited for its objective among the several methods that were accessible in this particular research. The selection of the observation, interviews, and pre and post-tests are then highlighted.	Comment by Dr Caroline Lohmann-Hancock (Associate Professor): Language choice - centres on	Comment by Dr Caroline Lohmann-Hancock (Associate Professor): What is the data preparation process in research methodology?
Data preparation is the process of preparing raw data so that it is suitable for further processing and analysis. Key steps include collecting, cleaning, and labelling raw data into a form suitable for machine learning (ML) algorithms and then exploring and visualizing the data.

The first part of this chapter thus represents the different accessible methods that could be used for education research in West Bengal. I will discuss the research philosophy (ontology and epistemology), which helped me to shape the appropriate research methodology for my investigation. The research design of the observation model, interviews, and pre and post-tests were the most suitable for this occasion to achieve this research aim. It will also refer to whether this was a strong or weak model and if the methodology has any pitfalls. The second part is divided into two divisions: the first phase will specify the sampling procedures from the field, and the second phase will describe how the data was stored and the data analysis techniques. The third section, therefore, will review how the study considered the ethical aspects of the research.	Comment by Dr Caroline Lohmann-Hancock (Associate Professor): repeat
[bookmark: _Toc163465469]Different accessible research techniques 
Based on my research, I have effectively applied the following techniques:
· Observation and fieldnotes​
· Pre- and post-teaching assessment​ (Test 1 and Test 2)
· Semi-structured interviews

Although there are two of the most popular research techniques generally used in this field for education investigation, I did not consider them. These methods are as follows:	Comment by Dr Caroline Lohmann-Hancock (Associate Professor): Why not??? Very brief 
Qualitative Methods Case study
Qualitative Methods Ethnography
Now, I will critically analyse, in short length, why these two common approaches were unsuitable for my investigation.	Comment by Dr Caroline Lohmann-Hancock (Associate Professor): Language structure 

0. [bookmark: _Toc163465470]Case Study	Comment by Dr Caroline Lohmann-Hancock (Associate Professor): Your research Paradigm, Epistemology, Ontology, methodology should come first

Then your DATA COLLECTION METHODS

This makes it really difficult to understand and contextualise 
This enables the researchers to explore educational issues and can capture rich, detailed, and different viewpoints. Critics, including Stuart, McCutcheon, Handfield, McLachlin and Samson (2002) and Bryman (2004), indicate that generalisations from even a single case study are entirely possible. However, the argument for case studies is that this method is only useful as an exploratory tool during the case investigation and may lead to bias in interpretation; small numbers of case studies may be unstable grounds to establish reliability (Miles & Huberman, 1994; Yin, 2003). I considered this reasoning when selecting my sampling method. A small number of case studies were not suitable for my investigation as the results could not represent the truth. Hence, I decided to select thirty to thirty-five mixed-ability children together. Moreover, in order to avoid a biased outcome, I have organised pre- and post-tests to have a pragmatic result that can be compared realistically.	Comment by Dr Caroline Lohmann-Hancock (Associate Professor): I am really not sure what you mean here

0. [bookmark: _Toc163465471]Qualitative Methods Ethnography
[bookmark: _Hlk163465850]After reviewing recent research articles in both the Journal of Educational Research and the Indian Educational Review, it is recognised that ethnography is another frequently adopted method in educational research. It provides distinct perspectives that can guide the creation of more efficient educational interventions, policies, and practices of in-depth understanding authentically with a holistic insight (Author, year). This method (such as critical, rapid ethnographies) has been applied to examine education status for understanding the dynamics within educational settings in various parts of West Bengal. However, critics argued for this approach. For example, Duneier (1999) admitted there is a drawback that the fieldwork is very time-consuming, and Kisfalvi (2006) claimed because the relationship becomes a more profound degree of understanding, there is potential subjectivity and bias in ethnographic research. After addressing a few of the methodological weaknesses of Ethnography, I have decided to take a different stance so that I can maintain integrity and credibility and manage time effectively:	Comment by Dr Caroline Lohmann-Hancock (Associate Professor): Critics usually argue AGAINST an approach - confusing use of vocabulary here	Comment by Dr Caroline Lohmann-Hancock (Associate Professor): Explain what you mean here - language again an issue
(a) critically reflected assumptions and biases throughout the research process, I also used multiple data collection methods and sources, such as interviews, observations, and document analysis, which helped me cross-validate findings and reduce the impact of individual bias. I Involved participants from different backgrounds and perspectives, which enabled me to counterbalance personal biases and provide a more comprehensive understanding of the research topic. 	Comment by Dr Caroline Lohmann-Hancock (Associate Professor): Descriptive at best
(b)To manage fieldwork time commitments, I developed a detailed research plan outlining specific goals and timelines and created daily schedules. I identified the most critical aspects of the research and prioritised tasks accordingly. I systematically collected data. For example, I designed well-structured interview guides, observation protocols, and data recording techniques. I spent one week with the children in the classroom to observe them. I interviewed teachers and the education ministry, where the interviews were compact according to the time. The following passage will explain my methodological perspective and what is planned based on my research questions.

