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Introduction 
Questioning in the classroom is considered an essential part of the teaching and learning process (Nappi, 2017), and quickly became a routine part of my lesson introductions during my professional teaching experience at School X. Welsh Government (2010, p. 16) state that “questioning is the driving force of developing thinking in the classroom”.  Therefore, with the potential for poorly constructed questioning activities to cause behaviour problems (Bond, 2008), suppress learning  (Tofade et al., 2013) and decrease engagement within the classroom (Cohen et al., 2019), it is vital that teachers plan and deliver purposeful questioning activities that best promote effective learning within their classrooms.
‘Hands-up’ is an established response system to teacher questioning across School X. Rarely were mini-whiteboards, of which School X has enough of for every pupil in the school, observed being used during whole-class questioning. Studies show that a ‘hands-up’ approach can reduce pupils’ levels of engagement within a classroom (Cohen et al., 2019; Wiliam, 2014). In contrast, the use of mini-whiteboards has been found to increase pupil engagement (Gardner, Heward and Grossi, 1994), improve academic performance (Musti-Rao, Kroeger and Schumacher-Dyke, 2008) and reduce levels of unwanted behaviour (Randolph, 2007). However, there is little research about the use of mini-whiteboards in Year 2 or Year 3 classrooms.
Therefore, my research partner and I developed our research question to be, ‘How does the use of mini-whiteboards during whole-class questioning activities affect learner involvement in the primary school classroom?’ Results of this study may provide implications for my future pedagogical approach to questioning activities. In addition, this study will add to the literature by investigating the effects on pupil involvement levels when using mini-whiteboards as a whole-class response system during questioning activities in a Year 2 and Year 3 classroom.



Literature Review
As a hands-up approach to answering teacher questions is established across School X, it is important to first examine the literature surrounding this approach before investigating how transitioning to using mini-whiteboards as a questioning response system affects learner involvement. Following their investigation into hand-raising and its relation to student motivation, Böheim et al. (2020, p. 1) emphasise the importance of “fostering student hand-raising" within classrooms. However, when considering empirical evidence gathered at School X, where a hands-up approach noticeably reduced participation amongst numerous pupils in my lessons, I disagree with their recommendation. An examination of Böheim et al.’s (2020, p. 11) results reveals they acknowledged that “a substantial percentage of students” in their observations did not raise their hand at all. Therefore, I must question why they encourage this approach to be used considering they acknowledged it did not promote involvement in the questioning activity amongst all students within those classrooms.
Conflicting opinions exist as to why a hands-up approach decreases involvement levels amongst learners. Wiliam (2014) argues that it may encourage pupils to believe that participation is voluntary. Ellis and Tod (2018) later expand upon Wiliam’s (2014) point, adding that it promotes an environment where pupils effectively choose whether to be involved. Alternatively, Cohen et al. (2019) argue that pupils may be reluctant to participate due to anxiety or low intellectual confidence. Whilst Cohen et al. (2019) fail to distinguish between a holistic feeling of low intellectual confidence or more subject-specific intellectual confidence, the work of Böheim et al. (2020) supports their theory in the context of mathematics lessons, as they found that pupils with lower intellectual confidence in their mathematical abilities exhibited decreased motivation to participate. 
In contrast to Wiliam (2014) and Cohen et al. (2019) whose theories focus on the pupil’s role in decreased involvement, Bond (2008) argues that decreased involvement levels are a consequence of poorly planned questioning by the teacher. Whilst Bond’s (2008) publication is not as recent as that of Ellis and Tod (2018) or Böheim et al. (2020), I can draw similarities between my post-lesson reflections and Bond’s (2008) summary of common flaws in teachers’ questioning strategies. Most notably, how teachers seldom make clear why they want the class to respond. This indicates that Bond’s (2008) argument still holds validity amongst contemporary literature.      
A common use of questioning within the classroom is as an assessment for learning (AfL) tool (Joseph, 2018; Slater, 2018). Wiliam (2018) describes how the use of mini-whiteboards as an AfL tool enables the collection of information about every student’s learning within seconds. The use of mini-whiteboards as an all-class response system during whole-class questioning alleviates prior concerns Wiliam (2014) raised about hands-up questioning; eliminating the perception that involvement is voluntary.
However, Wiliam’s (2018) publication focusses exclusively on using mini-whiteboards as an all-class response system for lower-order questions during mathematics lessons.  Andersson and Palm (2017) argue that whilst mini-whiteboards are a viable tool for pupils to respond to questioning with facts and procedures, they offer limited potential for pupils to convey conceptual understanding and reasoning, limiting the development of higher-order thinking skills. This suggests that whilst the use of mini-whiteboards offers great benefits for formative assessment purposes during lessons, their use should be supplemental; as part of a wider range of teaching approaches to advance learning during a lesson. This supports Donaldson’s (2015, p. 65) recommendation that “good teaching and learning means employing a blend of approaches”. 
Donaldson (2015) notes how curriculums in the United Kingdom and internationally are making changes towards increasing the development of higher-order thinking skills. Lower-order questions make up as much as 60% of questions asked by teachers (Hattie, 2012). Whilst Hattie’s (2012) research may not be considered contemporary, my experiences teaching at School X suggest that Hattie’s (2012) findings are still accurate today. Paramore (2017) expands on Hattie’s (2012) findings, identifying an overreliance amongst teachers on closed questioning. Nunez-Eddy, Wang and Ying-Chih (2018) argue that mini-whiteboards can offer the platform for pupils to develop higher-order thinking skills through their use as a tool to record notes for reasoned arguments or debates. Nunez-Eddy, Wang and Ying-Chih's (2018) study occurred in the equivalent of a Year 2 class. In addition, the class consisted of a high number of pupils unable to communicate fluently or learn effectively in English. This draws similarities with School X’s high percentage of EAL students (My Local School, 2019), indicating their results could be generalised in the context of Year 2 classes at School X.   However, my brief experiences of using mini-whiteboards in lessons at School X immediately lead me to disagree with their view. The presence of mini-whiteboards in front of pupils has served as a distraction and direct cause of unwanted behaviour when used throughout my professional teaching experience thus far. Therefore, if the mini-whiteboards are not being used to provide the teacher with immediate feedback for formative assessment purposes, I question what benefits writing such notes on the mini-whiteboards provides over the use of other forms of media.
Nevertheless, results from Callinan, Johnston and Fotou’s (2017) case study suggest that pupils prefer to use mini-whiteboards to express ideas; offering more detailed answers when compared to providing verbal or more typical written forms of feedback. This suggests that mini-whiteboards do offer the potential of developing higher-order thinking skills during questioning activities. Furthermore, it identifies a flaw in my implementation of their use at School X, as I exclusively used them as a resource to answer closed questions, unaware of their potential to develop higher-order thinking skills. However, Callinan, Johnston and Fotou’s (2017) case study focused on children with special educational needs. Consequently, additional research would be needed to conclude whether the same effects could be observed amongst pupils without special educational needs.
Andersson and Palm (2016, p. 97) discuss how the use of mini-whiteboards helps to elicit “involvement” during questioning activities. This reading supported our research question. However, upon further reading, it was evident they did not specify how they measured levels of involvement. This helped refine our methodological approach to this research, encouraging the adoption of the Leuven Scale for Involvement (Laevers, 2005) to measure levels of involvement amongst the pupils. This study will, therefore, use the Leuven Scale for Involvement to address a gap in the existing literature by investigating the encompassing effects on participation, focus and interest in an activity (Laevers, 2013) that the use of mini-whiteboards can elicit. 




