How can we improve pupil participation by using discriminatory questioning?

The Aim, Focus and Purpose of the Research
The aim of this assignment is to critically evaluate a previously designed and conducted lesson study, which focused on how a specific teaching style impacts learners. The main focus of the assignment will be on the use of differentiated questioning and its impact on pupils’ participation and learning within the classroom. The lesson study itself focussed on this teaching method as I would like to improve my ability to deliver it more effectively. 

I will critically reflect on the research and outline recommendations for future studies based on the results.

Attached to this assignment is a set of appendices which include the observation method notes made in the lesson studies (Appendix 1 and 2) as well as my reflections on the use of differentiation and questioning (Appendix 3).

Confidentiality will be maintained throughout this assignment. I will refer to my PTE school throughout this assignment as “School B”. Pupils and teachers will not be referred to by their names, so as to conform to BERA’s (2018) Ethical Guidelines for Educational Research.

Research Context
My research was carried out in a year 7 Additional Learning Needs (ALN) class of 14 pupils in my Professional Teaching Experience (PTE) school. It was conducted with two fellow students who shared my desire to improve pupil participation by the use of differentiated questioning. I aspire to be a mathematics teacher and my research partners would both like to teach Religious Education (RE). However, we believe that the use of differentiated questioning is still relevant regardless of the subject being taught. The research was carried out with three different classes and that is reflected in the results.

Literature Review
To effectively develop differentiated questioning in a mathematics environment, it was important to research a variety of relevant documents. 

All pupils learn differently and have different prior knowledge (Cabus et al., 2017), however mathematics pupils in my PTE school are set into abilities. Ability setting though, only narrows the range of abilities (Anderson, 2016). It does not eradicate the need for differentiation, but it might reduce the need for its use.

Bowl (2018) insists that differentiated lessons allow each individual learner to reach their full potential without restricting the more able pupils or losing the interests of the less able. This is supported by Ritzema et al. (2016) who concluded that lessons which are differentiated, allow the majority of pupils to reach their full academic potential. Although their study took place in a primary school setting, it is reasonable to believe its findings are applicable to secondary school situations too. 

Many aspects of a lesson could be differentiated; the task, instruction, support given or expected outcome. Deciding which of these to use is completely dependent on the students in the class, as emphasised by Bowl (2018).

Delisle (2015) however insists that differentiation does not work. He acknowledges that the idea of it is beneficial, as it considers previous, current and future learning of pupils. He addresses the point made by Bowl (2018), in that the pupils present must be considered in order to decide what differentiation to use but claims that this is a difficult task to implement in a mixed ability classroom. He also acknowledges that differentiation has a useful role and can succeed in classrooms where pupils’ learning needs are parallel to each other. This suggests that differentiation may have a higher tendency to thrive in my set mathematics classroom than in the mixed ability RE classrooms of my research partners. Because of this debate, we decided to investigate the impact of differentiation on participation across our three classrooms.

My research led me to discover the importance of questioning in the classroom in deepening pupils’ learning. Gall (1970) first highlighted its importance. Eddy and Kuehnert (2018) reflect on the development of questioning in the classroom over the years and propose future actions that can be taken in order to advance questioning specifically in mathematics education. Bloom’s Taxonomy (1956), although not explicitly aimed at questioning, has been modified by researchers in order to connect it more to teacher questioning. Redfield and Rousseau (1981) pointed out that the higher levels of Bloom’s Taxonomy (1956) help design high-order questions. These aim to develop pupils’ thinking, reasoning and conceptual understanding. Other cognitive classification systems have been formed on the basis of this taxonomy, such as Costa's Levels of Thinking (1991), Webb's Depth of Knowledge (1997), and Hess's Cognitive Rigor Matrix (Hess et al., 2009). These systems also help to plan differentiated questions based on pupils’ needs, abilities and targets. Eddy and Kuehnert (2018) believe that in order for teachers to execute effective questioning in the classroom, a combination of both high-order and low-order questions must be asked. Their beliefs align with the NCTM (1991) questioning framework. As with aforementioned systems, the NCTM questioning framework (1991) includes different levels of questioning, which aim to result in different levels of understanding.