[bookmark: _Toc163465472]Research Philosophy
My underlying reliance entailed me investigating the truth and value of my study. The significance of research philosophy in shaping the research process and influencing the selection of research methods (Crotty, 1998). I have a set of beliefs and principles that encouraged me as an analyst and guided me to design my methodology to reflect these particular research questions. These presumptions might be necessary for a researcher (Holden & Lynch, 2004). 
0. [bookmark: _Toc163465473]Ontology
A researcher's ontological position determines how they interpret and make sense of the phenomena under investigation, highlighting the influence of ontological assumptions on the research process and findings. Larkin, Flowers, and Smith (2021) explored that ontology shapes the interpretative process and understanding of individuals' lived experiences. I perceived that I am closely associated with generating an account of interpretivism's ontological premises. To investigate the particular ontological components of primary Maths education in West Bengal, I developed a deeper understanding of West Bengal’s primary education policy, especially on teacher’s training, teacher’s attitude to learning and teaching, and curriculum design. Additionally, I started analysing socioeconomic structure, the chronological development of education in West Bengal, and any significant initiatives taken by West Bengal. Thus, I endeavored to explore the standpoints of the education ministry of West Bengal on the relationship between traditional and modern knowledge systems and how the education ministry could contribute to understanding the ontological foundations of education in West Bengal. Reality can be explored by interacting with children in the school setting and stakeholder’s views, interpretations, and experiences. 
0. [bookmark: _Toc163465474]Epistemology
The interpretivism stance of epistemology has helped me to justify my beliefs. When processed by a researcher, these beliefs could be called worldviews (Cresswell & Plano Clark, 2011). I applied a pyramid structure, because this structure allowed me to obtain information at different levels of detail, I could communicate effectively with multiple people in a hierarchical order that aligns with their backgrounds or interests. Since my stakeholders are from different levels of the education system (children, teachers, and education ministry) pyramid model helped me to build up more complex or specialized knowledge in a clear framework for understanding different aspects of the field. This structure typically involved arranging information in a way from the most critical points to gaining the details from the grassroots level to the top. I observed the children in the school setting, introduced the collaborative method to the children for four days, and interviewed the everyday practitioner (the class teacher), and the school leader (head teacher). Then, I reached out to the policymaker and the curriculum designer. This way, I could ensure that the most critical information was presented first, followed by supporting evidence or details. Additionally, underlining the evidence (test results) provided the foundation for the systematic and reliable obtaining of knowledge. This approach allowed me to grasp the main points quickly and then delve deeper into the details as necessary. By interacting in various ways, I tried to evaluate the reliability of all sources, forming a pyramid-like shape in the context of this research The investigation was constructed in a social context and within a natural environment (an everyday classroom). Moreover, the interactive sessions were interlocked and I tried to minimise the ‘distance’ between all the children and adult stakeholders as advised by Guba and Lincon (1988). The investigation was based on listening, writing, and observing with understanding and empathy. Therefore, this stance encouraged me to introspect and reflect on my beliefs and learning, leading to greater awareness.
0. [bookmark: _Toc163465475]The interpretivism theory underpins this research
Interpretivism is one of the major research approaches within the qualitative research paradigm. As advocated by O’Donoghue (2006) researchers ‘try to understand how others understand their world’. Interpretivism is frequently compared to positivism. Where positivism indicates objectivity and uses quantitative techniques to uncover widespread regulations and speculations, interpretivism centres around the emotional nature of human emotions, intending to give a deeper understanding of social peculiarities according to the point of view of an individual (Chowdhury, 2014). I have recognised that individuals have unique perspectives and experiences that influence how they perceive the world; therefore, I have designed the interview questions aimed at understanding and interpreting subjective viewpoints. The interpretivism approach allowed me to assess the teachers' educational practices and students' learning experiences (Denzin & Lincoln, 2011). This tool is instrumental in grasping the teacher-student interaction in the sociocultural dynamics in the classroom, and this helps pedagogical approaches that can contribute to the educational process. 
I am aware that there are some expected downsides of interpretivism. It is essential to acknowledge these limitations when employing an interpretive approach and to consider how they may impact the reliability and applicability of research findings in various contexts. For example, because of the subjective nature of interpretivism, research can lead to potential biases in data interpretation. Researchers' personal biases and preconceptions may influence their findings and that could limit the generalizability of any findings (Creswell, 2013). To argue this criticism, I have used pre and post-tests to validate my findings. Also, in the interviews, all the questions were transparent and straightforward, and there was no chance of any bias. And minimized all possibilities while interpreting the data.  Secondly, due to its focus on subjective experiences, for example, the researcher's own biases can influence the results of the study, which may present limitations in terms of replicability and reliability in research findings. Therefore, there is a chance that interpretivism may have limited applicability to the social context, which can be a limitation in some research settings (Mackenzie & Knipe, 2006). To work against this, I have used different stakeholders from different levels to keep generalizability. I am explaining shortly why different stakeholders are involved in this investigation.


I ensured that the sample was representative of the sector, and considered the views and perceptions of teachers, students, education leaders, and modelers. Bary and Fulmer (2004) explained that an individual's learning process is affected by their personality, cultural circumstances, and society’s rules. Therefore, different stakeholders play diverse roles and reflect on different perspectives and interests, which can significantly impact educational policies, practices, and outcomes. When I observed and interacted with children, I had the opportunity to notice students' diverse learning styles, interests, and abilities and inclusive learning experiences. I interviewed the maths and head teachers to understand their insights into effective teaching methods, and professional views on realistic reflection.  I interviewed curriculum designers and policymakers (who shape the overarching framework of West Bengal educational policies that influence curriculum standards assessment methods and aim to address broader societal goals and challenges through education) to understand their views about introducing collaborative learning in primary-level classrooms. I considered these multiple stakeholders from different levels to gain critical and holistic perspectives since their participation is adequate for extensive use.