Methodology 
School and Classroom Context
The lesson study was conducted over one day in a large, inner-city Catholic primary school in Swansea. There are approximately 504 pupils enrolled at the school, of which 39.1% have English as an additional language (My Local School, 2019). One teacher, one teaching assistant and one non-participant observer were present throughout each research lesson. Foundation Phase lessons at School X follow a carousel structure, whereas Key Stage 2 lessons adhere to a whole-class structure. 

Lesson Study Design
The research was conducted using a model of lesson study described by Dudley (2013). Dudley’s (2013) model of lesson study was chosen as it is a well-established model of lesson study for student teachers in initial teacher education (Baldry and Foster, 2019). Lesson study, a highly specified form of classroom action research (Dudley, 2014), consists of a systematic investigation of classroom pedagogy, conducted in collaboration with a group of teachers with the aim of improving the quality of teaching and learning (Vermunt et al., 2019). 
Dudley’s (2013) model of lesson study is depicted in Figure 1. This model typically consists of three cycles of lesson studies, involving 3-4 teachers. However, as this study was conducted in collaboration with just one other teacher, only two cycles of lesson studies were completed.
[image: ] 
Figure 1. The Lesson Study process, as described by Dudley (2013).
Joint Planning Procedures
In accordance with Dudley’s (2013) model of lesson study, three learners from each of our respective classes were identified as case pupils. Purposive sampling was used to select the three case pupils based who was more likely to provide the most valuable data for the purpose of the lesson study (Etikan and Bala, 2017; Kumar, 2014). The three students were chosen to approximately represent high, average and low baseline levels of involvement observed in the four weeks prior to the commencement of the study. The academic ability of the pupils was not a factor when choosing the three case pupils as the research question specifically focusses on investigating effects on levels of involvement.
To promote consistency between each lesson study cycle (Cheung and Wong, 2014), it was decided both teachers would plan and deliver a mathematics lesson for the purpose of the study. This subject was chosen as Year 2 and Year 3 both receive mathematics lessons on a Monday, minimising disruption to the school’s timetabling.  Due to the variation in the current mathematic topic between the Year 2 and Year 3 classes, the learning objectives of each research lesson had to differ as to not disrupt the existing series of lessons taking place in each class. 

Observation Procedures
Observations of case study learners were to be made only during each of the two questioning activities during the lessons, using prepared observation sheets (Appendix 1). The prepared observation sheets (Appendix 1) allowed for the collection of qualitative data through written observation notes. In addition, quantitative data was captured as pupils were awarded a ‘best fit’ level of involvement (recorded as a score ranging from 1 to 5) during the questioning activities in accordance with the Leuven Scale for Involvement (2005). These Leuven Scale for Involvement (2005) scores were recorded at one-minute intervals over a ten-minute period during each questioning activity. 
The Hawthorne effect was identified as a potential area for bias (Frey, 2018). Oswald, Sherratt and Smith (2014) discuss how an existing rapport between the observer and the class can mitigate the Hawthorne effect. However, there was no opportunity for each teacher to establish a rapport with the other class prior to the day of the lesson study research. The observer, therefore, took up a non-participative role during each research lesson (Kumar, 2014). 