These systems help teachers to plan different questions throughout their lessons and allow them to formatively assess pupils’ abilities in order to discover their current knowledge, encourage development of reasoning skills and to plan future lessons (Jiang, 2014). Mehan (1979) explained that questioning pupils is usually followed by an answer which is then assessed. This coincides with the three steps of formative assessment outlined by Black and William (2009): producing, interpreting and using the evidence. Eddy and Kuehnert (2018) found that using the above questioning framework helps teachers to conduct useful discussions in the mathematics classroom, in order to enhance pupils’ comprehension of their work. They emphasise the importance of using high-level questioning to support the development of their problem solving and critical thinking skills. 

Anderson (2000) raises a concern regarding questioning in the classroom. She found that many pupils experience anxiety when asked questions which can lead to feeling stressed and avoiding the focus on learning. Further research by Pollard and Triggs (2001) also showed that this increase in anxiety can lead to a decrease in learning ambitions which has an overall negative effect on pupils’ learning. When using questioning, these factors must therefore be considered. This is one reason that we have decided to use differentiated questioning in our lesson studies. It allows us to adapt questions based on pupils’ abilities and confidence in our subjects. The more able pupils will be asked questions constructed from the higher-levels of Bloom’s Taxonomy (1956), asking them to apply and evaluate their answers, whereas the less confident pupils could be asked to recall information in order to boost their confidence, avoiding a decrease in motivation. Boylan (2001) suggests that although questioning is a tool which can increase pupils’ participation, it can also be a limiting factor because of the potential “first right answer” (p.7). If a closed question is asked to pupils and the first answer given is correct, then the discussion in the classroom is over and pupils have no chance in developing their reasoning or relational understanding, which is the main purpose of questioning (Eddy and Kuehnert, 2018). This can be avoided though by asking open questions which promotes discussion.

We therefore decided to focus our research question on our use of open, differentiated questioning in the classroom, with the aim of developing pupils’ evaluation and creativity skills, which are the higher levels of Bloom’s Taxonomy (1956).

Lesson Study Plan
Our research used a lesson study method described by Fernandez and Yoshida (2012) as a model for joint professional learning, where teachers collaborate in order to solve a teaching problem which is affecting their pupils’ learning. Teachers work together to plan, teach and observe lessons in accordance to their research question and choose three case pupils to focus on during this research. Following the lessons, the teachers reflect, come to a conclusion and produce action plans to overcome the original problem (Dudley, 2014). This methodology is a form of active research which is encouraged in the UK by National College for Teaching and Leadership. It encourages collaboration and reflection amongst teachers, which Uitto and Bays (2011) say is vital for professional development. Marsigit (2007) also concludes that lesson studies improve teachers’ use of approaches, collaboration and performance, which in turn have been found to improve pupil performance. Cheung and Wong’s (2014) findings coincide with this, adding that it is a strong method using the pupils’ voice to enhance the quality of teaching and learning. Maniu and Raulea (2019) reiterate the importance of student voice in reflecting on lessons in order to improve teaching and in turn, learning. The use of lesson studies has its detractors. Cajkler et al. (2015) state that they are difficult to implement in schools that are driven by performance outcomes as the benefits are not immediate. Suma et al. (2019) highlight the time resource required to reap the benefits. Lewis et al. (2009) acknowledge this but justify its use maintaining that its rewards are realised when it is implemented sustainably.

Observation includes taking thorough notes of occurrences as they happen, rather than in staged situations (Marshall and Rossman, 2014). It is important to note that when observing each other’s lessons, we must treat the situation as an opportunity to learn rather than a chance to intrude and assess others’ abilities to teach (Zaare, 2013).

Our research group completed previously designed observation method forms to critically reflect on differentiated questioning. Observation allows teachers to assess and reflect from a genuine setting (Cohen et al., 2011). Cooper and Schindler (2011) agree, adding that behavioural patterns are less likely to be missed.

