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To what extent do resources affect children’s attitude towards learning during a mathematics lesson?
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	Targed/Target
	Yr hyn yr wyf wedi'i wneud yn yr aseiniad hwn.

What I have done in this assignment.

	[bookmark: cysill]Targed/Target 1
	Consider developing counter arguments further.  
	I have attempted to continuously create counter arguments throughout the research, especially within the literature review to give a rounded view to the research. 

	Targed/Target 2
	Revisit the Harvard system for referencing to ensure that it is correctly applied throughout your work.
	I have worked through RefWorks to ensure my reference list is correct at the end of this assignment. I have also taken note that I must include page numbers (where applicable) during in-line citations. This was not done correctly throughout the last assignment. This has been corrected where possible throughout this assignment. 

	Targed/Target 3
	Aim to consistently support personal standpoints through reference to your reading.
	I refer back to literature where possible and give possible areas to improve upon the literature after conducting the research (and finding some of the literature was not as useful as myself and my research partner considered it to be before conducting research). 
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[bookmark: _Toc33376038]Anonymity:
Anonymity is paramount to this research. Therefore, the two schools that participated in this research will be called “School A” and “School B”. The three case study students from School A will be referred to as “A1, A2, A3” and the three students from School B will be referred to as “B1, B2, B3”.
[bookmark: _Toc33375493][bookmark: _Toc33376039]Aim, focus and purpose of the research:
The issue that interested both myself and my research partner was the student’s observed general disinterest in mathematics. The structure of the mathematics lessons within my placement school generally follows the same pattern; this consists of a “CLIC” session, followed by an opening session to the task, a worksheet/work in their books and then a closure. Most of the time, the children’s worksheets do not involve much movement around the class nor much interaction and cooperation with others. Braniff (2011) draws attention to findings showing that children that are involved in movement within the classroom show better motor fitness and academic performance, as well as a better attitude towards school and learning. This was of importance to myself and my research partner while setting the tasks. The students also did not use many different tools around the classroom such as meter sticks or general resources (other than pencils and rulers). This therefore influenced our decision to research “To what extent do resources affect children’s attitude towards learning during a mathematics lesson?”
[bookmark: _Toc33375494][bookmark: _Toc33376040]Research context: 
The research will be taking place in two different schools, both classes in both schools are year five classes which consist of nine and ten-year old students. 
School A:
The first school has roughly 300 children and is an urban school. There are 25 students in the year five classroom in which the research will be conducted. There are no students with diagnosed ALNs (Additional Learning Needs) in this class.
School B:
There are a total of 22 children in my class. Three of these children have ALN and this was considered when planning lessons. These ALNs include dyslexia and ADHD (Attention Deficit Hyperactivity Disorder). Having discussed this with my partner, it was found that pastel paper was not available to print (which would help with dyslexia), the placement school’s own font would be used on the worksheets to help the students with dyslexia read. 
[bookmark: _Toc33375495][bookmark: _Toc33376041]Literature review: 
[bookmark: _Toc33375496][bookmark: _Toc33376042]Constructivism:
A BBC study found that teenagers found mathematics boring (39% of those asked), difficult (36% of those asked) or irrelevant (30% of those asked) (Burns, 2012). Although this study has aged and it focusses on older students, the findings could still be relevant to this research project. 
Following this research, myself and my research partner used Piaget’s theory of constructivism to develop the lesson plan. This had been influenced by the need to have a practical and a useful lesson in which the students can construct their own learning and have opportunities for collaborative learning. Constructivism also promotes a sense of ownership and personal agency as the student’s have control over their learning and assessment. Brooks and Brooks state that through promoting this sense of ownership, the motivation to learn increases (1999). 
As theories and definitions differ from source to source, a definition given by Pritchard (2009, p. 17) will be used:
“Constructivists view learning as the result of mental construction. That is, learning takes place when new information is built into and added onto an individual’s current structure of knowledge, understanding and skills.” 