[bookmark: _Toc163465476]Research design
Research design refers to the structure of research methods and components a researcher selects to collect and analyse data on variables specified in the particular research objective. Creswell (2007) referenced that the entire research process is the research design, starting with problem formulation and ending with gathering, exploring, explaining, and reporting data collection (Bogdan & Taylor, 1975). Conducting my research systematically, I chose a research design that helped me to clarify the objectives and define the central research question: to what extent will teachers and local-level educational leadership implement/adopt policies toward curriculum reform, based on collaborative learning - a reflection upon current education policy within the primary state schools in West Bengal. Research design helped me to select suitable sampling techniques, enabling me to choose the right participants for my investigation. 
0. [bookmark: _Toc163465477]Exploratory methodology
[bookmark: _Hlk150524886]I applied an exploratory methodology since this research will explore new questions for primary Mathematics in West Bengal. Creswell (2014) explained that exploratory research helps researchers identify gaps in new or less-explored areas by in-depth study. The investigation will focus on only one school in West Bengal to explore the current knowledge gap of contemporary maths teaching methods. The flexibility of exploratory research design was suitable for uncovering educational practices. Swedberg (2020) advocated that the foundation of all good research is exploratory research, which is the process of working through a research topic to find something fascinating that should not be repeated. Therefore, I considered that an exploratory study (with direct observation and interviews) would be particularly effective in identifying the challenges and acceptances if the collaborative method is attainable in West Bengal primary schools. Findings from exploratory research may have immediate policy or practice implications, guiding future studies to delve deeper into the effectiveness of specific interventions (Patton, 2014). This investigation will aim to gain in-depth information from the perspective of curriculum designers and policymakers and teachers. Policymakers and curriculum designers may or may not offer insights into problems whereas teachers may or may not draw attention to the difficulties in adjusting to new teaching methods. The preliminary findings of exploratory research aid in formulating more precise and concentrated research inquiries for later investigations. According to Neuman (2013), exploratory research can help to construct hypotheses or research questions for later studies. This approach helps in planning follow-up research questions and creating a cogent research program, according to Babbie (2015). Because of the uniqueness of this study, the findings will reveal facts that if a collaborative approach is feasible in primary school maths classes in West Bengal. Furthermore, the findings will raise new questions while formulating a deeper understanding of the topic that hasn't been studied before. I anticipate after this investigation, there will be an encouragement to research how global cognitive educational theory could be implemented in West Bengal, which will uncover new questions in the future. This study may bring a new method to the traditional classroom setting in West Bengal.  However, exploratory research has a few drawbacks against the study's goals and development stage. One of the main weaknesses considered in offering qualitative data is what may create a biased and judgmental interpretation (Creswell, 2017). The author highlighted that interviews, observations, and data analysis are frequently used methods in exploratory research data collection where the researcher's judgment and point of view are crucial in the interpretation. Because of their subjectivity, researchers may inadvertently interpret the data in a way that confirms their expectations or preconceived notions. Another weakness is that a smaller sample size is typically used in exploratory research, making it more difficult to extrapolate findings to a larger population (Cooper & Schindler, 2014). Smaller sample sizes are frequently used in exploratory research because it typically entails a more focused and limited investigation. This presents difficulties when applying findings to a larger population, even though it permits in-depth investigation of a particular phenomenon. Small sample sizes might not fully capture the diversity of the intended audience, which would mean that the results wouldn't apply to other groups besides the one under study. Because qualitative data in exploratory research is subjective, there is a possibility that it will be interpreted biasedly, and using smaller sample sizes reduces the findings' external validity. When conducting exploratory research, I was aware of these constraints and carefully considered how they might affect the validity and relevance of their findings. The section on the interpretivism stance outlined how to lessen the possible risks connected to exploratory research to keep the validity and applicability of their results. The chapter's beginning indicates that educational investigations often use qualitative research methods to address the depth and context of educational phenomena. The following passage will explain why this study needed to use qualitative methods.
0. [bookmark: _Toc163465478]Qualitative methods research techniques used in fieldwork 
I applied the qualitative method to answer the research questions. There is one important factor I needed to review whilst considering the methods for obtaining data: is the qualitative method acceptable for maths education? Various researchers employ qualitative research to advance the knowledge of mathematics education, covering topics like classroom procedures, teacher identity, student experiences, and the larger sociocultural context. Researchers have highlighted that qualitative methods in the field of mathematics education research are both appropriate and beneficial. Although an exploration of the qualitative methods, I endeavoured to explore the cognitive, affective, and contextual factors that shape students' experiences and understanding. Such as Lampert (1990) emphasized, capturing the dynamic nature of classroom interactions while using qualitative methods to investigate the intricacies of mathematical knowledge and teaching is significant. Similarly, Stinson (2004) showed that using qualitative research to better understand the complexities of classroom practices in the context of teaching maths. Correspondingly, Boaler (2002) applied qualitative research methods to explore insights into how curriculum decisions affect the students' educational experiences. Therefore, I adopted qualitative methods to comprehend the reflection of teachers and educational leadership implementing policies toward curriculum reform based on collaborative learning. I have chosen three tools to collect my data.
1. Observation and field notes
2. Pre- and post-teaching assessment (Test 1 and Test 2)
3. Semi-structured interviews 
[bookmark: _Toc163465479]Observation 
It is a standard tool to employ observation in education research to gather rich and detailed data on teaching practices and student engagement. This is because observation provides an opportunity to see the natural world through the eyes of the participants and capture their experiences. Observation gives researchers a distinct viewpoint which enables them to see the classroom through participants' eyes, capturing the context that is a part of the teaching and learning process (Angrosino, 2007). Observation seeks to enable a comprehensive understanding of classroom dynamics, teacher-student interactions, and the overall atmosphere (Creswell 2013). Moreover, through observation, researchers can comprehend real-time data on behaviours, nonverbal cues, and the flow of activities with an unfiltered lens. Most importantly, by immersing myself in the classroom setting, I had the distinct advantage of examining the subtleties that could be missed in more structured research methodologies by fully immersing myself in the classroom environment.
I selected observations in traditional maths and collaborative classes to find out the most critical aspects of the experiences of both teachers and students, which is the primary goal of these observations. In the findings section, I will compare how children react differently in traditional and collaborative maths classes. 
I worked in the school between Wednesday, 9th August, and Saturday, 12th August. A total of twelve observations (six traditional and six collaborative) have been divided between the two groups (A and B).  The table below displays the schedule of these four days.
	Day 1
	Day 2
	Day 3
	Day 4

	Traditional maths class group B (1)
	Traditional maths class group B (2)
	Traditional maths class group A (2)
	Traditional maths class group A (3)

	Test-1
	Traditional maths class group A (1)
	Traditional maths class group B (3)
	Collaborative group A (3)

	
	Collaborative group B (1)
	Collaborative group B (2)
	Collaborative group B (3)

	
	Collaborative group A (1)
	Collaborative group A (2)
	Test-2



Children's learning progress can only be fully understood through observation in a maths classroom. In order to ensure a comprehensive understanding of the children’s experiences and the efficacy of the teaching methods used, I determined some essential points that will offer a thorough framework for observing and evaluating various aspects of a traditional and collaborative math class. I have divided the questions into three sets:
      A. The learning provisions 
· Are they taking initiative? 
· Is the task challenging? 
· What do they already know? 
· What are they learning now?  
· Do the children understand the maths? 
· Do students have opportunities for self-assessment?

B. What the learners are doing

· Are they raising their hands?
· Do they discuss with one another? If so, what do they want to discuss? 
· Do they enjoy the class? 
· All of them or some of them?
· Are they active throughout the class?
· Do the children respond to the teaching? 

