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1.0 Working Title
 Provisional Title 

Teacher’s perceptions of the most appropriate strategy for developing secondary children's understanding of arithmetic.


2.0 Aim and RQs
2.1 Aim 
Identify the current teaching aids and digital devices which are used in the classroom to develop understanding in arithmetic within the mathematics session.
Find the teacher’s opinions of high-quality delivering methods to make understand the arithmetic lessons effectively and attractively.
Recognize the most appropriate strategy which is used during the lesson to maximize the children’s understanding of arithmetic.

2.2 Research Questions
What are the specific teaching aids and technical devices use in the classroom to improve the efficiency of teachers when teaching arithmetic lesson for the secondary children?

Which delivering methods are used by the teachers during arithmetic lessons to make it clearly understand and attractive to the children?

What are the special teaching strategies most appropriate to use for secondary children to develop understanding in arithmetic?



3.0 Background to the study
3.1 Motivation for the study
My personal motivation caused me to choose a topic related to mathematics as my research proposal. Mathematics is my most interesting subject since my childhood. I have natural talent of working with numerals and I still enjoy learning different and difficult areas related to maths. And also, not only learn but also, I teach mathematics for secondary children and I explore new strategies and techniques which can implement in the classroom to make understand mathematics to the children attractively and effectively. As a math teacher, I frequently run into issues while trying to explain an arithmetic concept to a small group of secondary students in my class. They consistently object to doing math sums. Math isn't merely done by hand though with a pencil. This is not just completing difficult concepts in a textbook. As a teacher, I require novel strategies for arithmetic concepts to stick while simultaneously retaining my pupils' interest.
In order that it led me to choose this topic to find the most appropriate strategy which can implement in the classroom to improve the secondary children’s understanding in arithmetic, together with the other math teachers.