Constructivism is largely regarded as good practice among teachers however, it does face some criticism, McPhail recalls that is has been regarded as “something akin to a secular religion” (2016, p. 297). There are also limitations due to the structure of constructivism, some students require more structure than others. It also faces some criticism because of the lack of standardised grading and making where it encourages self-assessment. 
[bookmark: _Toc33375497][bookmark: _Toc33376043]Resources:
An important detail to note is the definition of “resources” within the research question. For the purposes of this lesson, we will consider pencils, rulers and worksheets the bare necessities. Anything else that the students use will be classed as “resources” in terms of the research question, such as: pens, pieces of Lego, posters and any other areas measured for the estimation tasks and meter sticks/measuring canes. Although the use of textbooks/worksheets has been criticised by Drews and others (see below), within the time allowed for this research, it is the most effective and usable option for this lesson. 

Resources within classrooms can take several forms, for the purpose of this research, worksheets/textbooks and everyday materials will be considered, primarily. 
Worksheets and textbooks feature heavily throughout foundation phase and KS2 (Key Stage 2) (Kim and Albert, 2015, p. 24). Can be used effectively to “support, consolidate or extend” student’s learning through linking the worksheets/textbooks to other areas of learning already covered. However, Drews also argues that the main use of worksheets is to “ “persuade” children that mathematics has nothing to do with the real world…” (Kim and Albert, 2015, p. 24). Although critical, Drews admits activities are highly beneficial in allowing students to problem solve while also allowing the teacher to differentiate effectively (Kim and Albert, 2015). Although Doreen Drews makes valid points throughout, VAK (Visual, Aural, Kinaesthetic) theories are referenced throughout her chapter; being an unsupported theory, it raises some concerns over the reliability of her research. Inan and Erkus (2017, p. 1376) researched the use of mathematical worksheets and textbooks and found them to be appropriate and useful. It must be noted however, that their research was conducted in Turkey and the usability could therefore be questioned to some extent in the UK. However, the paper is relatively recent (2017) and therefore the research is current in belief and educational theory. 
[bookmark: _Toc33375498][bookmark: _Toc33376044]Everyday materials:
The definition of everyday materials for the purpose of this research project will be regarded as an item not bought specifically for a classroom; something the students would see naturally in their lives, such as posters, Lego, pamphlets and books. Everyday materials have many uses and allow students to connect with home life, prior learning (which can happen anywhere, not only in the classroom) and real-world experiences (Kim and Albert, 2015, p. 25). Handling familiar objects and materials can help “rationalise their experiences” (Kim and Albert, 2015, p. 25). Therefore, unlike worksheets and textbooks, everyday materials could have more of a realistic use and could teach children that mathematics is not something kept only in textbooks and worksheets (Kim and Albert, 2015, p. 25)
[bookmark: _Toc33375499][bookmark: _Toc33376045]Use of mathematical resources:
For the purpose of this research, meter sticks/measuring poles will be regarded as the mathematical resources. 
Through allowing students to estimate everyday materials by using mathematical resources, students can bring prior knowledge and life experience (Cotton, 2016, p. 131-150), and can also allow for an element of collaborative learning. Some of the students would not have had experience in using the meter stick and therefore, will encourage collaborative learning once again and allow for students to bring and share prior knowledge and experiences.
[bookmark: _Toc33375500][bookmark: _Toc33376046]Movement in the classroom:
During the lesson in which myself and my research partner will observe, we intend on having the students move around the classroom and use both mathematical resources and everyday materials. For this to happen successfully, it is appropriate to research the affect of movement in primary classrooms as this could affect the attitude towards learning. 
Braniff draws attention to the lack of movement in many classrooms – this was the case for most lessons within my placement classroom (2011, p. 1). Braniff’s study concluded that movement was vital to students and students showed eagerness to move (2011, p. 4). Students also showed a better perception of learning and alertness (2011, p.4). However, one must also question the results of the research as some could argue that the students wanted to please their teacher and therefore gave answers that they considered pleasing.  Braniff’s report shows that students believed their grades were improving through movement, without having discussed this with their class teacher (2011, p. 4). The students also reported that their sense of wellbeing had improved with “exercise keeps me from worrying” (Braniff, 2011, p. 5), which could be vital in the new framework, Successful Futures. However, there are limitations to the study, the research also only took place over a four-month period therefore not allowing a full conclusion to be reached. It is also worth noting that this was conducted in 2011. However, as recent as 2016, other researchers have found incredibly similar outcomes when researching movement in classrooms (Benes et al, 2016, p. 118-131).  