C. How the teachers are doing
· How does the teacher incorporate real-world examples and applications into teaching? 
· How are mistakes and errors handled in the classroom?
· How does the teacher foster a growth mindset and encourage them to reflect in the classroom? 
Marzano and Pickering (2010) showed how participating actively in class discussions and exercises or curiosity can resolve mathematical issues. With the critical pointers above, I created a list of questions (below) to ask the students during the observation to obtain data systematically regarding students' mathematical comprehension. 
1.	“What do you notice?”
2.	“What do you know?”
3.	“Can you show me you're working out?”
4.	“Does your answer seem reasonable? Why?”
Question 1 was asked as children are encouraged to look for patterns or important details in a problem. For instance, when doing a reasoning problem, a student may observe a specific fact that will help them solve it. Question 2 shows children being asked to recall their memories of pertinent ideas and equations.  A student may be familiar with the formula needed for the problem they are working out. In question 3, children are invited to walk through their systematic approach to solving the question. In question 4, children are encouraged to assess how plausible their response was, to determine the logical and intuitive components of their solutions. 
These questions allowed me to understand the children’s areas of strength and challenge and adjust the teachers’ teaching methods accordingly. They aim to get primary school students thinking mathematically in a meaningful way, helping them grasp concepts more profoundly and laying a strong foundation for their future mathematical education. From the questions, it helped me to explore three main concepts:
The independent ability to prove mathematical problems
This study attempts to provide insight into students' autonomous ability to solve mathematical problems by closely observing three conventional teaching classes. This research supports the larger body of work highlighting the value of helping students develop their unique problem-solving abilities (Hiebert & Grouws, 2007). I was observing if children understood the maths and took initiative. 
Children’s ability to collaborate in the maths classroom
The study explores students' collaborative skills in a mathematics learning environment by observing three cooperative classes. This feature is consistent with studies that emphasise the value of group learning in raising students' interest and understanding of mathematics (Cobb, Boufi, McClain & Whitenack, 1997).
The features of their discussion in the maths class
An essential aspect of the observation entails analysing the components of student conversations during maths classes. This is in line with the more extensive discussion about the function of discourse in mathematics education and how it affects students' conceptual understanding (Cazden, 2001).

[bookmark: _Toc163465480]Field notes
I gathered a few relevant documents for my study, which I observed in the field. My field notes develop an understanding of four essential areas: school infrastructure, school ethos, school community, and socioeconomic factors. Moschkovich (2002) advocated that field notes are helpful in placing mathematical learning experiences in context by taking into account things like linguistic roles in mathematical discussions, classroom norms, and cultural influences. The value of field notes in the context of mathematics education research goes beyond the physical classroom and includes larger contextual elements that affect maths instruction and student learning. I wanted to thoroughly investigate the complex nature of mathematics education by concentrating on these four areas.
i). The way schools are set up has a significant impact on how students learn mathematics. This includes material elements like the classroom setup, the accessibility of teaching resources, and technology. By capturing the strengths and weaknesses of these resources, field notes can help illuminate how they affect teaching strategies and student participation. A study conducted by Fuson, Wearne, Hiebert, Murray, Human, Olivier, Carpenter, and Fennema (2000) highlights the significance of having well-equipped classrooms to facilitate the effective teaching of mathematics.
ii). The values, culture, and general atmosphere of a school are collectively referred to as its ethos; general attitudes towards mathematics, the degree of support for teachers, and all these significantly impact how maths is taught and learned mathematical achievement. Here, I could see a positive ethos in this school, which helped to grow mindset, and a positive mathematical ethos can improve student learning, as demonstrated by Boaler's (2002) work.
iii). Analysing the school community entails comprehending the ways in which the school, neighbourhood, and parents interact. Field notes can serve as a record of community support programs, parental involvement in mathematics education, and broader societal influences on mathematics perception. Secada (1992) highlights how crucial family participation is to fostering students' mathematical development.
iv). Mathematical education can be significantly impacted by socioeconomic factors, such as the financial status of students and their families. Field notes can show how socioeconomic circumstances affect students' access to educational resources, involvement in extracurricular activities, and overall educational experiences.
I have created a checklist below. These elements support the development of a comprehensive and holistic learning environment that safeguards primary school pupils' mental, physical, and academic well-being.
· Classrooms: 
Positive learning environments are facilitated by classrooms that are well-equipped and child-friendly. According to Barrett, Zhang, Moffat, and Kobbacy (2013), classroom resources and design have an effect on students' academic performance and engagement. This school has big rooms, and natural light comes from the windows. There are plenty of benches and desks to sit and store bags. Every classroom has a large black chalkboard. Ayeni and Adelabu (2012) showed that learning infrastructure increases the range of learning quality. I also spent the week at the school during the peak of the summer heat. Yet, the school is situated with ample trees, so the building remained calm throughout the summer. The compound was painted with creative drawings and decorated with plants. The headteacher takes the initiative to make the school colourful and bright, and the staircases are painted with numbers and timetables. Therefore, children can constantly see the numbers. Moreover, the school has a spacious teacher's room with a large table, multiple good chairs, and three books selves.
· Cleanliness of the school:
This school maintains high cleanliness in the classroom, dining area, and toilets. In 2018 this school received the Nirmol Vidyalay Award (District School Sanitation Award West Bengal). The school provides handwash it is a strict rule for students to wash their hands before having lunch. Uleanya (2020) showed that cleanliness impacts students' academic performance and learning capacities.
· Library: 
This school has a library called Netaji Subhash Smriti Pathagar. This library has a collection of age-appropriate Bengali books. A well-stocked library promotes children's cognitive development from an early age (Krashen, 2004). 
· Playground:
This school has a green and safe garden. There are plenty of fruit and vegetable trees which the children maintain themselves. Keith, (2017) advocated that children learn best when they are happy, and there is always a potential to develop mathematical ideas in the playground. 
· Dining:
This school has an immaculate and airy dining hall, where two ladies cook lunch. Children clean their own plates after finishing their food. Research like Taras (2005) shows that school meal programs appear to enhance academic performance and cognitive functioning in severely malnourished populations. Children of this school enjoy having their everyday meals, so much so, that the teachers have noticed that on Wednesdays and Fridays, there is more attendance because of the non-vegetarian menu available. In a wider sense, Taras also advocated that children who eat in a clean, healthful environment are more likely to perform well academically, have better cognitive abilities, and generally feel better about themselves.
· Toilets: 
The school has two clean and well-maintained toilets. To maintain hygiene and stop the spread of disease, clean and well-maintained restrooms are crucial. Sanitary facilities improve students' general health and attendance (UNICEF, 2012).
· Transportation:
I observed children walking to school, and they maintained punctuality in attendance. I also noticed that the school arranged carpools on rainy days, and all adults took proper care to ensure every child secured a fitting place inside the cars. Enhancing school transport enables children to commute more quickly and efficiently. Good transportation is probably one of the reasons to boost academic performance and close achievement gaps. This particularly applies to remote and rural school students (Hopson, Lidbe, Jackson, Adanu, Penmetsa, Anderson, Obuya, and Abura-Meerdink, G 2022). 
· Safety Measures: 
A safe school climate is crucial for raising students' academic achievement and chances of becoming contributing members of society, as demonstrated by Perumean-Chaney and Sutton's 2013 study. This school has an adequately locked gate and all adults are constantly alert to keep the school secure.
· Parent’s background:
In this school, the teachers gathered some data about the parents’ occupations. The most common occupation is farming in this particular area. Currently, three children are living without their parents and live with their other relatives instead. As reported by Henderson and Mapp (2002), factors related to home processes, parental personality, and family background circumstances combine to influence patterns of student achievement.
· Parent-Teacher Interaction: 
A constant interaction occurs between parents and teachers in the school. According to the teachers, these relationships have been developing more since the pandemic. Parent-teacher communication positively impacts students' behaviour and success (Epstein, 2018).
[bookmark: _Toc163465481]pre-and post-teaching assessment (Test 1 and Test 2)
A variety of assessment instruments are used to evaluate children's mathematical achievement, such as formative assessments, performance-based assessments, and conventional written tests. One consistent method of evaluating students is the traditional test, and this tool can compare performance between children. Despite their benefits, there is a significant disadvantage: traditional maths assessments may not adequately reflect the intricacy and breadth of a student's mathematical understanding. Hence, a well-rounded approach incorporating various assessment techniques (such as open-ended problem-solving assignments, and group projects) can offer a more thorough understanding of a student's mathematical aptitude. Acknowledging the limitation of this tool, I considered traditional written tests, in order to augment the validity and reliability of this research. Pre- and post-tests data could offer a more thorough comprehension of the variables affecting mathematical learning. I designed two standard tests: one prior to the collaborative lessons, and a follow-up test taken after introducing the collaborative lessons, as this tool might evaluate the impact of the specific collaborative lessons and help me to quantify a comprehensive analysis. I have chosen pre- and post-teaching because these two tests might be practical tools in mathematics education because they provide information about baseline skills and help measure growth. Shepard (2000) advocated that a baseline is essential for comparison. The first test was based only on the traditional maths learning approach, and the second was taken after applying the collaborative method. Since I wanted to assess the overall effectiveness after applying the collaborative method by comparing pre-and post-test results, the teachers and I selected some specific maths lessons for both tests to obtain an accurate measurement. Moon, Brighton, and Tomlinson (2020) explained that data from assessment aligns with specific learning objectives, allowing for more accurate conclusions about the next steps for students' instruction. Pre- and post-teaching assessments allowed me to measure individual and collective growth in mathematical understanding. When tracking progress, the results can provide information on the children's initial proficiency and mathematics comprehension before the training. The pre- and post-teaching assessments contextualise any training's impact. Another aspect of the pre- and post-teaching assessment is to assess the transferability of skills learned during the collaborative workshop (Salomon & Perkins, 1992). Therefore, I can understand how well students apply their mathematical knowledge in the post-training test. 
As mentioned earlier, we selected a few pages from the maths book “Amar Ganit” - the maths book recommended by the West Bengal Primary Educational Department. We have set pages 14,18, 20, 47, 60, and 150 to cover various topics. The pre-test and the post-test were both scheduled and carried the same total number of marks and time limit. The three main reasons behind keeping consistency in time limit and total marks are:
a) Maintaining uniformity in the time limit and overall score to ensure fairness amongst pre and post-tests. Since the children are being assessed in comparable circumstances, it enables a fair comparison of their performance.
b) The reliability of the assessment results is influenced by the consistency of the test parameters if there are changes in the total time limit and total marks between the pre-and post-tests. 
c) The exact time limit and the total mark will help to standardise. We can keep the result uniform, preserving the validity and dependability to measure both tests.