Focus Group Interview Procedures
The three case pupils from each research lesson were interviewed at the earliest opportunity following the lesson to preserve the fidelity of the case pupils’ thoughts and opinions (Cohen, Manion and Morrison, 2018). If participants are anxious or tense during an interview, this can affect the quality of their responses (O’Reilly and Dogra, 2017). To mitigate this, the interviews were to be conducted in a quiet room familiar to the case pupils (Langston et al., 2004). 
The predesigned interview questions (Appendix 2) were semi-structured and open-ended. This provided the opportunity for participants to talk in greater depth if desired, whilst providing uniform information which assures the comparability of the data for later analysis (Kumar, 2014). The interview questions used familiar terminology to ensure all questions meant the same to all respondents (Bell and Waters, 2018) and the case pupils were given ample time to provide their answers to maximise the validity and reliability of the data (Cohen, Manion and Morrison, 2018). The interviews were transcribed verbatim to find common themes between Year 2 and Year 3 pupils’ responses (Coenders and Verhoef, 2018).

Reflection Procedures
Reflections were to be completed independently by the teacher and observer at the end of each research lesson. The reflections were to be informed by the lesson observation sheets and case pupil interview verbatim transcriptions. To ensure continuity when reflecting, the teacher and observer both used a reflective proforma (Appendix 3) adapted from Gibbs’ (1988) reflective cycle. The use of Brookfield’s four lenses (2005) was considered as a model of reflection. However, it was deemed that through the use of Gibbs’ (1988) reflective cycle, the case pupil interviews, the observer’s notes and a discussion of research findings in relation to related literature and research, Brookfield’s four lenses (2005) were already being applied throughout the lesson study research.
The use of hands-up questioning is a controversial subject, with many schools choosing to ban the practice entirely (Pells, 2016). Therefore, the inclusion of a reflective stage encouraging the analysis of feelings (Essuman, 2015) made it the ideal reflective cycle to adopt for this research topic. Both researchers came together upon completion of the independent reflection of research lesson two to discuss each other’s reflections and create a joint document (Appendix 2) detailing our findings. 

Analysis of Results
The results were collated for all six case pupils over the two research lessons. The Leuven Scale for Involvement (2005) scores were analysed using an unpaired two-tailed t-test to assess the statistical difference between the means of the involvement scores for the mini-whiteboards questioning activities and hands-up questioning activities over the two research lessons (Appendix 4). The t-test was unpaired as the conditions between the two research lessons could not be kept the same. A two-tailed t-test was chosen as we were interested in identifying significant increases or decreases in involvement levels. A p-value of p < 0.05 is what was deemed to be statistically significant.

Ethical Considerations
The research project received ethical approval from the University of Wales Trinity St. David’s ethics committee and adheres to the BERA Ethical Guidelines for Educational Research (BERA, 2018). In addition, the project adheres to the UWTSD Research Ethics & Integrity Code of Practice and the UWTSD Research Data Management Policy. Informed consent was obtained from the parents or guardians of the children involved before commencing the research process. The children’s names were anonymised to protect their identity. The results of this study will be stored on the University of Wales Trinity St David’s OneDrive system and all raw data will be destroyed once the assessment has been marked.



Results and Findings
Research Lesson 1
Research lesson one was a numeracy lesson in a Year 3 class. The lesson objective was to advance the pupils’ understanding of how to tell the time to o’clock, quarter past, half past and quarter to, as this had been identified as a gap in the pupils’ learning during the previous week. A short introduction recapping how to read a clock was followed by a hands-up questioning activity, where pupils were encouraged to read the time on different analogue clocks. This was followed by a mini-plenary and a second questioning activity using mini-whiteboards as a whole-class response system. The core component of the lesson consisted of a group activity, differentiated for the three ability groups. The lesson concluded with a plenary exploring what learning had taken place. Pupils were seated at their tables in their ability groups for the entirety of the lesson. 
The mean involvement levels of the children were lower during the mini-whiteboards questioning activity (M = 2.93, SEM = 0.26) compared to their involvement levels during the hands-up questioning activity (M = 3.87, SEM = 0.23) (Appendix 4). This difference was found to be statistically significant (t= 2.6572, df = 58, p < 0.01, two-tailed). As shown in Figure 2, Child 1 displayed consistent involvement levels across both questioning activities. Only Child 2 displayed a significant decrease in involvement when using mini-whiteboards compared to hands-up (t = 6.0609, p < 0.01, two-tailed) on an individual basis. 
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Figure 2. The mean Leuven Scale for Involvement (2005) scores of the three case pupils from research lesson one across the mini-whiteboard and hands-up questioning activities.
The observer noted how the three case pupils responded well to behaviour management strategies implemented during the hands-up questioning activity (Appendix 1). However, instances of unwanted behaviour amongst the three case pupils increased upon transitioning to the mini-whiteboard questioning activity. This suggests that the decrease in involvement levels from Child 2 and Child 3 may have happened in conjunction with the deterioration of behaviour. Sullivan et al.’s (2014) findings support this theory, as they discuss how disengagement and unproductive behaviours occur simultaneously. 
Alternatively, Franklin and Harrington (2019) discuss how a lack of an adequate procedure when transitioning between activities can cause disruptions and unwanted behaviour within a classroom. No such procedure was in place in the Year 3 class, indicating that the increase in unwanted behaviour may have been a consequence of the lack of an adequate transition procedure when transitioning to a mini-whiteboard activity, rather than through the pupils’ disengagement with the activity. Nevertheless, when considering this in the context of the research question, the results suggest that the mini-whiteboards affect involvement during whole-class questioning activities through serving as a tool for pupils to deviate from the teacher’s instructions without the teacher’s knowledge. This could be improved for future lessons by implementing an adequate procedure or routine for when transitioning to a mini-whiteboard activity prior to commencing the research.
Interestingly, the verbatim case pupil interview transcriptions reveal that Child 2 and Child 3 feel the classroom becomes too noisy when the teacher does not implement a hands-up policy (Appendix 2). However, all three case pupils indicated they would be more likely to ‘join in' if the teacher accepted answers through mini-whiteboards, rather than hands-up or through think-pair-share. This suggests that the use of mini-whiteboards during whole-class questioning activities does not negatively affect the noise levels in the classroom. 
The teacher’s reflections (Appendix 3) reveals how the use of the mini-whiteboards as an AfL tool helped identify areas of questioning which pupils were finding too difficult. As shown in Figure 3, Child 2 and Child 3’s involvement levels decreased midway through the mini-whiteboards questioning activity, before increasing again shortly later after the mini-plenary. This suggests that the use of mini-whiteboards as an AfL tool helped pupils achieve the lesson goals. Wiliam’s (2018) findings, also yielded in the context of a mathematics lesson, support this suggestion. In addition, it indicates that mini-whiteboards can affect the levels of involvement during whole-class questioning activities through their potential as an AfL tool to reengage pupils whose involvement levels have decreased due to struggles with the questioning’s level of challenge.  This has practical significance as it supports Welsh Government’s (2010) guidance as to why teachers in Wales must develop AfL in the classroom.
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Figure 3. The Leuven Scale for Involvement (2005) scores during the mini-whiteboard questioning activity of the three case pupils from research lesson one across the one-minute intervals.