Briggs and Coleman (2007) identify two types of observation, participant and non-participant. Long (1983) found that participant observation can in fact affect the behaviour of pupils and teachers. It has a tendency to influence both pupils’ and teachers’ behaviour and could create subjectivity (Cohen et al., 2011). Although non-participant observation could also affect pupils’ and teachers’ behaviours (Abby, 2017), it is still less invasive than participant observation and is an immediate method of collecting reliable data.

I have previously made use of non-participant observation myself, which had minimal impact on pupils’ behaviour. These factors have led me to use this method for this research. In practice, I sat as far away as possible from pupils and teacher, minimising the effect of my presence. I was able to observe all participants and record all occurrences. Lincoln and Guba (1985) suggest that creating constant notes throughout the lesson is vital to collate reliable data.

The next step in a lesson study is to interview the three case pupils. We asked the case pupils a set of ten questions which we had designed to discover more about how our use of differentiated questioning within the classroom causes pupils to feel and perform. Considering pupils’ voice is vital in adapting teaching in order to improve learning (Maniu and Raulea, 2019). We decided to take a voice recording rather than make notes of the conversation, as this could affect their responses and participation, as suggested by Andrews et al. (2006). Voice recordings allow researchers to capture all responses and avoid loss of information (Harper, 2005). This is therefore a beneficial method in collecting feedback and opinions. Although voice recordings face the time-consuming matter of gaining permission from the school, pupils and teachers (Prosser et al., 2008), it would save time in the interview process, and allow accurate answers to be recorded.

Maniu and Raulea (2019) and Cohen et al. (2011) all highlight the importance of reflection on improving teaching. Panadero (2016) and Lipnevich et al. (2016) highlight that self or peer reflection could be biased in order to avoid criticism and maintain morale. However, Dupeyrat et al. (2011) state that biases are not necessarily detrimental to research. Positive attitudes can improve and enhance learning. Reflecting and receiving feedback is vital in professional development (Lin et al., 2018).

Ernst (2003) differentiates between quantitative and qualitative research. The former identifies pattern based on the collection of numerical data. Our research was qualitative based which can collate abstract concepts and recognise thoughts and motives on topics. This approach can be time consuming and expensive (Maher and Dertadian, 2018), however we were able to conclude the lessons and interviews within two days and at no financial cost.

Ethical issues are not always considered in quantitative research texts. Zyphur and Pierides (2017) claim that this is because researchers believe they are not required. Ethical awareness has developed over recent years and ethical considerations are vital when planning research (Jones, 2000).We were bound to consider these matters during our research.

Ethical Considerations
In order to gain value from this research whilst also reducing the possibility of harm to all participants, it must be handled ethically. Ethical approval had been gained prior to conducting the research in order for it to be protected by the University’s insurance. This has been done via a previously submitted and accepted ethics form, summarising each step of our research project and their ethical considerations. 

Lesson Study 1 Results and Analysis
This lesson was conducted by myself and observed by my research partners in School B. It focussed on the use and outcome of differentiated questioning. Its aims were differentiated by outcome which is an effective strategy (Whipp, 2014). It allows for different levels of work whilst achieving the aims of the lesson. The lessons basic aim was for all pupils to be able to identify 3D shapes from diagrams. The aim for pupils with higher ability was to identify the shapes from a description of their properties. The three case pupils agreed on the difficulty of the lesson, (5 out of 10) noting that those difficulties were listing the properties of shapes or naming these shapes from their descriptions. This aligns with the differentiated aims of the lesson, showing that it was planned in accordance to pupils’ abilities.

