Intro
The aim of this essay is to research into how teachers can develop children’s thinking skills through the use of questioning in the Foundation Phase (FP).  A team of three trainee teachers carried out this research project due to an interest in metacognition. Due to the Primary School’s use of Assessment for learning strategies (AFL) already being implemented, the trainee teachers felt that focusing on general thinking skills in the FP would be advantageous to developing their understanding and enhancing their knowledge in this subject area.  With the new curriculum currently being written for Wales, there is also an emphasis on the importance of developing pupils thinking skills. Donaldson (2015) highlights how well high-performing countries develop pupils’ critical thinking skills and that teacher’s are educating pupils for jobs that currently do not exist, therefor, teacher’s need to develop pupils’ higher- order thinking skills in order for them to be adaptable in the future.   
The trainee teachers are researching into ‘How can we improve thinking skills through the use of questioning in the Foundation Phase?’ whilst using learning study as the model of their research approach.  Observations will be carried out in three FP classrooms across two Primary Schools in South Wales.  The trainee teacher’s will focus on the use of questioning in the lesson’s to deepen the pupil’s thinking skills.  It is suggested by Soozandehfar (2016) that teachers who write their questions whilst planning their lessons based on the six levels of blooms revised taxonomy, have a much more effective approach to achieving higher-order thinking from pupils.  Therefor, the observation will be categorised into the six areas of thinking in the revised Bloom’s taxonomy and pre written before the lesson takes place. The lessons will also be voice recorded as well as notes taken due to it being challenging to continue to teach pupils to a high standard and annotate what they say at the same time (Observational methods, 2012) this will ensure accurate data is collected.  The trainee teachers will then reflect upon their observations using Brookfield’s four lenses.  This allows the trainee’s to critically reflect from four different perspectives: “self-reflection, student feedback, peer assessment, and engagements with scholarly literature” (Brookfield, S. 1995).  Schön (1983) discusses the importance of reflection in action.  How reflecting during the lesson and then acting upon it immediately will benefit the learning that takes place.  The trainee teacher’s will encompass both methods of reflection into the research after researching into both methods and finding both are crucial.  
The first School the research will take place is in a large school of 471 pupils in the Vale of Glamorgan.  According to Estyn (2017) 36% of pupil’s are entitled to free school meals. It is also said that 31% of pupils are identified as having additional learning needs. The research will take place in the school’s nursery, where there are currently 88 part time pupils aged three to four. The nursery is split into two classes and then split further into 5 key worker groups.  The Class teacher will only teach one key worker group.  
The Second school is also a large school of 481 pupils.  According to Estyn (2018) the two-form entry school has 21% of pupils entitled to free school meals.  There are also 34% of pupils that have been identified as having additional learning needs.  The second and third observation will take place in the year two classes where two of the trainee teacher’s are currently placed.  
Literature
The need to develop critical thinking in education is what underpinned the creation of The Skills Framework for 3-19 year olds in Wales (WAG, 2008).  It states that creating a safe place for pupils to make errors will encourage pupils’ development in critical thinking skills.  It is also suggested that AFL and thinking skills rely on questioning strategies as a way to further develop (WAG, 2008).   However, with this framework in place since 2008 to support critical thinking development, Donaldson (2015) identifies that our learning outcomes aren’t as high as other countries that put emphasis on thinking skills in the curriculum.  The director of the National Association of Head teachers Cymru believes that there are deficiencies in the accuracy of the skills framework and that schools cannot take precedence over each framework created.  If there were more emphasis on the skills framework within the curriculum its use would increase amongst teachers (Smith, 2012).  
Donaldson (2015) believes that the curriculum should encourage original ways of thinking.  This is corroborated by McGuinness (1999) who agrees and believes that this can be achieved through collaborative learning and metacognitive perspective.  She believes that to raise educational standards, schools need to deepen pupils thinking skills to prepare them for their future.  She discusses the importance of teaching strategies that need to be implemented in order to raise these standards.  
David et al (2005) discusses how important it is for learners to make connections to previous learning, and how they can take their learning further in the future if they can develop the thinking skills to make this connection.  This is evident in research, which shows a clear connection in the links between the teaching of thinking methodology interventions and pupils learning outcomes increasing (McGuinness, 1999).  However, it took up to three years after the methodology interventions began taking place for these increases to show.  The interventions also occurred at a GCSE level to monitor the outcomes of the GCSE results.  It also states that not all interventions were successful in the increase of learning outcomes (McGuinness, 1999).  Had the thinking methodologies been implemented from the Foundation Phase right the way through education, it is possible that the consistent approach would have been more effective in achieving higher learning outcomes. 
Over decades academics have been creating frameworks for educators to implement and improve thinking skills.  A group of examiners created a hierarchy to identify six area’s of cognitive development.  They called this framework Bloom’s taxonomy.  They identified that: as pupil’s behaviour towards thinking became more complex, pupils will move up the hierarchy on the table (Moseley, 2005).  The original categories of the taxonomy are: Knowledge; Comprehension; Application; Analysis; Syntheses and Evaluation.