Research Lesson 2 Planning Revisions
Whilst the use of the mini-whiteboards as a tool for AfL had a positive effect on the involvement levels of Child 2 and Child 3, it prompted a revision to research lesson two. Further analysis of the data reveals only Child 1 of research lesson one exhibited extremely high levels of involvement across both the mini-whiteboards (M = 4.70, SEM = 0.15) and hands-up (M = 4.8, SEM = 0.13) questioning activities, with no significant differences in involvement levels (t = 0.4932, p = 0.6278, two-tailed) (Appendix 4). Child 1 is the only case pupil from research lesson one considered to be of high academic ability, indicating that their consistent involvement levels compared to Child 2 and Child 3 was a result of their ability to successfully engage with all questions. Woolfolk, Hughes and Walkup (2008, p. 473) argue that the questions must be “challenging but reasonable”, and that learners will have less motivation if the questions are too easy or too difficult. Therefore, the overall difficulty level of the questions for research lesson two was adjusted to make the activity challenging but reasonable for all pupils. 
In addition, it was considered by the teacher that conducting both questioning activities in quick succession may have contributed to the deterioration in behaviour amongst the pupils (Appendix 3). An examination of the literature yielded limited evidence supporting this theory (Dillon, 1985; 1988). The validity of Dillon’s research in relation to this lesson study is made questionable by its age and because Dillon’s (1985; 1988) research was not conducted entirely in whole-class settings. Nevertheless, both researchers in this lesson study felt strongly about the impact the consecutive nature of the questioning activities had on the pupils’ learning. Therefore, research lesson two was revised to hold one questioning activity during the introduction, and the second during an extended plenary.

Research Lesson 2 
Research lesson two was also a numeracy lesson. This helped promote consistency between the two research lesson cycles (Cheung and Wong, 2014). This lesson occurred in a Year 2 class, where the lesson objective was to recall subtraction between 0-20. The lesson’s introduction was made up of an activating prior knowledge activity regarding number lines, followed by a related hands-up questioning activity. The core component of the lesson consisted of three cross-curricular activities to be undertaken in a carousel format. An extended plenary concluded the lesson, exploring what learning had taken place through a mini-whiteboards questioning activity. The pupils sat on the carpet as a whole-class throughout the introduction and extended plenary questioning activities.
The mean involvement levels of the children were higher during the mini-whiteboards questioning activity (M = 4.87, SEM = 0.06) compared to their involvement levels during the hands-up questioning activity (M = 2.83, SEM = 0.17) (Appendix 4). The difference was found to be statistically significant (t = 11.0174, Df = 58, p < 0.01, two-tailed). This indicates the use of mini-whiteboards elicited a greater difference in involvement levels amongst the Year 2 pupils compared to the Year 3 pupils. 
As shown in Figure 4, mean involvement levels were consistent amongst the three case pupils during the mini-whiteboards questioning activity. In contrary, mean involvement levels amongst the three case pupils during the hands-up questioning activity were inconsistent. Child 1’s score reflected low involvement levels, Child 2’s score reflected moderate involvement levels and Child 3 demonstrated high involvement levels (Appendix 1). These mean involvement scores were contrary to the case pupils’ academic ability. Child 1 and Child 2 are high ability, whereas Child 3 is considered middle ability. This indicates that the positive effect on involvement that mini-whiteboards had in this Year 2 class is not dependent on the pupils’ academic ability. This theory is supported by the work of Gimbutas (2019), whose findings show increases in involvement in pupils across a range of academic abilities. Nevertheless, Gimbutas’ (2019) results were yielded from observations across English lessons and may not necessarily correlate to mathematics lessons. 
However, despite being raised as an issue to address following research lesson one, the observer’s post-lesson reflection (Appendix 2) notes how the teacher was unable to effectively differentiate the whole-class questioning activities due to the wide range of abilities across the class. This is a noticeable limitation of whole-class questioning activities and provides insight as to why Donaldson (2015) encourages a blend of teaching approaches within classrooms. Therefore, it is possible Child 1 and Child 2 deemed the questions to be too simple and not challenging enough, contributing to their decrease in involvement. This is supported by Laevers (2013), who argues that involvement occurs when the activity matches the capability of the person.
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Figure 4. The mean Leuven Scale for Involvement (2005) scores of the three case pupils from research lesson two across the mini-whiteboard and hands-up questioning activities.