I extracted the same topics from the selected pages when teaching maths. However, in addition to that, I included a few reasoning questions. I introduced some age-appropriate reasoning tasks, which are neither simple nor complex. Reasoning exercises suitable for a child's age should be challenging but not overly demanding (Vygotsky,1978). I am briefly explaining one major feature of using reasoning and why I have included the reasoning questions in the post-test.  Nunes, Bryant, Evans, Bell, Gardner, Gardner,  and Carraher (2007) advocated that logical reasoning is related to mathematics learning. Their research showed that young children's mathematics education should give them a strong foundation for comprehending the reasoning behind numbers and operations. In 2011 Nunes et all researched two 'distinct abilities, mathematical reasoning, and arithmetic skill', and the result found that from the start of primary school and possibly until the end of secondary school, mathematical reasoning should be prioritised above calculation skills. Because fostering deeper understanding and problem-solving abilities prioritizing reasoning can ensure that children are better equipped to tackle complex challenges and understand the broader implications of mathematical concepts. Therefore, I designed the maths test to include reasoning questions (such as pattern recognition, number relationships, critical thinking, logical deduction, etc.), which helps create a more thorough assessment of children’s mathematical proficiency rather than just counting and memorising. There is another rationale for adding reasoning to the second maths test, as I introduced collaborative learning after the pre-test, and the hypothesis was that the effect of collaborative learning would be reflected in the post-test.  Previously, we have discussed how collaborative methods can help in the development of mathematical understanding and how children in primary school can significantly benefit from collaborative methods for developing their mathematical reasoning skills. The results of both tests will be explained in the findings section.
[bookmark: _Toc163465482]Semi-structured interviews 
The interview technique I used for the stakeholders was semi-structured interviews. The objective was to learn the stakeholder’s perspective about introducing a collaborative approach in maths classes in primary education. A semi-structured interview technique can combine the flexibility of open-ended questions with a predetermined structure and allow researchers to develop an ongoing conversation to a certain extent (Berg, 2001). Hence, during the discussion, I could ask stakeholders for further clarification. I was fixated on the central focus of the study, and I usually asked for examples and explanations to explore in-depth insights and understand how they expressed their views, logic, and interpretations. For instance, whilst conversing with stakeholders I asked, ‘How do you stay up to date with new teaching methods?’. To obtain rich qualitative data capturing the complexity of educational phenomena (Ahlin, 2019) I have designed a few similar and a few different questions for four different stakeholders. For example, the questions for the head teacher and the maths teacher were not the same but the icebreaker question was the same for all of them (Personal viewpoint: Tell me about your background and childhood maths classes).  As advised by Berg (2001) I have tried to ask questions in a manner to obtain a ‘complete’ and ‘honest’ answer therefore I asked for a few instances where they could reflect on specific projects if they faced any challenges, and what the outcomes were. Thus as a result of the questions’ format, semi-structured interviews encourage participants to express their opinions freely. Semi-structured interviews allowed me to comprehend a holistic understanding of stakeholder’s experience as Denzin and Lincoln (2017) advocated and enabled me to collect relevant and individual perspectives. On the contrary, Denzin and Lincoln (2017) indicated that biases and viewpoints of the researcher may affect how questions are framed and how responses are interpreted, which could result in subjective findings, and there is a risk of misinterpretation. Similarly, Bryman (2016) stated that response bias can occur when participants mould their answers to fit perceived social norms or what they think the researcher wants to hear. As I explained above in section 3.2.3, I was alert and applied strategies for reducing interviewer bias since this is essential to guarantee the accuracy and consistency of the information gathered.
I tried to keep a more natural and authentic conversation whilst interviewing. Making rapport with participants is essential (Savin-Baden & Howell Major, 2013) because interviewees share more in-depth narratives and thorough explanations as they feel at ease and trustworthy.  Therefore, I was cautious about building a relationship with them. I thoughtfully allocated time and space to ensure seamless and fruitful interaction with participants. I scheduled an interview for thirty to forty minutes. However, it was flexible depending on the complexity of the topic and the depth of discussion required. For instance, the policymaker took longer than others since he explained his reflection in detail. When scheduling interviews, I considered the time differences (GMT and IST) between them and the participants' schedules (since teachers have schools and policymakers and curriculum designers have their offices). To accommodate varying availability patterns and provide flexible time slots, such as mornings, afternoons, and evenings, I have provided them with sufficient advance notice to prepare mentally for the interview and gather any relevant materials they might want to reference during the conversation. I started and ended the discussion on time to respect the participants' schedules. This punctuality was crucial to demonstrating professionalism and consideration for the participants' time. I used technological tools (Zoom platform) for the interview and recorded the video and audio, which were set up and tested in advance. However, I kept a backup plan in case of technical issues or unexpected disruptions. I met all the participants when I was in West Bengal for my fieldwork and had an initial conversation with them. However, I organised the interview with the maths teacher and the head teacher a few weeks later since I wanted them to apply the collaborative approach in the classroom and then reflect on my interview questions. The questions and language used were short and straightforward, as Cohen, Manion and Morrison (2011) advised. 
It's critical to modify the interview questions to specifically address the objectives and difficulties in the West Bengali context of maths education. Involving a wide range of stakeholders guarantees a thorough grasp of the educational environment. This might entail implementing feedback loops and systems for continuing assessment and modification. I consider semi-structured interviews with multilayer stakeholders to better understand and improve essential facets of the educational landscape. The purpose of the interview is based on the following four reasons:
      A). Evaluating learning requirements:
In the context of West Bengal's primary mathematics education, ascertain the particular needs and difficulties faced by stakeholders (such as teachers, administrators, and the education ministry). Furthermore, to understand the current pedagogical issues and curriculum gaps. And identify what obstacles might stand in the way of a successful mathematical education and comprehension. And ensuring if West Bengal's maths instruction adheres to international best practices and standards. I wanted to explore the areas with strong alignment and those that might need improvement.
     B). Determining the effectiveness of the curriculum:
To examine the degree to which the current mathematics curriculum meets West Bengal's educational standards and goals. Using input from stakeholders, determine what needs to be changed or improved. 
      C). Examining the education ministry’s viewpoints
To recognise the varied viewpoints and thoughts of interested parties about the situation of mathematics education as it stands in the primary. Examining perspectives on curriculum content, instructional strategies, and the general efficacy of educational practices where stakeholders might be interested in accessing new methods for primary maths education.  
      D). Assessing the readiness of teachers:
To recognise the extent of readiness and assistance offered to maths teachers. Examine the resources needed, the difficulties encountered in providing high-quality mathematics education, and the need for professional development. What are their favoured methods of pedagogy for math instruction methods? Are they interested in using interactive teaching techniques to apply collaborative approaches in the classroom?
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Sampling procedures are essential to the design and execution of studies in mathematics education research that aim to comprehend different facets of mathematics teaching and learning. Sampling is the process of selecting a subset of participants and classrooms for mathematics teaching, learning, or curriculum. To guarantee that the results are representative of the larger population and can be extrapolated to comparable educational environments, I needed suitable sampling. Proper sampling is crucial because sampling depends on many factors, such as the research question, the resources available, the nature of the population, etc.
I considered purposive sampling since this technique seemed a useful strategy in the context of my particular investigation. I wanted detailed and particular viewpoints within the sample (Patton, 2002) to obtain a comprehensive understanding and specific insights. Sometimes purposive sampling is referred to as intentional or judgmental sampling, and it is a technique where researchers intentionally choose study participants according to predetermined standards pertinent to the study question. Palinkas, Horwitz,  Green, Wisdom, Duan, and Hoagwood, (2015) explained various approaches to purposive sampling, including critical case sampling, homogeneous sampling, and maximum variation sampling. I chose homogeneous sampling purposefully since my objective was to produce a sample that, in terms of specific parameters, had similar and relevant characteristics to the participants. These attributes are associated with the research focus, experiences, educational background, and demographic factors (such as age). Palinkas et al. (2015) proclaimed that this technique limits the nature of the investigation. Likewise, Creswell,  and Creswell, (2018) noted that purposive sampling has benefits in terms of specificity and depth. Still, researchers must be aware of any biases the subjective selection procedure may introduce as it might restrict how broadly the results can be applied to the population.