This hierarchy was created by each category relying on the one before it to progress (Appendix 1).  For example: You cannot arrive at the application stage of the hierarchy without having the comprehension of what is being asked and of the subject to progress (Moseley, 2005).  This framework identifies lower and higher level thinking skills and is also a good asset for the use of assessment to support teachers (Koksal and Ulum, 2018).  According to Heery and Noon (2008) cognitive skills are developed through the process of learning.  Therefore the teacher’s role in the classroom is vital to the development of pupils thinking skills.  Koksal and Ulum (2018) discuss the difficulty that teachers come across whilst trying to plan higher order thinking questions, and that using Bloom’s taxonomy as a framework can ease some of the challenges teachers face with questioning.  Bloom’s ideas for the original framework was to link pupils, subject matter and their learning outcomes together.  It is intended to scaffold what educators want pupils to learn following their instruction (Anderson and Krathwohl, 2010).  After five decades of the use of Bloom’s framework, questions began to arise as to the relevance of the taxonomy to the current education system.  This led to a former student of Bloom’s creating a revised version of the taxonomy in order for it to be current and valid for education (Darwazeh, 2017).  According to Anderson and Krathwohl (2010) the Bloom’s taxonomy was “unidimensional” and that the original category names were improper and in need of changing.  The six categories that create the hierarchy are: remembering; understanding; applying; analysing; evaluating and creating (Anderson and Krathwohl, 2001).  With the revised Bloom’s taxonomy in place, Darwazeh (2017) argues that the framework still does not meet the level of difficulty needed for mental process discussed by psychologists.  Amer (2006) Disagrees, he believes that the revised taxonomy offers more breadth. He discusses how research conducted before the revised taxonomy showed how pupils are taking charge of their own learning and thinking skills.  This was taken into consideration when the revised taxonomy was created, making it an affective framework for teachers.
Degani et al (2001) explains how previous research into teaching higher order thinking skills has been steered towards “elite” pupils.  It is also discussed how some teachers believe that lower ability pupils aren’t capable of attaining higher level thinking skills.  Degani et al (2001) believes that to further research into higher order thinking skills, all pupils should partake in the research and the aim should be to improve higher order thinking skills in all pupils, not just the elite.

A popular strategy used by teachers daily is the use of questioning techniques.  According to Aschner (1961, quoted in Gall, 1970, p.707) questioning is a key tool that stimulates critical thinking in learners.  However, according to Wangru (2016), teachers’ use of questioning can lack depth and scope.  It also states that students’ expectations are not taken into consideration when questioning is implemented in the classroom or in research. Wragg and Brown (2001) believe it is important for teachers to recognise the nature of the questions they ask pupils, and also the methodology involved.  A common error made by teachers is to ask questions that are to challenging early on in the lesson and not building on answers given by pupils to further develop their thinking skills. Wragg and Brown (2001) also discuss the importance of having a specific focus for your questions, and that a clear strategy is an effective use of questioning.  
Lesson Study Design 
 The trainee teachers will use lesson study as a structure for their research.  Lesson study was created in Japan to improve the teaching and learning of mathematics.  It was designed to not only allow teachers to co-plan effective lessons, but to observe the lessons in action and give opportunities to reflect on their practice (Fernandez and Yoshida, 2004).  Lesson study was designed to improve pupils learning directly in the classroom.  Dudley (2015) discusses the challenges teachers face with their class on a daily basis.  He explains how teachers are expected to plan diverse lessons that meet all learners’ needs whilst knowing each pupil on an individual basis.  Teachers are expected to know things such as; pupils’ likes and dislikes, their wellbeing and home life whilst in a classroom of thirty pupils and one teacher.  Appel et al (2007) consider the daily routines in classrooms that remain unobserved and how a new perspective, through lesson study, can bring light to the aspects of the learning that are missed in the classroom.  
Through this research method, teachers can focus on a specific group of pupils.  This allows them to observe pupils’ interaction with the lesson and their response and interactivity with other pupils and the class teacher.  By having multiple teachers involved in the observation it is an effective way to listen to pupils conversations, and collect accurate data to analyse and reflect upon (Appel et al, 2007). For this study, trainee teachers will be looking at three target pupils from each lesson.  The pupils will be chosen at random to gain a sample of the classrooms.  Dudley (2013) discusses the benefits of Lesson Study.  It allows teachers to analyse their discussions with pupils, which helps bring learning to the surface.  It will also increase the teachers understanding of what a pupil can and cannot do independently.  Lesson study is intended to encourage the closure of the gap between theory and practice in pupils learning (Carroll, 2013). 
To follow the lesson study method, the trainee teachers will remain as non-participants whilst observing the lesson.  This is where the researcher does not participate in the lesson and is free to carry out the discussed observation.  However, the accuracy of non-participant observations has been criticized due to pupils’ behaviour possibly changing whilst being observed (Marshall and Scott, 2009).  In order to overcome this, pupils will be shown information sheets with photos of the trainee teachers on in the week approaching the research, to inform the pupils who is coming and why.  The trainee teachers will also be introduced to the pupils prior to the lesson.  They will be seated to the back of the classroom to not draw attention to themselves.  