[bookmark: _Toc33375501][bookmark: _Toc33376047]Explanation of your lesson study design (methodology): 
There will be two lessons held for the purpose of this study. The first lesson will occur in School B. The second lesson will occur in School A. The lessons will be as similar as possible (while considering the respective schools’ policies). The lesson will be taught as a carousel; with one half of the class having a lesson while being sat next to a desk, the other half will be using objects and resources, sitting by the desk for a short period of time, only. 
A lesson study will be utilized to carry out the research. A lesson study according to Dudley (2014, p. 1) is “… a highly specified form of classroom action research focusing on the development of teacher practice knowledge”. A lesson study involves a group of teachers planning, teaching, observing and analysing the learning in research lessons, and recording the findings (Dudley, 2014, p. 7). According to Dudley (2014, p. 3), a lesson study is useful as it happens with real pupils in a real class and is not staged. It is also useful as it incorporates professional learning into the classroom and encourages professional learning over a longer period (Dudley, 2014, p.3). Of course, myself and my research partner have based our research question (please see “Aim, focus and purpose of the research”) on what we had seen within our placement schools. This would therefore support Dudley’s statement that lesson studies involve an element of collaboration and requires the teachers (or trainees) to “solve a problem or improve an approach” (Dudley, 2014, p.3). 
However, as Bell and Waters state (2018, p.184-198), one must first decide what it is they are to observe and why this lesson might provide the answers/evidence needed. Therefore, an observation sheet was created (see Appendix, 1). This will collect general observations myself/my research partner found throughout the lesson that will be taught. Peer-pressure and external factors could cause issues during group interviews; therefore, observation sheets (Appendix, 1) will help create conclusions regarding the students’ attitude throughout. 
This lesson study will also consist of a participant observation as myself and my research partner are familiar with our own classes. The collection of qualitative data and the bias and subjective nature (Bell and Waters, 2018 p.184-198) are some of the main criticisms attached to participant observation. Collecting information on changing attitudes is a difficult task to undertake and is impressionistic and lacks in “precise quantifiable measures” (Cohen et al, 2000, p. 407). This will be considered thoroughly when collecting the data and making conclusion. Although, participant observation is widely praised also, May (2001, p. 161-173) recognises that participant observation can “greatly assist” if performed well. 
While researching, myself and my research partner agreed that it would be useful to have three students with varying intellectual levels in mathematics. However, criticism from Dudley (2014, p. 4) will be considered: “Pupils in low attaining groups are discovered to be operating at… the levels of middle attaining groups”. Five weeks is all the time that both myself and my research partner have had within our classrooms, the grouping of the students is reliant on the class teacher’s groupings. 
Permission to observe the students was sought and granted (see Appendix, 2) by parents/guardians of the students. 
Following the lesson study, group interviews will be conducted following semi-structured interview questions. During this group interview, stronger and quieter personalities must be considered as several stronger personalities together could influence and rule the group. The use of a recording device could change the focus pupils’ answers due to external factors such as peer-pressure or wanting to please (Bell and Waters, 2018). This will be considered and monitored throughout and will be an influencing factor during data discussion. Myself and my research partner chose not to conduct interviews individually as the students could feel more comfortable with peers (Green and Hogan, 2006, p. 13; Stewart and Shamdasani, 2015, p 9-13, 108). 