3.2 Literature Review 
Here critically assess recently published content that is pertinent to and linked to my study. 
The solution to some of history's most intriguing puzzles has been found by the inventive and intricately interrelated field of mathematics. It is important to day-to-day life and essential for engineering, scientific, and financial literacy as well as for the majority of jobs. The capacity to reason mathematically, an awareness of the beauty and power of arithmetic, as well as a sense of enjoyment and interest about the topic are reasons for high-quality mathematics study. Both learning and teaching arithmetic are difficult tasks. However, it's amongst the most fruitful. The correct balance of study and enjoyment may add a lot of energy to the classroom (DfE, 2021).
New concepts are always being introduced into the classroom as Math education continues to advance. Children must be taught and tested on their knowledge in ways that enable them to demonstrate their understanding if we want them to develop deep thought, ponder actual mathematics, and be able to apply deep thinking in real-world situations (Kelly, 2006, p.185). Teaching aids have started to play a significant role in the teaching of arithmetic by helping students get to the heart of true mathematical comprehension. Any physical item, tool, figure, or technique that may be utilised to distinctly illustrate a depth of comprehension is referred to as a teaching aid is not a novel concept (Kelly, 2006, p.184). 
The theories of Montessori (1917), Bruner (1966) and Piaget (1952) serve as the foundation for the notion of teaching mathematics through tangible objects. Piaget (1952) stated that children lack the intellect to understand arithmetic solely through symbols. Bruner (1966) believed that kids needed a mechanism to express their surroundings and Montessori (1917) further highlighted that students learn best via physical play, using their own motivation and innate skills. Although "teaching aids cannot solve every difficulty experienced by students," according to Moch (2002). Further he argued, by letting students engage with real models first before tackling them on a more existential level, many issues could be "completely avoided” (Moch,2002, P.87). All of these scientists found that concrete arithmetic was a good foundation for conceptual mathematics.
	Using manipulatives only as "an enrichment exercise or a game provided since there was opportunity at the end of class hour," Moyer (2002) discovered that many teachers were doing (p.184). This method of manipulative use, which emphasises play over instruction, does not foster a situation in which teaching strategies can be useful. According to Moyer (2002), when talking to teachers, the word "fun" first seemed to imply that both teachers and students enjoyed using the educational games during mathematics learning (p.185). They discovered that "certain unquestioned beliefs that limit the use of educational games in arithmetic instruction were encoded in teachers' usage of the word 'fun'."(Moyer, 2002, p.185). 
Teachers, according to research by Moyer (2002), thought authentic materials were fun but unnecessary for teaching and understanding arithmetic (p.175). At first glance, having some fun seems a fantastic concept. After all, kids are more involved and learn more while they are having fun. However, as Moyer discovered, having some fun may not have been a good thing. They discovered that instructors did not think instructional strategies could be utilised to increase their pupils' education when they defined them as "fun." The same issue was found by McNeil and Jarvin (2007), who concluded that "teachers might utilise metacognitive strategies for pleasure or just to add diversity to their arithmetic lessons, instead of utilising teaching aids to involve learners in mathematical." Since instructors are the ones who must permit their usage in the school, their attitudes toward manipulatives could have a significant impact on how effective they are in the classroom (McNeil and Jarvin, 2007). 
Using different teaching strategies as a "reward system for proper performance rather than as a behaviour is guided instrument for routine use in learning arithmetic concepts and assessments" or "as a reward for suitable student behaviours" is another trend that has emerged
(Moch, 2002, p. 82). Additionally, they are employed as "very motivating instruments that can significantly boost on-task conduct and ability to focus" as a means of behavioural control (Moch, 2002). 
	According to Moch (2002), forcing students to do tasks in an approach, regulated manner or having teachers attempt to provide answers too quickly were the two easiest ways for manipulative teaching to go awry (p.83). According to McNeil and Jarvin's (2007) research, "teachers feel that explaining is the best way to teach math. In other words, it is essential to introduce pupils here to step-by-step techniques needed for problem-solving, repeat them in simple terms, and give them an opportunity to practise (p.313). The goal of active learning is the complete opposite of this. Traditional teaching strategies, such following step-by-step instructions, do not work well with instructional strategies, but since teachers are accustomed to these strategies, they try to incorporate manipulatives within their current model rather than changing it entirely (McNeil and Jarvin , 2007).
	A typically good influence of digital learning on students' mathematics achievement was discovered by Li and Ma's (2010) meta-analysis. The authors discovered that, overall, there was a high, considerably positive impact of digital technology on math performance (mean effect size of 0.71), denoting that, in general, students who learned mathematics with using digital technology had greater students ‘academic achievement than students who did not. According to several authors, gains were more favourable in classrooms where learning was prioritised over instruction. In this respect, the authors make a distinction between previous model the teacher typically instructs the entire class—and a learner-cantered teaching approach that emphasises revelation (inquiry-oriented) or issue (application-oriented) education;
Lee (2009) and Biagi and Loi (2013) found that, in comparison to students who were not get computers, those using one at least 1 hour per day for both academics and extracurricular activities performed much higher on math tests and received more favourable teacher ratings for their behaviour in the classroom. Further recognized that, in 18 of the 23 nations examined, there was a positive and substantial correlation between students' overall use of digital tools and their math PISA test scores. Utilizing digital tools for formal education has been linked in studies to increases in students' motivation to learn arithmetic (House and Telese , 2011 and 2012).
Blackwell (2013) discovered some proof of improved teacher productivity in math education as a result of employing tablet, notebooks, computers and related application software through a based on a qualitative survey was conducted of schools in the US. Similar findings were made in Scotland (Burden 2012), where it was shown that the usage of iPads motivated teachers to consider new learning activities and evaluation methods of arithmetic. In general, teachers said that using iPads efficiently required almost little training, that they could create and expand math classwork, and that they could provide students better feedback on their math learning. Similar findings were made by Peterson and McClay (2012) in a combined study involving over 300 instructors in Canada. They discovered that the use of smart-boards helped teachers teach arithmetic more efficiently since it was simpler to display examples and preserve them for later use.

3.3 Rationale and Justification for the study
If math is a language, math's ABC is arithmetic. Math basics include addition (+), subtraction (-), multiplication (×), and division (÷) as well as every other math function ever devised by humans. Every formula, graphs, functions, algebra and a huge variety of other areas of math can be reduced to their most fundamental components, the four basic functions, in some way. According to popular belief, addition, subtraction, multiplication, and division are the alphabet of math. Math, in contrast to other subjects, reinforces itself. Without even a solid grasp of the earlier topics, we can't proceed successfully. Additionally, it makes teaching math harder. As well as in UK curriculum mathematics is a most specific main subject which is highly considered. Strong arithmetic abilities which are acquired via regular practise might be crucial in assisting students in performing well on the KS2 SATs. (DfE, 2021). So, understanding and learning arithmetic is very important and it is useful to achieve high score in mathematics.
Pupils need to do much more than study multiplication tables and memorise theorems if they want to achieve in arithmetic. They must fully comprehend the meaning of their arithmetic teachings and how they apply to everyday life. Therefore, we need to find the most effective teaching method in order to give that level of knowledge in arithmetic to the secondary children in the classroom. Consequently, I designed this research to find a better appropriate strategy for understanding arithmetic, by continuing and enhancing the studies mentioned in the literature review. 