Following the literature review, the trainee teachers agreed that Bloom’s revised taxonomy would be a favourable observational structure to follow.  Cullinane (2015) states that teachers use Bloom’s revised taxonomy to structure their questioning from lower to higher order thinking.  She reports that the taxonomy is a useful tool to challenge pupils through the use of questioning, but pupils should be asked questions from each category in order for it to have an affect on the pupils thinking skills.  To encompass this taxonomy into the research, the trainee teachers will structure their questions into the six categories identified in the framework when planning the lessons.  This will enable the trainees to be prepared for the questions that will be asked during the lesson to write the focused pupil’s responses.   Parker et al (2007) discuss the challenges teachers face whilst using Bloom’s, as they believe it can be challenging for teachers to create a way of assessing pupils learning based on each of the six categories.  However, Ramirez (2017) describes Bloom’s taxonomy as a useful tool for teachers to create progressive steps in questioning and also an effective tool for creating assessments.  
After the lesson, selected pupils will be apart of an informal interview to gain their perspective.  The three interviews carried out during the research will be as similar as possible to maintain a consistent approach.  Although the questions asked will be the same, wording of the questions may differ in the nursery interview to ensure pupils understanding.  According to Wangru (2016), pupils’ opinions are often not taken into consideration.  Lesson study provides an environment where pupil voice is carefully considered in the reflection on the lesson (Dudley, 2015).  However, Dandy et al (2011) discuss the importance of interviewers listening to the interview in its entirety, and not just taking aspects of the interview that relate to their research.  Pupils want to be listened to, in all aspects of their conversation. 
After careful consideration, Brookfield’s four lenses was the chosen reflection tool for the research.  Brookfield (1995) states that teacher’s often blame themselves for all aspects of learning which can have an effect on teacher’s mental health.  He believes by becoming critically reflective of ones practise can eliminate this and further develop teachers practice.  Miller (2010) suggests that to truly reflect upon ones practice you should consider these four lenses: yourself; the student’s eyes; colleague’s eyes and theoretical literature.  This transcribes itself into reflecting on your own practice; receiving feedback from pupils within the lesson; receiving feedback from your peers and research into current literature.  Gaynor (2013) discusses Schön’s research method.  He believes that it is to late to reflect on critical incidences after the event.  He encourages reflection in action, where professionals reflect on the incident as it occurs and uses ones initiative to adapt to the situation.  Therefore the trainee students will also be using Schön’s recommendation of reflection in action.  This will allow the trainee’s to adapt to unsuspected events that may occur in the lesson.  
The trainee teachers will use qualitative data: A method used to collect data on behaviours, peoples responses and opinions.  This method is successful in participant observations as it allows the researcher to view data from a humanizing perspective that cannot be identified in quantitative data (Guest et al, 2011). Guest et al (2011) also discusses the advantage of using qualitative data.  It gives the researcher more scope to ask open-ended questions meaning the participant can give more detailed responses.  It also allows the researcher to practice Schon’s reflection in action as it gives an opportunity for the researcher to add relative questions to allow the participant to elaborate on their answer. 
According to Willcox (2015) voice-recording pupils is a good way of recording accurate data as you may miss valuable pieces of information when teaching.  To ensure data is as accurate as possible, the trainee’s will voice record the interviews with the target pupils after the lesson has taken place. However, this can become challenging when considering ethical implementations (BERA, 2018) if a few pupils do not give consent to audio record then the recording cannot take place with them present in the room. 
Ethics form
There are other ethical considerations whilst undertaking research with children that needed to be discussed.   Before any research was carried out, an ethics form, outlining our intentions, was submitted and approved by the Universities ethics committee.  All trainee teachers participating in this research read and understood the Universities ethical guidelines. This outlines that all researchers shall not cause harm to a participant or falsify data.  Trainees shall uphold the Universities reputation and present themselves in a professional manner in all aspects of the research (UWTSD, 2018).  
In accordance with BERA (2018) trainee teachers will gain consent from all participants’ parents/guardians prior to the research.  Pupils will also be asked to give assent to ensure they are happy to participate.  Pupils will be informed about the research taking place and that if they wish to leave at any time or withdraw from the research they are free to do so.  This will also help eliminate any emotional distress a pupil may feel by knowing they have the freedom to leave if they choose.
To ensure the safety of participants and the researchers, the lessons and interviews will be conducted in a suitable room with windows where trainee teachers are visible to other adults.  To minimise the risk of allegations, researchers will not be left alone with a pupil at any time during the research. In accordance with the BERA guidelines (2018) and the University ethical guidelines (2018) all pupils who wish to participate in the interview will be allowed to do so to minimise risk of affecting their self-esteem.  The methods used during the research have been designed to ensure minimal risk to participants and researchers.  
Trainee teachers will inform pupils that information they discuss will be kept confidential and that their name will not be written down on any paper work.  Due to the nature of the research we cannot promise anonymity due to the trainee teachers knowing their identity.  Trainee teachers will also follow the universities data protection guidelines to ensure the correct steps are taken to anonymise the data and disposed of it after the research has completed.
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