In the previous lesson, pupils were made aware of 3D shapes and their properties. A game was introduced in lesson study 1 which involved pupils guessing the shape on the card of their partner. The introduction of games in lessons can help pupils improve their knowledge of shapes compared to other topics in mathematics (Ramani and Scalise, 2020). Pupils were observed to be engaged and commented positively when interviewed. When asked about lesson improvements, the response was “more games”. The second activity gave pupils the choice of one of two worksheets. Anderson (2016) believes that choice helps to overcome the common challenges of differentiation and pupil engagement. He states that introducing choice can lead pupils to feel in charge of their learning and find an appropriate level of challenge, enhancing their motivation to work. This ideal level of challenge was theorised by Vygotsky (1978) and is known as the Zone of Proximal Development (ZPD). Pupils in my lesson appeared to work within their ZPD as they all completed the tasks in time. The three case pupils chose the more difficult task. Pupils were observed raising hands for assistance demonstrating that they were being challenged. 

Panadero (2016) and Lipnevich et al. (2016) found that pupils can overestimate their abilities beyond their ZPD. However, Dupeyrat et al. (2011) found that this allows pupils to enhance their performances. Where appropriate, I will continue to give pupils a choice of challenge, given its positive effect in the lesson study. I would though plan more differentiated questioning in future lessons. Kabael et al. (2017) suggest that planned questions can result in building pupil understating and increase teachers’ ability to assess and plan. Pupils will be allowed to thrive as much as possible from their learning (Di Teodoro et al. 2011).

Lesson Study 2 Results and Analysis
This was conducted by my research partner (Teacher H) in her placement school (School C). The lesson was based around de Bono’s Thinking Hats (De Bono, 1956) which is a powerful tool in increasing pupils’ involvement and their focus (Kivunja, 2015). The first three hats formed simpler questions which all pupils were required to answer. This was designed to give the low ability pupils access to the work. These three hats require pupils to recall facts, note the positives of the topic as well as the negatives (De Bono, 1956). The last three hats were used to form more challenging questions, in order to stretch the more able pupils in the class. Bloom’s Taxonomy (1956) was also used to create the more challenging questions, as a way to allow pupils to arrive at their ZPD (Vygotsky, 1978).

All pupils reached the aim of this lesson, completing the first three questions. Pupils could then continue to challenge themselves and answer the final three questions. They all appeared eager to challenge themselves and to attempt the more challenging questions. Miller (2010) states that when pupils set themselves challenges, they become more motivated to learn. They could choose which question to answer first, and it was evident that they enjoyed having this element of choice. This supports Anderson’s (2016) findings. During the interview following the lesson, when asked whether the tasks in the lesson allowed them to reach their full potential, one case pupil stated that he worked harder than usual as he could choose which question to answer, which also supports Anderson (2016).

The ‘creativity’ questions required pupils to create an invitation to a Bar Mitzvah ceremony, and those who attempted it appeared to find it difficult. This lesson could have been improved if teacher H provided scaffolding for, or modelled part of the task. Pupils were frustrated that they did not know where to start. Scaffolding pupils in their ZPD zone has been found to speed up the process of pupils reaching their full potential, especially in creative tasks (Verenikina, 2003). Modelling is one form of scaffold that support this (Budge, 2016).

Nevertheless, this strategy of differentiation was effective in meeting all pupils’ needs and abilities. All pupils appeared engaged in the lesson and wanted to be able to attempt the more difficult questions. One case pupil in the interview stated that the lesson allowed her to push herself to work harder than usual because of the time constraints and the challenging questions offered. This would be a successful lesson in attempting to achieve Donaldson’s (2015) ‘Four Purposes’, as it would help to sculpt capable and ambitious learners. However, the third case pupil revealed that she only attempted to three necessary questions and did not go on to attempt the more challenging questions as it was not required. This pupil voiced that she would rather not have a choice in her work, as she is not always willing to push herself. Therefore, when using this type of strategy in future lessons, consideration could be given to introducing reward systems for pupils who challenge themselves and being aware of pupils not pushing themselves into their ZPD. This would ensure than all pupils are able to reach their full potential.

Lesson Study 3 Results and Analysis 
During the final lesson study, one of my research partners, who I will now refer to as teacher C, taught her lesson in School B. Teacher C’s lesson was with a mixed ability class of year 7 pupils. 