The decrease in Child 1’s involvement in the hands-up questioning activity compared to the mini-whiteboards questioning activity was significant (t = 10.4736, p < 0.01) (Appendix 4). The observer noted how during the hands-up questioning activity, Child 1 chose to sit at the back of the carpet area, as far out of the teacher’s eye line as possible (Appendix 1). Hayes (2009) discusses how sitting out of the teacher’s regular eye line will reduce a child’s involvement in the lesson. This may indicate why Child 1’s involvement levels during the hands-up questioning activity were significantly lower compared to the mini-whiteboard activity where the observer no longer noted (Appendix 1) any concerns about Child 1’s seating position. This could be improved in future lessons through the teacher asking Child 1 and others who deliberately look to sit out of the teacher's eye line to sit in specific places. Additionally, this strategy will avoid reprimanding pupils who are already exhibiting positive involvement levels.

Comparative Lesson Analysis 
Analysing the quantitative data from both classes together reveals the case pupils showed higher levels of mean involvement during the mini-whiteboards questioning activity (M = 3.90, SEM = 0.18) compared to during the hands-up questioning activity (M = 3.35, SEM = 0.16) (Appendix 4). The difference was found to be statistically significant (t = 2.2633, p = 0.0254, two-tailed). However, the mean difference of involvement between the two questioning activities reveals a divergence in involvement levels when transitioning to the use of mini-whiteboards as the response system. Involvement levels decreased (-0.93) in research lesson one, whereas involvement levels increased (+2.203) in research lesson two. 
Upon investigating possible reasons as to why this divergence occurred, a comparison of the lesson plans reveals the pupils’ experiences varied between both lessons. Pupils in research lesson one were sedentary for prolonged periods of the lesson. In comparison, pupils in research lesson two were moving between carousel activities throughout the lesson. Studies have shown how physical activity within the classroom can improve children’s focus and concentration (Harris et al., 2018; Mahar et al., 2006). Laevers (2013) includes concentration as an important signal when evaluating levels of involvement. Thus, the sedentary nature of research lesson one may explain the contrasting results between the two research lessons. In addition, the carousel structure of lessons in Foundation Phase at School X meant there were already established routines for when transitioning between activities. Referring back to the work of Franklin and Harrington (2019), the existing routines in the Year 2 class may indicate as to why there were fewer instances of unwanted behaviour in research lesson two when transitioning to the mini-whiteboard activity, contributing to higher levels of involvement.
Furthermore, research has suggested that young children are only able to concentrate for short periods of time (Mahone and Schneider, 2012; Thomas and Jones, 2020). The carousel structure of research lesson two only required the pupils to concentrate for short periods of time (up to 10 minutes) before allowing a short break as they moved between activities. On the contrary, pupils in research lesson one were required to remain seated and concentrate for the entirety of the lesson (up to 55 minutes). Only case pupils (Child 2 and Child 3) from research lesson one demonstrated decreased involvement levels during the mini-whiteboards questioning activity. Therefore, this indicates that the structure of a lesson is an important factor to consider when determining the effects the use of mini-whiteboards can have during whole-class questioning activities. Nutbrown (2011) does argue that young children are capable of sustained periods of concentration when the activity interests them. However, the case pupil interview transcriptions (Appendix 2) negate Nutbrown’s (2011) argument in the context of these results, as Child 2 and Child 3 of research lesson one claim to have enjoyed the mini-whiteboards questioning activity.





Conclusion
The purpose of this research was to investigate how the use of mini-whiteboards during whole-class questioning activities affects learner involvement. The analysis of the results revealed the use of mini-whiteboards can significantly increase involvement levels (t = 2.2633, Df = 58, p = 0.0254, two-tailed) (Appendix 4), and that the case pupils found this method of response more enjoyable. This possibly contributed to fewer instances of unwanted behaviour and a greater desire to participate in questioning activities. Greater levels of involvement act as a tool for enhancing learning (Woods, 2016). Therefore, this indicates that this lesson study research had a positive effect on the pupils’ learning.
In addition to enhancing learning amongst the pupils, the collaboration between teachers that Dudley’s (2013) model of lesson study promotes helped enhance both teachers’ professional teaching strategies, lesson plan writing and classroom management. This supports Donaldson’s (2015) point that the likelihood of improving the quality of teaching is increased through collaboration within schools, joint planning and sharing good practice. In addition, it expands on Hattie’s (2009) research, evidencing how cooperative learning is not only effective for children but for teachers as well.
The express purpose of conducting lesson study research is to enhance student learning (Dudley, 2015). Whilst the lesson study research’s findings indicate student learning was enhanced, several limitations have been identified. Firstly, the study was conducted over one day. As a result, both research lessons could not be conducted at the same time of day to promote consistency. In addition, it limited the number of questioning activities that could be observed. Therefore, potential outside factors influencing the pupils’ involvement levels (playground altercations, sickness or lesson interruptions) may have affected the validity of the data. This could be addressed in future lesson study research by enabling the collection of qualitative data throughout the entirety of the lesson, which could provide context to any abnormalities in the area of focus being observed.
A second limitation is identified when considering how a teacher’s autonomy plays an important role in their professional development when using Dudley’s (2013) model of lesson study (Kennedy, 2016; Noonan, 2018). In addition to the date and time of day, constraints were placed upon the research lessons subject and topic. Most notably, School X operates a carousel structure in Foundation Phase lessons. In contrast, lessons in Key Stage 2 are primarily whole-class focussed. Therefore, considerable inconsistencies between each research lesson’s structure existed. This limitation could be attributed to the researchers, as earlier communication with our school mentor may have resulted in greater collaboration between all parties (researchers, class teachers, school mentor and pupils), allowing more freedom in the aforementioned areas. Therefore, in my next professional teaching experience when planning lesson study research, I will endeavour to communicate the ideal year group, timings and lesson topics for the research to the school and class mentor at the earliest opportunity. 