The semi-structured nature of these interviews will allow the questions to become adaptable and follow the students’ interests and intuition (Bell and Waters, 2018, p. 164-167). Through interviewing, questions, feelings and motivations can be followed up, something that a survey would struggle to do (Bell and Waters, 2018, p. 157). An interview can also “…yield rich material…” (Bell and Waters, 2018, p. 157) and can be very useful for researchers. However, one must be cautious that with students that are young and susceptible to peer-pressure, the interviews might not work as well one could hope. It must also be noted that it could be difficult to note all answers down during an interview, especially while using open-ended questioning (Bell and Waters, 2018, p. 156-171). Therefore, a recording device (a mobile phone) will be used during interviews. Consideration of wording and language used within the questions is also a priority, my research partner and I will be careful to follow the suggestions of Bell and Waters (2018, p 156-171) to avoid leading questions and/or prompts. Please see Appendix, 3 for the semi-structured interview questions. 
A mobile phone will be used to record the conversations/group interviews (permission was sought and granted, see Appendix 2).
Myself and my research partner will reflect on our lesson and the experiences we had during the lesson. Enriching and influencing these reflections will be Brookfield’s (2002) four lenses. Using the Brookfield (2002) methodology, we will be able to consider the study from several perspectives: self-reflection, student reflection, peer reflection and literature (Brookfield, 2002). Through considering different perspectives, it will allow detailed and justified conclusions to be reached. Consideration of different perspectives could also help eliminate bias (Bell and Waters, 2018, p. 166). 
For the full lesson plan, please see Appendix 4. 
[bookmark: _Toc33375502][bookmark: _Toc33376048]Successful Futures:
The four purposes from Successful Futures impact all lessons taught and therefore impacted this research project also. 
Through allowing the students to use mathematical resources and everyday materials, we hoped to encourage “ambitious, capable learners that would be ready to learn throughout their lives” (Donaldson, 2015, p. 29.). As highlighted in the literature review, we hoped that this would encourage students to realise that learning is not something that only happens in a classroom, but throughout their lives, also. Through allowing the students to choose what and how they measure, we hope it will encourage “enterprising, creative contributors” (Donaldson, 2015, p. 29.), this will also encourage the collaborative work that constructivism drew such attention to in the literature review. Lastly, through allowing the students to move freely around the classroom, we are hoping to “encourage healthy, confident individuals” (Donaldson, 2015, p. 29.) by encouraging movement and hopefully, the students will begin to understand that physical activity is not strictly bound to physical education lessons. 
[bookmark: _Toc33375503][bookmark: _Toc33376049]Ethical considerations:
For a full report of ethical considerations, please see Appendix 5. 
Throughout this research, data will be dealt with and therefore caution is needed. This data will take different such as observation sheets, interview recordings and note making. Managing this data in an ethical manner is critical to the research project. Creating and storing this project will occur on the University of Wales Trinity Saint David’s online server (OneDrive). If any sharing of information is to occur, it will also be through the university’s server. Once all research is completed and the research project has been graded, any raw information, will be destroyed. 
[bookmark: _Toc33375504][bookmark: _Toc33376050]Lesson studies:
[bookmark: _Toc33375505][bookmark: _Toc33376051]Note:
Please note, that for clarity, I will be referring to the activities as:
“Task 1” – worksheets, pencil and paper activity. 
“Task 2” – activity using meter sticks and encouraging movement around the classroom. 
· Please see Appendix 4 for full lesson plan. 
[bookmark: _Toc33375506][bookmark: _Toc33376052]Lesson 1, School B
[bookmark: _Toc33375507][bookmark: _Toc33376053]Self-reflection:
[bookmark: _Hlk33274914]Following school policy, I had to begin this lesson with a CLIC session (please see Appendix 6 for an example of CLIC, these sessions last around 15-20 minutes). As I was teaching and helping the entire class, I found it difficult to observe the focus-group students. This could therefore be improved upon in future studies by conducting a non-participant observation (please see, Recommendations and limitations for further comments). 
B1 seemed engaged throughout the entire lesson. The tasks were challenging for her but with some support she succeeded in completing all. She worked hard throughout the lesson and seemed more engaged when she was able to move around the class freely during task 2, supporting the research conducted by Braniff (2011) and Benes et al (2016). B1 has dyslexia and is generally disinterested in mathematics, however, the collaboration between her and her friends (on different tables and therefore do not get to work together often) was possibly an exciting prospect to her and kept her highly engaged throughout supporting the need for collaboration and constructivism within classes, which would therefore support Piaget’s theory. 