Choosing Dangamath Colony G.S.F.P school
I met approximately one hundred teachers from different parts of West Bengal in a workshop in 2019 whilst I was working with the Pratichi Institute (a community-based non-government social education organization, founded in 1999, dedicated mainly to West Bengal children's education and health). While working with Pratichi, I visited six state primary schools in West Bengal, which are predominantly based on test-taking memorisation. Between these six schools, I identified one school for my fieldwork. There are reasons that I have chosen this particular primary school, one of which is that a collaborative and encouraging environment can significantly enhance the success of my fieldwork. For example, I could build transparent communication with the school‘s headteacher and the teachers, which would facilitate a smooth research process. I became aware of how the headteacher has a specific mathematical focus in his school and wants to implement various modern teaching methods. Therefore, I understand that the headteacher and the other school staff will be actively engaged in or supportive of such research. Secondly, the children at the school will be representative of the demographics important to my study because of the socioeconomic status, cultural diversity, language ability, and other demographic variables essential to my research. After considering this school, I sent an email to the headteacher, and they accepted my proposal and expressed interest in participating in research projects, showcasing a commitment to my research and improvement that will help the teacher's and children’s betterment. Another practical factor was the school's location accessibility. I selected this school as it is accessible and makes the process of conducting fieldwork easier. The website link (https://dangamathcolonygsfpschool.blogspot.com) is accessible to get an idea of the school.
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I was very careful in selecting the participants since the sample selection may significantly affect the quality of the study (Kitson, Sussman, Williams, Zeehandelaar, Shickmanter, & Steinberger,1982). Data was collected from multiple stakeholders. I collected data from the following:
A).	The children (one target group consisting of twenty to thirty children):
Choosing a target group of twenty to thirty children for my study had several benefits. Here are a few possible advantages of selecting this particular target children:
1) Manageability
I created two groups (groups A and B), each holding 25 children. For data collection and analysis, a group of twenty to thirty children is frequently regarded as handling proficiency because a smaller sample size is more practical. In particular, running a moderate-sized sample facilitates researchers' ability to perform in-depth observations and assessments when conducting qualitative research. 
2) In-depth Analysis
I could afford to examine individual cases in greater detail when working with a smaller group, this smaller number allowed me to have more intensive and focused analyses. This was especially helpful because my study aimed to investigate the subtleties of children's actions, attitudes, or educational experiences in greater detail.
3) Smooth interaction
In my fieldwork, where participants are directly contacted, such as in-class observations, smaller groups could allow for more personalised and significant interactions. I was able to communicate with every participant, hence I could establish a stronger rapport and bond with them each.
4) Homogeneous Sampling
For homogeneous sampling in my research, where participants have similar characteristics, a smaller target group consistently captured the similarities within that particular subgroup.
B).	Maths teachers at the school
I interviewed the maths class teachers, and they could provide valuable insight into various aspects of teaching and learning in the context of mathematics. I had an opportunity to monitor how teachers can encounter difficulties when teaching mathematics and the methods they employ to overcome these difficulties by conducting interviews with teachers. Teachers can also exchange effective strategies that support successful learning outcomes. Such as:
1) Practical understanding of the instructional methods:
Maths teachers are aware of the pedagogical approaches, instructional techniques, and strategies that they can employ to help students understand mathematical concepts. Teachers can express how they see students interacting with and understanding mathematical ideas. Strategies for enhancing instructional effectiveness can be informed by an understanding of teachers' perspectives on student learning challenges and success.
2) Perspectives on classroom dynamics:
Because of the interactions between teachers and the children, teachers can provide information on the general learning environment and parental involvement, socio-economic background, etc.
3) Making pedagogical decisions:
This interview was an opportunity to explore how teachers make decisions about curriculum selection, lesson planning, and modifying their pedagogy to accommodate a variety of student needs, motivation and engagement.
4) Alignment of academic policies:
I could obtain information about how they coordinate their lessons with curriculum frameworks, standards, and educational policies. Also, if they are happy to apply collaborative approaches. Knowing this information is crucial to comprehending how policies affect instructional methods in the classroom. Teachers' attitudes and beliefs about teaching, and assessment have been explored. Understanding these elements helped me paint a more complete picture of the teaching process. 
C).	The headteacher of the school
Similarly, I interviewed the head teacher of the school to gain important insights into the different facets of school leadership, administrative choices, and the general environment for mathematics teaching and learning. Conducting interviews with the head teacher enhanced the effectiveness of the data collection to get a holistic view outside of the classroom (such as the headteacher's leadership philosophies and school vision).
1) Leadership perspective:
A school's headteacher significantly influences the general learning environment. Headteachers can offer information about how the school complies with more extensive educational initiatives and reforms in the field of mathematics education. This involves implementing new guidelines, teaching strategies, or evaluation procedures.
2) Decision-making processes:
Headteachers are often involved in decision-making processes related to curriculum development in West Bengal. Hence this interview provided insights into how decisions are made at the administrative level and the impact of these decisions on mathematics education.
3) Policies and procedures in schools:
The formulation and execution of school policies involve head teachers. Hence, I better understood how classroom practices could be changed and implemented in the policy.  Moreover, headteachers could discuss the opportunities and difficulties unique to teaching mathematics in the classroom. Knowing these variables helped me with focused interventions and advancements.
D). Education ministry (one state-level curriculum designer and one state-level policymaker)
Education policies are shaped by policymakers, and this has a significant impact on curriculum design. Policymakers can have an impact on curriculum design and frequently influence assessment practices. Speaking with both groups in interviews can shed light on the development, use, and integration of assessments into the mathematics curriculum. Thus, I could examine how policy objectives and the content and structure of the mathematics curriculum align by conducting interviews with legislators and curriculum designers. I interviewed a curriculum designer and policymaker to gain important and systemic insights into the primary maths education design, development application, and effects of the maths curricula landscape in mathematics education within a specific region (West Bengal). These are the following reasons.
1) Process of curriculum development:
Curriculum designers at the state level are involved in creating and modifying mathematics curricula. Hence, I could clarify the steps, objectives, and factors that influence the creation of mathematics curriculum frameworks.
2) Holistic perspective on curriculum development:
Through interviewing them, I obtain data on the process through which decisions about curricula are made, from the initial design phase to the implementation and adaptation of the curriculum within the larger policy context.
3) Curriculum impact of policy:
I could look into how particular decisions and policies made at the policymaker level affect the designing and development of the mathematics curriculum by taking into account the viewpoints of both parties. It was a good opportunity to discover implementation challenges for maths education policies and curricula and comprehend if there are any suggestions for enhancements.
4) Taking into account stakeholder feedback:
When drafting education policies, policymakers frequently take into account feedback from a range of stakeholders. Speaking with both groups in interviews can shed light on the ways that policy decisions and curriculum design take into account the opinions of educators, parents, and other stakeholders.
5) Professional development:
The decisions made about teacher professional development involve curriculum designers as well as policymakers. One way to learn more about the programmes and tactics used to assist teachers in successfully executing the mathematics curriculum is through interviews.
6) Outcome for the children of primary school:
By interviewing them, I could look into how curriculum design and policy decisions affect maths student outcomes. Both parties could evaluate the efficacy of the educational system, which requires an understanding of the intended goals for student achievement.