Recommendations
Notwithstanding the limitations of this lesson study research, the findings have partially addressed a gap in the literature, expanding on existing literature exploring the use of mini-whiteboards, yet contextualising it to Year 2 and Year 3 classrooms. Whilst the small sample of case pupils suggests the results of this lesson study research may not be generalised to all Year 2 and Year 3 classrooms, the findings will help me move forward with my teaching professional development. Most notably, the findings highlighted how the lack of differentiation in my whole-class questioning activities may have been significantly impacting pupil involvement levels. Therefore, I will address this area of my pedagogy going forward and would recommend other practitioners consider this limitation of whole-class questioning activities as well.
Nevertheless, the contrasting results between Year 2 and Year 3 case pupils have implications for future research. I would recommend future research needs to examine how the use of mini-whiteboards during whole-class questioning activities affects learner involvement in specific year groups. In addition, future research needs to examine the effects of using mini-whiteboards during carousel activities. This work would further our understanding of the potential of using mini-whiteboards in the Foundation Phase at School X and other schools employing a carousel structure to lessons. Additionally, refinement of case pupil selection, such as selecting pupils with similar baseline levels of involvement would address limitations of the present study and improve understanding of pupil involvement, helping refine teachers’ questioning strategies to promote more effective learning. Ultimately, becoming aware of children’s level of involvement and assigning them a score is only part of the process. It is what teachers do with that information that is decisive (Woods, 2016).