B2 was engaged during task 1. B2 was thoroughly interested in the work conducted with pencil and paper. However, did not seem engaged while moving around the classroom to take part and preferred to stay at his desk, seemingly disproving Braniff (2011) and Benes et al’s theories and results (2016). 
B3 tends to rush work in mathematics. When sent back to correct his work after failing to read/understand task 1 he was very disengaged. B3 also wanted to rush work in task 2. B3 was observed to view task 2 as competition and wanted to compete against others to be finished first, he stated this to me several times throughout the lesson. B3 did not have an interest in collaborative work nor using the everyday materials. B3 was generally disruptive throughout the lesson and when concluding. 
[bookmark: _Toc33375508][bookmark: _Toc33376054]Students:
Throughout the interview, B1 showed enthusiasm towards task 2. The collaborative element of task 2 was enjoyable for B1 and her answers supported the observational notes made. However, at the end of the interview, after hearing B2 say he preferred task 1, B2 changed her answer to match the answer given by B2. This could therefore show the effect of peer-pressure between the students and link to Bell and Waters (2018).
B2 changed answers several times throughout the interview before stating that task 1 was his preference. B3 seemed to influence B2’s answers throughout once again showing that peer-pressure could be effecting the answers given. 
B3 throughout the interview, did not change his answer, he enjoyed all aspects of the lesson because maths is his favourite subject. However, I do believe B2 was affecting on B3 as he seemed to emphasise that he enjoyed all aspects of the lesson before concluding that he enjoyed the first half more. 
None of the students could not tell a difference between each half of the lesson.
Although interesting to hear the students’ answers, peer-pressure showed to play a part in the answers given. 
[bookmark: _Toc33375509][bookmark: _Toc33376055]Peer-assessment:
According to my research partner, B1 also seemed to be more on task and interested during task 2 than task 1. B1 was observed to be disruptive and needing a lot of support throughout task 1. 
My research partner saw that B2 was on task continuously, different to my point of view. My research partner also noted that B2 wanted to stay on task after the lesson had finished. 
B3 was noted to work well independently. However, he was also noted to concentrate less than others around him and was seen to continuously be speaking to his peers and disrupting others’ work. B3 was also noted to need far more support with the class assistant during the worksheet task. My research partner also noted that B3 seemed to be on task far more often during task 2 rather than task 1.  
[bookmark: _Toc33375510][bookmark: _Toc33376056]Lesson 2, School A
[bookmark: _Toc33375511][bookmark: _Toc33376057]Self-reflection:
There was an obvious different beginning to the lesson due to the difference in school policies. 
The students were shouting out answers in metres during the introduction even after being told that centimetres was the unit of measurement for this lesson. This could have been explained more thoroughly at the beginning, due to confusion, some of the students could have enjoyed less than others if they were unclear on centimetres and metres. 
It is important to note that the students in School B had more experience in estimation and in using centimetres for measurements.
A1 confused centimetres and metres fully during task 1. A1 managed to complete the task with support but seemed relatively disinterested and disengaged during the task 1. During the task 2 however, A1 was straight on task and was able to differentiate between centimetres and metres easily; she seemed very engaged and enthusiastic about the work and being more active, supporting Braniff (2011) and Benes et al (2016).
A2 appeared disinterested throughout task 1 with little to no interest in completing the work. A2 sat and was disruptive to his peers for 10 minutes before beginning work during the first task. During the task 2, A2 was seen to be off task once again and was disruptive towards his peers, seemingly disproving research conducted by Braniff (2011) and Benes et al (2016).
A3 began to understand the lesson slightly during the task 1. However, she did not understand how to use a ruler properly, for example, she set the ruler upside down and then did not understand why she was not able to read the measurements. However, once support was given several times, she was on task and engaged. A3 needed to work with friends to complete this task. During the second task, A3 was often seen to be away from the task and not engaged. She also struggled this time to estimate sensibly and had little concentration. 