4.0 Research Design 1
4.1 Philosophy and Paradigm
In order to learn about reality and to plan, perform, analyse, and research phenomena and its findings, philosophy offers broad principles of theoretical reasoning, a technique of cognitive, viewpoint, and self-awareness (Moon and Blackman, 2014). According to Guba & Lincoln (1982), philosophical paradigms are really of highest relevance in research since it is the "fundamental conviction or vision of the world that leads the inquiry" (p. 105).
	Research philosophy's section on epistemology examines the fundamentals of knowledge and scientific truths. This area permits explaining how the learning arose, what characteristics it has, and how it effects society, as stated by Kivunja and Kuyini (2017). A philosophical study paradigm called ontology explores the nature of existence. The information is explored through the prism of "natural environmental systems" of the universe that is occupied by people who do have their beliefs, with the reality seen from the viewpoint of the individual (McManus, 2017, p. 4). 
There are two main paradigms which support to research studies. Such as positivist and interpretive paradigms (Albin, Mukherji,2015). Epistemological interpretivism is the paradigm of research philosophy that is most suited for a qualitative social scientific investigation. The ability to analyse data by rationally examining the nature of knowledge and its shapes is provided by the epistemological domain, which may increase the credibility of the study findings. The interpretivist perspective also gives the chance to examine events in regard to their effects on human behaviour and to place them in the cultural setting (Harrison, 2017). Therefore, epistemological interpretivism will guarantee the research's greatest qualitative results. Therefore, epistemological interpretivist paradigm is selected for this research. 

4.2 Approach and Design Frame
There are three main types of approaches. Such as, quantitative, qualitative and mixed method approach. Frequently, the difference among qualitative research methods is defined in terms that the use of words in qualitative research as opposed to figures in quantitative research, or the use of closed-ended queries in quantitative hypothesis as opposed to open-ended queries in qualitative research in the interviews (Neuman, 1997). In the fundamental philosophical presumptions’ researchers bring to the study, there is a more comprehensive method to examine the distinctions of variations among them. The general research tactics utilised, such as qualitative case studies or quantitative experiments, as well as the methodologies used to carry out these strategies, such as gathering data numerically on instrumentation vs gathering qualitative data by witnessing a situation (Creswell, 2003). In order for it enables me to tackle this topic using a qualitative approach. Since this is a study gathering information from a smaller sample size, questionnaires and interviews will be used to gather verbal and written data.
	A case study is an useful examination of a particular subject, such as a person, group, location, occasion, business, or phenomena. In social, educational, therapeutic, and commercial research, case studies are frequently employed (Robert-Holmes, 2011). It is a strategy that enables the researcher to choose a small number of data collection techniques (Albin, Mukherji,2015). Instead than only providing concepts with theoretical approaches or guiding principles, it enables readers to comprehend ideas more fully (Cohen, Manion and Morrison, 2011) As a result, it was suggested me to conduct this research as a case study.

4.3 Data Collection Strategy
In qualitative research, there are many different ways to gather data, such as through observations, textual or visual analysis, questionnaires and individual or group interviews (Silverman,2000). 
Individual interviews provide the chance to learn about teacher’s perspectives, past experiences, beliefs, and/or driving forces. It is thought that qualitative data collecting techniques, like interviews, offer a "deeper" knowledge of social processes than would be possible with solely quantitative approaches. Therefore, interviews are most suitable when little is known about the research topic or when specific participant insights are needed (Silverman,2000). 
It is possible to utilise questionnaires to gather data and provide specific data even without researcher being there (Cohen, Manion and Morrison, 2011) Questionnaire design, it takes less time. There are also occasions when participants find it much easier to write than to speak with the interviewer, and they could be more forthcoming while responding to questionnaires (O,Hera,  Carter, Denis, Kay, and Wainwright , 2011). Therefore, most appropriate data collection methods chosen for this research are questionnaires and individual interviews. 

4.4 Sampling Strategy
This research proposal states that some individuals must choose to fill out the questionnaires. Additionally, a few of the participants ought to be chosen for face to face individual interviews. Always choose an information-rich participant category when choosing a sample to have an in-depth view of the study (Shaheen, Gupta and Kumar 2016).
	I plan to interview five math teachers from a few selected secondary schools in Birmingham, United Kingdom. And five mathematics teachers from my country Sri Lanka. Some teachers will be chosen to complete the questionnaires, while some secondary teachers will be chosen to do both. Due to the difficulties of getting to the area, some of the sample will be interviewed online. while others will be questioned in-person.