References List
Andersson, C. and Palm, T. (2017) ‘The impact of formative assessment on student achievement: A study of the effects of changes to classroom practice after a comprehensive professional development programme’, Learning and Instruction, 49(2017), pp. 92-102. DOI: 10.1016/j.learninstruc.2016.12.006
Baldry, F. and Foster, C. ‘Lesson Study Partnerships in Initial Teacher Education’, in Wood et al. (ed) Lesson Study in Initial Teacher Education: Principles and Practices. Bingley: Emerald Group Publishing. 
Bell, J., and Waters, S. (2018) Doing your research project: a guide for first-time researchers. London: Open University Press.
British Educational Research Association (BERA). (2018) Ethical Guidelines for Ethical Research. Fourth Edition. Available at: https://www.bera.ac.uk/publication/ethical-guidelines-for-educational-research-2018 (Accessed: 20th February 2020). 
Böheim, R. et al. (2020) ‘Exploring student hand-raising across two school subjects using mixed methods: An investigation of an everyday classroom behavior from a motivational perspective’, Learning and Instruction, 62 (2020), pp. 1-16. DOI: 10.1016/j.learninstruc.2019.101250
Bond, N. (2008) ‘Questioning Strategies That Minimize Behavior Problems’, Education Digest, 73(6), pp. 41-46.
Brookfield, S. D. (2005) Becoming a Critically Reflective Teacher. San Francisco: Jossey Bass. 
Callinan, C., Johnston, J., and Fotou, N. (2017) ‘Capturing children’s ideas in science through the use of mini-whiteboards: A case study of children with SEND’, ESERA 2017 Conference. Dublin City University, Dublin, 21-25th August. Available at: https://pdfs.semanticscholar.org/a3d8/947a555037fb13ebc25ea60197f9ee5aa0b9.pdf (Accessed: 12th February 2020). 
Cheung, W. M., and Wong, W. Y. (2014) ‘Does Lesson Study Work?: A systematic review on the effects of Lesson Study and Learning Study on teachers and students’, International Journal for Lesson and Learning Studies, 3(2), pp. 137-149. DOI: 10.1108/IJLLS-05-2013-0024
Coenders, F., and Verhoef, N. (2018) ‘Lesson Study: professional development (PD) for beginning and experienced teachers’, Professional Development in Education, 2(2019), pp. 217-230. DOI: 10.1080/19415257.2018.1430050
Cohen, L., Manion, L., and Morrison, K. (2018) Research Methods in Education. London: Routledge.
Cohen, M. et al. (2019) ‘Think, pair, freeze: The association between social anxiety and student discomfort in the active learning environment’, Scholarship of Teaching and Learning in Psychology, 5(4), p. 265-277. DOI: 10.1037/stl0000147
Dillon, J. T. (1985) ‘Using questions to foil discussion’, Teaching and Teacher Education, 1(2), pp. 109-121. DOI: 10.1016/0742-051X(85)90010-1
Dillon, J. T. (1988) ‘The remedial status of student questioning’, Journal of Curriculum Studies, 20(3), pp. 197-210. DOI: 10.1080/0022027880200301
Donaldson, G. (2015) Successful Futures: Independent review of curriculum and assessment in Wales. Available at: https://gov.wales/docs/dcells/publications/150225successful-futures-en.pdf (Accessed: 12th February 2020).
Dudley, P. (2013) ‘Teacher learning in Lesson Study: What interaction-level discourse analysis revealed about how teachers utilised imagination, tacit knowledge of teaching and fresh evidence of pupils learning, to develop practice knowledge and so enhance their pupils' learning’, Teaching and Teacher Education, 34(2013), pp. 107-121. DOI: 10.1016/j.tate.2013.04.006
Dudley, P. (2014) Lesson Study: a handbook. Available at: http://lessonstudy.co.uk/wp-content/uploads/2012/03/new-handbook-revisedMay14.pdf. (Accessed: 15th February 2020). 
Dudley, P. (2015) Lesson Study: Professional learning for our time. London: Routledge. 
Ellis, S., and Tod, J. (2018) Behaviour for Learning: Promoting Positive Relationships in the Classroom. Oxon: Routledge.
Essuman, S. O. (2015) ‘Exploring the Reflective Learning Experiences of Primary School Teachers during the use of Open Educational Resources’, Journal of Education and Training, 2(2), pp. 163-179. DOI: 10.5296/jet.v2i2.7793
Etikan, I., and Bala, K. (2017) ‘Sampling and sampling methods’, Biometrics and Biostatistics International Journal, 5(6), pp. 215-217. DOI:10.15406/bbij.2017.05.00149
Franklin, H., and Harrington, I. (2019) ‘A Review into Effective Classroom Management Strategies for Student Engagement: Teacher and Student Roles in Today’s Classrooms’, Journal of Education and Training Studies, 7(12), pp. 12-12. DOI: 10.11114/jets.v7i12.4491
Frey, B. (2018) The SAGE Encyclopedia of educational research, measurement, and evaluation. Thousand Oaks California: SAGE Publications. 
Gardner, R., Heward, W.L., and Grossi, T.A. (1994). ‘Effects of response cards on student participation and academic achievement: A systematic replication with inner-city students during whole-class science instruction’, Journal of Applied Behaviour Analysis, 27(1), pp.63-71.  
Gibbs, G. (1988) Learning by Doing: A Guide to Teaching and Learning Methods. London: Further Education Unit Oxford Polytechnic.
Gimbutas, E.C. (2019). The Effects of Using Mini Whiteboards on the Academic Performance and Engagement of Students in a Tenth Grade Resource English/Language Arts Classroom. Unpublished PhD Thesis. Rowan University.
Harris, H.B. et al. (2018) ‘Impact of Coordinated-Bilateral Physical Activities on Attention and Concentration in School-Aged Children’, BioMed Research International, 2018, pp. 1-7. DOI:10.1155/2018/2539748
Hattie, J. (2009) Visible learning: a synthesis of over 800 meta-analyses relating to achievement. London: Routledge.
Hattie, J. (2012) Visible Learning for Teachers: Maximising the Impact on Learning. Abingdon: Routledge.
Hayes, D. (2009) Learning and Teaching in Primary Schools. Exeter: Learning Matters Ltd.
Joseph, S. (2018). ‘Questions Teachers Ask: An Important Study of Teachers’ Approach to Questioning in the Primary and Secondary Classroom’, Journal of Education & Social Policy, 5(1), pp. 77-87.
Kennedy, M. M. (2016) ‘How does professional development improve teaching?’, Review of Educational Research, 86, pp. 945-980. DOI: 10.3102/0034654315626800
Kumar, R. (2014) Research Methodology. London: Sage. 
Laevers, F. (2005) Sics(Ziko) Well-Being and Involvement in Care. A Process-orientated Self Evaluation Instrument for Care Settings. Available at: https://www.kindengezin.be/img/sics-ziko-manual.pdf (Accessed: 12th February 2020). 
Laevers, F. (2013) Making care and education more effective through wellbeing and involvement. An introduction to Experiential Education. Available at: http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.616.6958&rep=rep1&type=pdf (Accessed: 18th February 2020). 
Langston, A. et al. (2004) ‘Early Childhood’, in Fraser, S. et al. (ed). Doing Research With Children and Young People. London: SAGE.
Mahar, M. T. et al. (2006) ‘Effects of a Classroom-Based Program on Physical Activity and On-Task Behaviour’, Medicine and Science in Sports and Exercise, 38(12), pp. 2086-2094. DOI: 10.1249/01.mss.0000235359.16685.a3
Mahone, E.M., and Schneider, H.E. (2012) ‘Assessment of Attention in Preschoolers’, Neuropsychol Rev, 22, pp. 361-383. DOI: 10.1007/s11065-012-9217-y
Musti-Rao, S., Kroeger, S.D., and Schumacher-Dyke, K. (2008) ‘Using Guided Notes and Response Cards at the Postsecondary Level’, Teacher Education and Special Education, 31(3), pp. 149-163. DOI: 10.1177/0888406408330630
My Local School. (2019) St Joseph's Cathedral Primary School. Available at: http://mylocalschool.gov.wales/School/6703309?lang=en (Accessed 22nd February 2020).
Nappi, J.S. (2017) ‘The Important of Questioning in Developing Critical Thinking Skills’, The Delta Kappa Gamma Bulletin: International Journal for Professional Educators, 84(1), pp. 30-41.
Noonan, J. (2018) ‘An Affinity for Learning: Teacher Identity and Powerful Professional Development’, Journal of Teacher Education, 70(5), pp. 526-537. DOI: 10.1177/0022487118788838
Nunez-Eddy, E., Wang, X., and Ying-Chih, C. (2018) ‘Engaging in Argumentation’,  Science and Children, 56(2), pp. 51-59. 
Nutbrown, C. (2011) Threads of Thinking Schemas and Young Children’s Learning. 4th ed. London: Sage.
O’Reilly, M., and Dogra, N. (2017) Interviewing Children and Young People for Research. London: SAGE Publications. 
Oswald, D., Sherratt, F., and Smith, S. (2014) ‘Handling the Hawthorne effect: The challenges surrounding a participant observer’, Review of Social Studies, 1(1), pp. 53-73. 
Paramore, J. (2017) ‘Questioning to Stimulate Dialogue’, in Paige, R., Lambert, S., and Geeson, R. (eds) Building Skills for Effective Primary Teaching. London: Learning Matters.
Pells, R. (2016) ‘School bans pupils from raising hands in class’, The Independent, 1st December 2016. Available at: https://www.independent.co.uk/news/education/education-news/school-bans-pupils-raising-hands-up-class-samworth-church-academy-mansfield-nottingham-a7449361.html (Accessed: 17th February 2020). 
Randolph, J.J. (2007) ‘Meta-Analysis of the Research on Response Cards: Effects on Test Achievement, Quiz Achievement, Participation and Off-Task Behaviour’, Journal of Positive Behaviour Interventions, 9(2), pp. 113-128. DOI: 10.1177/10983007070090020201
Sieberer-Nagler, K. (2016) 'Effective Classroom-Management & Positive Teaching', English Language Teaching, 9(1), pp. 163-172. DOI: 10.5539/elt.v9n1p163
Slater, J. (2018) ‘Teaching Price Elasticity of Demand’, Teaching Business and Economics, 22(1), pp. 12-13. 
Sullivan, A. M. et al. (2014) ‘Punish Them or Engage Them? Teachers’ Views of Unproductive Student Behaviours in the Classroom’, Australian Journal of Teacher Education, 39(6), pp. 42-56. DOI: 10.14221/ajte.2014v39n6.6 T
Thomas, A., and Jones, C. (2020) ‘Exploring young children’s levels of involvement with numeracy and literacy – do schemas make a difference?’, Education 3-13, 2020, pp. 1-10. DOI: 10.1080/03004279.2020.1716034
Tofade, T., Elsner, J., and Haines, S.T. (2013) ‘Best Practice Strategies for Effective Use of Questions as a Teaching Tool’, American Journal of Pharmaceutical Education, 77(7), pp. 1-9. DOI: 10.5688/ajpe777155
Tokan, M.K., and Imakulata, M.M. (2019) ‘The effect of motivation and learning behaviour on student achievement’, South African Journal of Education, 39(1), pp. 1-8. DOI: 10.15700/saje.v39n1a1510
Vermunt, J.D. et al. (2019) ‘The impact of Lesson Study professional development on the quality of teacher learning’, Teaching and Teacher Education, 81(1), pp. 61-73. DOI:10.1016/j.tate.2019.02.009
Welsh Government. (2010) Why develop thinking and assessment for learning in the classroom? Available at: https://hwb.gov.wales/storage/2d2b99cd-5431-421e-ac8b-8608fe0edf05/why-develop-thinking-and-assessment-for-learning-in-the-classroom.pdf (Accessed: 19th February 2020). 
Welsh Government. (2017) Connecting research and teacher education. Quality enhancement for ITE Partnerships. Available at: https://gov.wales/sites/default/files/publications/2018-09/connecting-research-and-teacher-education-quality-enhancement-for-ite-partnerships.pdf (Accessed: 9th February 2020). 
Wiliam, D. (2018) Embedded Formative Assessment. 2nd edn. Bloomington, Indiana: Solution Tree Press. 
Wiliam, D. (2014). ‘The Right Questions, The Right Way’, Using Assessments Thoughtfully, 71(6), pp. 16-19.
Woods, A. (2016) Examining Levels of Involvement in the Early Years: Engaging with children’s possibilities. London: Routledge.
Woolfolk, A., Hughes, M., and Walkup, V. (2008) Psychology in Education. Essex: Pearson Education Limited.
2