[bookmark: _Toc33375512][bookmark: _Toc33376058]Peer assessment: 
Research partner felt as if she presented the lesson well with the tasks being relatively clear. However, she felt as if she could have improved upon the explanation between centimetres, metres and millimetres as there was confusion around the classroom, supporting the reflection I gave. My research partner believed that the students had a positive attitude to the lesson and were thoroughly engaged while measuring each other. Some students were heard complaining that the worksheets used were “boring”, I did not hear this however this note is interesting. 
[bookmark: _Toc33375513][bookmark: _Toc33376059]Students: 
During this interview, the students were unwilling to speak. I decided to excuse myself from the interview to see whether the students were more engaged and less shy without my presence. They were more willing to share once I had left. Therefore, unfortunately, I was not present throughout the interview. Originally, we had hoped to use the recording to support my lack of absence, but due to technical issues, the recordings failed (please see, Recommendations and limitations). Due to this, I am reacting mainly from feedback from my research partner. 
The students were asked to give a thumbs up, down or in the middle to show how happy they were with each task. When asked about the first task, the students all showed thumbs in the middle. When asked about the second task, all case study students showed thumbs up. However, there was no clear reason to this relayed to me. 
A1 understood the differences between both tasks. However, whether this had an impact on her attitude was unclear during the feedback. 
[bookmark: _Toc33375514][bookmark: _Toc33376060]Discussion of findings:
B1 does not usually reach the “Her Werdd” (Green challenge – school policy of challenging students), and she reached the challenge during both activities. This shows engagement that is not usually seen from her.
B2’s want to stay on task after the lesson had finished could support the possible opinion that B2 views these lessons as competitions and wants to “beat” his peers to finish. 
What was clear to myself and my research partner was that B3 was on task far more often during task 2 than task 1. However, he disagreed during the interview and stated clearly that he enjoyed being able to use his own ruler and the pencil and paper was far more enjoyable. 
A1 was able to complete all tasks quickly although she was off task often. A1 was also the only student to understand the difference between both carousels. 
A2 and A3 showed more of a general interest and like for task 2, according to the feedback given to me by my research partner from the interview. This would support the general observations made by myself and my research partner about both students. 
Piaget’s theory of constructivism and collaboration was effective with some students. However, there were exceptions to this rule throughout. Brooks and Brooks’ (1999) research was possibly proven with B3, particularly as he wished to continue working long after the lesson had concluded. There was also clear excitement throughout the lesson while using mathematical resources as the students are not allowed to do this often, this also allowed the students to have a sense of ownership towards their learning as they had control over teaching materials. Most of the students found that measuring each other’s height was far more engaging than measuring everyday materials around the classroom, as noted by myself and my research partner. This could therefore be expanded upon in further research and literature reviews. Although some students seemed to prove the research conducted by Braniff (2011) and Benes et al (2016), some were possible exceptions to the general interest of moving around the classroom. 
Through careful consideration of the Successful Futures documents outlining the four purposes (2015, p. 29), I believe the lesson encouraged the students in three of the four purposes (see, Explanation of your lesson study design (methodology)).  
[bookmark: _Toc33375515][bookmark: _Toc33376061]Conclusion:
Unfortunately, this study was only two hours long in terms of time spent teaching. To draw any concrete conclusions, the research project would have to be repeated with far more methodological considerations and depth and a greater amount of students/lesson time. Please see below for some limitations and recommendations for the study. 
One conclusion that is possible to make however, and is relevant to the literature review is the differences between student opinion and what is observed, as shown throughout Bell and Waters (2018). However, peer pressure could have also influenced the answers that the students gave during group interviews. This could therefore affect the findings discussed above. 
Generally, students were receptive to movement in the classroom and took ownership of their learning. This showed some positive attitude changes and neither myself nor my research partner heard complaints of “boredom” during task 2. However, as previously mentioned, there were exceptions to this general conclusion in both schools. 
[bookmark: _Toc33375516][bookmark: _Toc33376062]Recommendations and limitations:
It is important to note that during the time from submitting the ethics form to creation and completion of the research project, the wording of the question changed slightly to allow for a larger use of resources, this could therefore be changed and improved in any future study. 
There was no chance to run a pilot for this study. This therefore caused a greater amount of recommendations throughout as there was no chance for trial and error.  