The pupils were put in a differentiated seating plan, based on ability. Therefore, pupils were sat next to pupils of similar ability to them. According to Denton (1992), seating plans are vital in pupils’ learning, as they directly impact pupils’ attitudes towards their education and behavior in the classroom. During the interview following the lesson with Pupils 7, 8 and 9, Pupil 7 stated that the pupils on his table help him to work harder and push himself. On the other hand, Pupil 9 shared that the seating plan negatively impacted his learning during the lesson, as he was seated next to pupils who were disruptive, and he therefore could not focus. It is therefore evident that a differentiated by ability seating plan is only beneficial for some pupils, and teachers must bear this in mind in their classes.

The main task in this lesson was for pupils to research on laptops and answer questions from differentiated success criteria. These were differentiated by support and task. The criteria given to lower ability tables contained more scaffolding to each question and the questions were given in a simpler form. The more able pupils received extension questions in order to challenge them and expand their knowledge. Teacher C chose which tables received the different success criteria. Shaunessay (2005) believes that teachers should plan challenging tasks for more able pupils in order for them to reach their full potential. Only a few pupils in this lesson managed to reach the extension questions. Pupil 9, who was sat on a low ability table and therefore had the simpler success criteria, stated in the interview that he found the work difficult because of the language used in it. Therefore, even the simplified criteria did not meet this pupils’ needs and the differentiation in this case was not successful in improving all pupils’ participation. Conversely, Pupil 8 who was on a mixed ability table and therefore received the intermediate success criteria, believed that he could have been challenged more during this lesson. Park and Datnow’s (2017) study replicated these findings. Their low ability pupils only thrived from differentiation when work was simplified specifically for their needs. They concluded that differentiation by ability is only effective if teachers fully understand the ability of each individual, which is difficult in a large classroom especially as a student teacher. This lesson study has come to the same conclusion.  

Research Findings
Although improvements could be made in our questioning and planning, I believe that the use of differentiated questioning has helped develop pupils’ deeper understanding of the lessons, as questions were formed from different levels of Bloom’s Taxonomy (1956) based on individuals learning needs and abilities. During the interview following my lesson study, Pupil 1 noted that these questions would help pupils remember the work. She stated that they help her to have a better understanding of the work. This is supported by (Brown, 2009) research which found that questioning plenaries help pupils to improve their conceptual understating of work in the long-term. Also, during the interview, pupils stated that they felt more confident when asked a question within their mathematics lessons, showing that questioning improves pupils’ participation. Therefore, I have learnt the importance of planning questions within the lesson plan, so that they are more purposeful in developing pupils’ learning.

All lesson studies show that differentiated work helps develop pupils’ participation in lessons, as it increases motivation. We also discovered that questioning within the classroom helps reinforce information and knowledge amongst pupils. The research tools used during this lesson study supported answering our research topic that differentiated questioning is beneficial to pupils’ participation within lessons. I believe that the differentiated questions could have been planned better in order to tailor them more to all levels of ability in the classroom.

As a result of all three lesson studies, we found that the majority of pupils become more engaged in their learning if given the choice between differentiated tasks. However, some pupils will decide to complete the easier tasks so that they have less work to do. Consequently, the use of choice should be used in conjunction with frequent differentiated questioning. This could uncover pupils’ true ability, enabling teachers to challenge and encourage them in tasks. Zwieback (2015) stresses that in order for challenges in lessons to increase student motivation and participation rather than cause embarrassment, a safe and supportive environment must be created in the classroom. This can be done by building purposeful relationships and using firm and respectful discipline. In order to build purposeful relationships, Zwieback (2015) believes that teachers need to plan and realise that the process is ongoing. Seating plans and a mixture of group and individual work must be included in order to develop these positive relationships. As a consequence of not fearing failure, pupils are more likely to take risks in their learning and to challenge themselves. Therefore, in order for us all to avoid our pupils taking the easy route out of differentiated work and choosing the simpler tasks even when they are capable of more, we must begin building relationships and safe environments within our classrooms so that pupils are not afraid of failing. This is difficult as student teachers, however, it should become easier to implement when we have our own classrooms and are teaching pupils for longer periods of time (Ausiku, 2017).