[bookmark: _Toc163465485]Data Analysis Techniques
Researchers apply a data analysis involving general steps for analysing data (Creswell & Clark, 2017). The steps they mentioned include preparing data (organizing the raw data for analysis, data cleaning, and structuring), analysing data (coding, categorizing, and identifying patterns or themes within the data), etc. Arguably, Wilson (2017) explained that the specific techniques and methods applied can vary based on the researcher's preferences, the nature of the data, and the research question. I strictly followed the university's checklist data management plan and policy (https://uwtsd.ac.uk/library/research-data-management/working-with-data/). 
The data is entered and processed manually. I am considering coding by hand. I manually identified, labelled, and organised themes in the data without using specialised software because manual coding may be more straightforward and efficient since the data size is not large. Moreover, I can maintain an overall view of the data and deeply engage with the data, which will provide a more immersive and reflective experience. As Wilson (2017) advocated the overall view of the data helps researchers to maintain the original version rather than a computer version, but at the same time Wilson (2017) brought up that during the analysis, manual changes may be cumbersome to manage, and tracking revisions can be challenging.  
Data coding is categorised into several themes. Data analysed thematically. I began the process of coding by identifying key concepts and ideas. Then, I grouped related codes to form potential themes, which are connected and retain similarities across codes Firstly, I organised all forms of data I collected (written documents, such as observation notes, field notes, test results, and oral data, such as all the interviews). As Creswell and Clark (2017) mentioned, coding is the process of classifying concepts and assigning labels to concepts; these systemic procedures are helpful in data organisation for qualitative researchers. When I gained a deep insight into the data, I identified some initial codes, themes, and subthemes. Concerning interview transcription, I adopted a commonly used convention, where Participant: Interviewee 1 (I1), Interviewer: Researcher (R). Generally enclosed in square brackets in the transcript, annotations help the researcher better grasp the context of the interview. I highlighted key moments using third brackets.  In the table below, in the left-hand column, I classified the concepts, and the right-hand column explains the short description of what I used as the theme.