image1.jpg
Initial meeting of
LS group to
determine what it
is that you want to

improve and 1.D.
case pupils.
i

methods that might ——p
work

N.B. You can have
‘more than 3 cycles

First Lesson Study Cycle

Joint Teach / Post R}_i
planning of | observe |[INterview ||discussion|
fist ||, first ||, PuPls || and inital
research |["research plans for
lesson lesson RL2
AL
Second Lesson Siuay Cycle
o b Teach ! [ joint
discussion | inerview || °Pserve | pianning of
A terl Puplls o RL2 | second
Ly research
L lesson
Write up/present
“Thid Lesson Study Cycle ‘what you have
PostRL3|( _discovered
ul;::'lr’; of nuafva'm 4 Interview | ldiscussion| | Conduct a public
3rd pupils  fand  agrg research
researcn {1+ Rt - overall lesson.
lesson findings





image2.png
Leuven Scalefor Involvement (2005)

MeanScore

H
a

2

1

chid1 chid2 chid3
Case Pupil

mMini whieboards @ Handsup




image3.png
Leuven Scale for Involvement (2005)

Score

2 s a4 s

5

7 s

One-minute Intervals

—chidl ——cnid2

= cnid3,

10




image4.png
Leuven Scale for Involvement (2005)
Mean Score

H
a

1

chid1 chid2 chid3,
Case Pupil

B Mini whteboards m Handsup.