Conclusion
To draw conclusions from this research, I will use Gibbs’ reflective cycle (1988), which is a set of steps required in order to fully reflect on every aspect of an event. Potter (2015) believes that this cycle is a beneficial tool for teachers to use in order to continuously develop professionally and improve their pupils’ learning. I have used this cycle on a number of occasions when considering my teaching and research and have found it effective in allowing me to reflect on all aspects of these in order to improve in the future.

During my lesson, I felt more nervous than usual in a teaching context, as there were two other student teachers observing it. This could have affected my confidence in the lesson (Zaare, 2013) and my provision of the differentiation, which is vital to consider when concluding this research’s findings. However, I have developed a good relationship with the class involved in my lesson study and I believe that  their behaviour and attitude would not have been altered (Zwieback, 2015). Nevertheless, this observation has provided us with the opportunity to reflect critically on our own provision of differentiated questioning, as well as learn good practice from each other (Zaare, 2013). It has been extremely beneficial to conduct these observations and has demonstrated that differentiation improves pupils’ learning.

During all three research lessons, we managed to differentiate our tasks and support pupils effectively in order to help them improve their participation and learning. We believe that pupils reached the desired aims in all three lessons, as the differentiated tasks were customised for the class’ ability range. However, it was a common theme when evaluating our lessons that we could have provided more scaffolding for our pupils in order to complete tasks, as some pupils who chose more challenging tasks were finding parts of it difficult. This support could have been given in the form of modelling answers, or sentence starters to provide a starting point for pupils’ work. We believe that this could have given pupils confidence in their abilities and enabled them to challenge themselves. This would help improve pupils’ participation (Dupeyrat et al., 2011), which was the main aim of this study.

As this research was carried out via three lesson studies, in two distinct subjects, mathematics and RE, it is reasonable to believe that our results can be generalised. Therefore, it is beneficial for teachers of all subjects to consider implementing more differentiated tasks within their lessons in order to build pupils’ confidence and increase their participation in class. Following the lessons, the interviews with the case pupils revealed their opinions on the lessons. We discovered generally, that pupils enjoyed being challenged as it helps to increase their confidence and participation. However, Hattie and Yates (2014) states that pupils are likely to feel under pressure to answer a certain way when asked their opinions on their education. Conversely, Maniu and Raulea (2019) discuss the importance of pupils voicing their opinion in their education. We have decided to value our pupils’ responses during these interviews.

Prior to the lesson studies, we had not piloted our methodology and therefore had no personal experience to support our final research. Undoubtedly, this would have identified issues beforehand. However, a pilot would not have been feasible given the timescales that we were working to. 

As a result of this research, going forward in my next school experience, I will certainly begin to use differentiation and questioning frequently in my lessons. Differentiating tasks, support and expected outcome has been found to help improve pupils’ participation and learning. Questioning is helpful to encourage pupils to achieve their potential.

Recommendations
In order to discover more about the effect of differentiation on pupils’ abilities and participation, I could have made better use of questioning in the classroom. As Di Teodoro et al. (2011) discovered, questioning pupils in mathematics helps to challenge them in order to increase learning gains. These gains then help to improve pupils’ confidence and increase their participation in the mathematics classroom (Kabael et al., 2017). In order to improve my use of differentiated questioning within the classroom, it would be beneficial to plan this beforehand so that each level of ability within the class was catered for ensuring that the pace of the lesson is maintained and increased (Jiang, 2014).

The question still remains whether or not differentiation can improve pupils’ participation, as our pupils had varying responses. For the majority of pupils, it did improve their motivation and participation as they wanted to attempt harder tasks. It is reasonable to believe that further research should be conducted in order to quantitatively measure the effect of differentiated questioning on pupils’ participation and learning. Some research has been done on the effect of differentiation and questioning on more able pupils, such as Kerry and Kerry’s (1997) and Roland’s (2014) studies, but there are very few recent studies on how this affects less able pupils, or pupils with ALN.
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