	Codes and Categories
	Themes

	Teaching method
· Classic method
· Collaborative method
	Teaching maths to year four pupils 
· Exploration of the effectiveness of traditional lecture-based methods.
· Assessment of student learning outcomes through classic teaching approaches 
· Their ability to collaborate
· The features of their discussion
· The usefulness of the collaborative method

	Teaching practise
· Classroom management
· Pedagogical content knowledge
· Differentiation strategies
	Effective Teaching Strategies
· Providing varied levels of challenge based on student needs
· Tailoring teaching methods to accommodate diverse learning styles and abilities

	Mathematical reasoning
	Independent ability to prove mathematical problems

	Student engagement

· Participation in class
· Interest in the subject

	Student Motivation and Attitude
· Exploration of factors influencing student motivation in mathematics.
· Investigation into the correlation between positive attitudes and achievement

	Teachers’ training 
	Effective teachers’ training programmes 
· Effective classroom management strategies specific to mathematics lessons.
· Exploring new methods

	The adaptability of a new education policy
	Educational leadership perspective
· Implement/adopt policies toward curriculum reform based on collaborative learning
· Provide a new guideline for designing new educational tools



[bookmark: _Toc163465486]Ethical Considerations

I have three privileges in working as an investigator in West Bengal. I was brought up in West Bengal, and my mother tongue is Bengali. Hence, it is easier to connect with local people. I regularly travel to West Bengal; hence, I am familiar with the travel process and accommodations. Since I have already worked with Pratichi Institute (which works with primary school teachers), I built well-grounded relationships with teachers and advisors based in West Bengal.  However, I developed a plan for taking action that can minimise any risks. Oliver (2010) advised that ethical considerations are essential throughout the research process, when the researcher designs the project in the early stage, they should be aware of research ethics. Hence, I have divided it into three steps:
1. Ethical issues before commencing the research
2. Ethical issues during the research
3. Ethical issues after completing data collection 

To maintain a practical timeline, I started collecting all the information from January 2023, such as when the school will close for the holidays and when school starts and ends. I planned to travel to India in mid-August (between 9th and 12th) when the school opened, and no school holiday has been scheduled. I planned to stay within five miles of the distance. Thus, I could commute and be present regularly at the right time. Before travelling to India, I ensured that all invitees were fully informed and taking part voluntarily. I sent a formal letter to the school, policymaker, and curriculum designer for permission, along with the consent forms (to parents for their child's participation). All the details were described, and it was clearly mentioned that participation would be voluntary. Participants will be free to withdraw at any time without giving any reasons. Consequently, when I reached the school, I could check if all participants were prepared and not unexpecting any of the research activities they would be involved in. If all parents consent, the research will be intended to take place in a large group to maintain the natural in-class setting. Since children will be involved in this research, I have considered some essential facts. Most importantly, I have already been checked by DBS (Disclosure and Barring Service) and legally allowed to work with children inside the classroom. They will also not feel pressured to agree to things that they are uncomfortable with. The same applied to the policy maker and the curriculum designer. By carefully considering these steps and addressing ethical concerns at the project's design stage, I ensured the safeguarding of the rights and well-being of individuals involved in the research. To secure overall protection I have carefully contributed to key points, such as: informed consent, anonymity, confidentiality, potential for harm, and the storage of data. This commitment is grounded in various ethical principles and guidelines established by research organisations. The methods I used for my study adhered to strict guidelines set out in BERA and UWTSD Research Ethics & Integrity Code of Practice. Before commencing the fieldwork, as per UWTSD procedure, I needed to obtain approval from the ethics committee and ethical considerations were prioritised from beginning to end (Saunders, Lewis & Thornhill 2016). I ensured that the good name of the university and any data that could impact the representation and standards of the university were upheld. I confirmed a few vital points, for instance, that I will save the raw data on password-protected laptops and back it up to the university drive with sufficient firewall protection.

After obtaining the relevant permission to conduct my study, I carefully contributed to recording data. To ensure confidentiality, I used some effective steps, such as ensuring all records were secured, password-protected files were used, antivirus software was used, encryption was used when sending information over the internet, etc. Another crucial factor during the research was the risk to participants (children and adults). I outlined each ethical issue and contemplated how to mitigate it. I ensured that each child was aware of the work and willing to participate. Hence, I would take care that children are not anxious whilst they are observed by me. Additionally, I would ensure that both male students and female students have equal opportunities. I ensured that adults understood and reflected on the study and that they were participating voluntarily. I informed participants about the intentions of the study at the beginning of this process. Informed consent has been given to the participants, and all details are in the Bengali language hence understanding each point will be easier. I provided all the details, and when they agreed, I obtained their signature to start working with them.

· I obtained informed consent from participants. I have created two consent forms for adults and parents. The appendix provides all the detailed information.
· I provided participants with the right to withdraw from my research at any time, and they have the right not to answer any question that is not comfortable for them.
· I ensured the protection and security of the anonymity and confidentiality of the participants.
· I ensured that the interview place and time would be convenient for the curriculum designer and the policymaker.
· Respecting and recognizing children's efforts and acknowledging their contributions are valued, so I planned that children would be given study materials (such as a notebook and pencil) and refreshments during the pre- and post-assessment sessions.
· I talked in the children’s first language and used simple words. I selected question patterns that have already been taught so they will be easy to understand and also age-appropriate.
Detailed Data Analysis and Findings will be explained in another chapter (refer to chapter 7).  In the forthcoming chapter, we shall expound upon the contextual background of West Bengal Education.
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