4.5 Data Analysis Strategy
Data analysis must not be something that is planned and executed just after data collecting has taken place (Clarke, and Braun, 2013)). There are several programmes available to analyse qualitative data, but some are more effective than others for particular types of analyses and objectives. Coding is a one of the most effective data analysis methods (Gibbs, 2018). A textual passage that conveys a notion or piece of information is given a name or label by the researcher and is known as a code. It is the classification of answer choices and respondent data into discrete groups for study. The act of splitting chunks of text data into tiny pieces depending on whatever characteristics are applicable, evaluating, comparing, conceiving, and classifying the individual units of data is known as coding. Based on the complexity and meaning of the text, its same type of literature may be assigned to even more than just code (Cohen, Manion and Morrison, 2018). In order, to analyse the data that will be gathered via questionnaires and interviews for my research, I have chosen to employ the coding data analysis method.

5.0 Research Design 2 
Ethical issues and planned actions to address those issues
It has become increasingly important to take ethics into account when doing research (Mukherji and Albon, 2015). When conducting research in education, the researcher must make sure to follow high ethical standards in the research planning and designing stages. The respondents' risk of harm is first reduced, then informed consent is obtained from those who have been identified as research subjects, then their privacy and anonymity are safeguarded, then misleading processes are avoided, and finally, participants are given the freedom to leave the study whenever they choose (Israel and Hay 2006; Homan, 1991). 
Then, if there is a chance that participants might suffer from psychological anguish, social embarrassment, or financial loss, the researcher must ensure solid justifications to reduce the damage (Israel and Hay 2006; Homan, 1991). By not utilising the participants' true names in the reports, further researchers can verify that the participants' identity and confidentiality are upheld. Nevertheless, the researcher must make sure to fully explain the research information, structured questions, alternatives, goal of the study, substance, ethical concerns, and participants' rights. This will assist to minimise any possibility for participant distress and calm their minds. (Israel and Hay, 2006; Kimmel,1998). 
In-depth and verified interviews might expose interviewers to more ethical principles. The types and quality of the information that must be collected, the method of keeping the data, and the method of informing the participants that their information will be utilised might all provide ethical challenges. Additionally, guarantee their ability to revoke their permission at any moment for research participation (Orb, 2001; Wiles, 2006). 
 	 

6.0 Research Design 3
[bookmark: _gjdgxs]Issues related to credibility, relaibility and validity planned actions to address those issues
It is crucial that the information and data used to conduct the research study are reliable, accurate, and genuine (Blaxter, Hughes and Tight, 2010).  In order to strengthen the dependability and credibility of the study, O,Hera,  Carter, Denis, Kay, and Wainwright (2011) said that many dissertations acquire data and information utilising several data collecting tools. Therefore ,it was decided to use individual interviews and questionnaires to collect the data in this research. 
To assure the "trustworthiness" of the findings of qualitative researchers work to develop and enact methodological procedures. Such as accounting for individual biases that may have impacted the results (Morse, Barrett and Mayan,2002), Taking into account sample biases and continually evaluating approaches to guarantee adequate depth and relevance of data gathering and analysis (Sandelowski, 1993), Rigorous record keeping, showing a transparent decision-making process, and ensuring that data analyses are clear and accountable (Long and Johnson,2000).
	Further, the available response selections in questionnaires may not accurately reflect the respondents' true feelings. When planning questionnaires, it is crucial to include questions that will both be able to address the goals and objectives of the research and also are likely to produce as much evidence on the studied phenomena as feasible. Valid questions in a qualitative method should be open-ended, need more than a yes-or-no response, be sensitive, unbiased, and intelligible (Britten,1999).


7.0 Timeline of the study 
Timetable of main stages of the study (If you would prefer, please use a Gantt chart).

Month			Activity

June 2023	Make ready the topic, designs the research, construct the schedule, 
		Prepare the research information sheets, gatekeeper’s consent letters, 			participant’s consent letters for questionnaires and interviews, Questionnaires,  

July 	Get the approval from the schools which plan to visit in Birmingham and get the consent from the schools in Sri Lanka to get involve the secondary teachers for online interviews and questionnaires. 

August – Sep.	Conduct the interviews and distribute the questionnaires among secondary teachers to collect the data then transcribe

October 	Analyse the data utilizing proper method.

November-Jan	Verifying and making the report .
		Present the final report of dissertation.
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11.0 Equipment 
	
Specialist Equipment

Are you likely to require specialist equipment for your study?  Yes

Since part of the data collection conduct via online in this research, I have to use laptop with zoom application to conduct the interviews with the secondary school mathematics teachers in Sri Lanka.
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