In the future, I would highly consider using a structured observation. Through creating a table one can ensure a literature justification table also, ensuring clarity and ease of analysis within results, please see Appendix 7 for an example. 
Recording behaviour techniques could have been considered if there was more time allotted to this research, however, one must work with the limitations given. 
Unfortunately, on several occasions, I noticed my research partner asking leading questions, this is something that would need to be improved and changed for this study to be furthered. This could therefore have affected the results gathered. 
Using a different voice recorder would be preferable. There were obvious problems with the mobile phone used, although the app was tested and has been used during previous degrees for the same purpose, it failed this time, something that cannot happen during future research. 
Lesson was constrained to one hour only, this could have been studied over several lessons/weeks/months to truly begin to understand whether attitudes change when using resources during lessons. This could also be studied within different topics/subjects/areas of learning to ascertain whether the research is effective, no certain conclusions can be drawn from this research due to its limitations in terms of time and word allowance. 
Lastly, in the future, consideration of Donaldson’s (2015, p. 29) fourth purpose “Ethical, informed citizens” could be included in future research. This could have been done through including estimation details regarding the local area for both schools. 
[bookmark: _Toc33375517][bookmark: _Toc33376063]Reference List
ALAN PRITCHARD., 2008. Ways of Learning. 2nd ed. edn. GB: Taylor & Francis Ltd - M.U.A.
BELL, J., 2010. Doing your research project. 5. ed., 1. publ. edn. Maidenhead: Open Univ. Press.
BENES, S., FINN, K.E., SULLIVAN, E.C. and YAN, Z., 2016. Teachers’ Perceptions of Using Movement in the Classroom. The Physical Educator, 73(1), pp. 110.
BRANIFF, C.J., 2011. The Effects of Movement in the Classroom . Networks: An Online Journal for Teacher Research, 13(1),.
BROOKFIELD, S.D., 2002. Using the lenses of critically reflective teaching in the community college classroom. New Directions for Community Colleges, 2002(118), pp. 31-38.
BROOKS, M. and BROOKS, J.G., 1999. The Courage to Be Constructivist. Educational Leadership, 57(3), pp. 18-24.
BURNS, J., 2012, May 2. School maths should be more practical, say teenagers.
COHEN, L., MANION, L. and MORRISON, K., 2000. Research Methods in Education. 5 edn. London: Routledge Falmer.
Cotton, Tony. Teaching for Mathematical Understanding : Practical Ideas for Outstanding Primary Lessons, Routledge, 2016. ProQuest Ebook Central
DONALDSON, G., 2015. Successful Futures. Welsh Government.
DUDLEY, P., 2014. Lesson Study: a handbook. Cambridge: .
EDITED BY SHEILA GREENE AND DIANE HOGAN., 2005. Researching Children's Experience. GB: Sage Publications Ltd.
İNAN, C. and ERKUŞ, S., 2017. The Effect of Mathematical Worksheets Based on Multiple Intelligences Theory on the Academic Achievement of the Students in the 4th Grade Primary School. Universal Journal of Educational Research, 5(8), pp. 1372-1377.
MAY, T., 2001. Social Research: Issues, Methods and Process. 3 edn. Buckingham: Open University Press.
MCLEOD, S., 2019-last update, Constructivism as a theory for teaching and learning. Available: https://www.simplypsychology.org/ [16.02., 2020].
MCPHAIL, G., 2016. The fault lines of recontextualisation: the limits of constructivism in education. British Educational Research Journal, 42(2), pp. 294-313.
PRISCILLA ALDERSON AND VIRGINIA MORROW., 2011. The Ethics of Research with Children and Young People. 2nd ed. edn. GB: Sage Publications Ltd.
RINA KIM and LILLIE R. ALBERT, 2015. Mathematics Teaching and Learning. CH: Springer.
SHAMDASANI, P. and STEWART, D., 2014. Focus Groups: Theory and Practice (Applied Social Research Methods). 3 edn. Los Angeles: SAGE Publications.


Page 1

image1.jpeg




