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Research Aim
The purpose of this exploratory research case study is to investigate how KS2 students perceive ability setting in maths classes at a primary school in South Wales, as well as how they interpret their placement in terms of self-concept, motivation, and confidence, and how this affects their academic outcomes by using questionnaires. 

Early studies, such as Hartill (1936), found that grouping students by perceived ability had no significant impact on student achievement. However, these studies mainly focused on 'streaming,' where students of similar abilities are grouped together for all subjects, rather than 'setting,' which involves grouping students by ability within individual subjects, as noted by Whitburn (2001). I am particularly interested in the lack of research on the effects of setting throughout the primary school year and its influence on student perception. This aligns with my professional learning portfolio, especially in relation to Differentiation and Learning outcomes and well-being pedagogical principles, which I aim to implement in my future teaching practices.

Following GDPR and BERA guidelines, the school involved in this study is referred to as 'School X' (GOV.UK, 2018 & British Educational Research Association, 2019). Located in Port Talbot, South Wales, School X is a two-form entry primary school. They organise math students into three sets per year group, spanning from Year 3 to Year 6. As per the latest Estyn Inspection report, School X had 470 pupils enrolled in 2017. This case study focuses on a Year 3 math class comprising 24 pupils with diverse ability levels.

My research question examines whether primary school math ability settings truly benefit students' academic ability, confidence, and motivation, or if they primarily serve teachers in managing classrooms and planning content. To delve deeper, I'll administered a qualitative questionnaire to Year 3 students across different math classes to gather their perceptions on being placed in ability settings. This will provide insight into how students interpret their placement and its impact on their confidence and ability.

Research Question: How do ability setting perceptions influence KS2 pupils’ learning experience in maths?














Literature Review

The introduction of ability settings in the UK
According to Hallam et al. (2003), who conducted an explanatory study with the use of a survey on ability grouping techniques in primary schools demonstrated that the UK education system has altered dramatically over time. The Curriculum for Wales has been introduced, providing schools and students with a curriculum aimed to help all students broaden their knowledge, abilities, and experiences (Welsh Government, 2022). It recognises that learning is not always age-related, hence Progression Steps were developed for students to work towards. Despite recent improvements, ability grouping has a long history in the UK, with ability setting being the most common sort of grouping inside schools (Boliver and Capsada-Munsech, 2021).
The Butler Education Act of 1944 mandated ability grouping in primary schools to promote effective secondary school selection. As a result, The Guardian (2004) argued that this measure had a long-term influence on the school system, citing historical evidence that access to education was limited throughout 1938, this included just one-fifth of children after the age of fourteen, receiving a formal education. In this context, the 1944 Education Act was a turning point in social and welfare policy, serving as a foundation for students' personal and academic development (The Guardian, 2004).  Hallam (2012) noted a significant shift in educational principles over the next ten years towards a child-centred approach, prioritizing overall child development and equality of opportunity over academic performance and excellence. The implementation of the National Curriculum in the 1990s, following the Education Reform Act (1988), aimed to raise standards, leading to government endorsement of setting as a means to enhance academic achievement. This push for ability grouping, specifically in the form of setting, was reinforced by the White Paper Excellence in Schools, which advocated its adoption in secondary schools and even suggested its encouragement in primary schools (Hallam, 2012). Hallam's (2012) paper offers a historical overview of structured ability categorization, aligning with my research question. However, limitations arise from the data quality and availability from the Millennium Cohort Study, including inconsistencies in self-reported data. Nevertheless, Hallam's expertise in disaffection from school, behaviour improvement, school-home links, parenting programs, ability grouping, and formative feedback provides valuable insights into the interaction between societal and educationalist perspectives on ability development.

The effects of ability setting for pupils
In their exploratory study, Boliver and Capsada-Munsech (2021) examined the impact of ability grouping in UK primary schools on students' enjoyment of Maths, English, and overall school experience from age 7 to 11. Their findings highlight that students in lower ability groups were less likely to develop or sustain a positive attitude towards maths compared to their peers in higher ability groups during this period. They conclude that since enjoyment of lessons influences academic engagement and achievement, their results contribute to the growing evidence suggesting that ability grouping in UK primary schools adversely affects lower-ability students (Boliver & Capsada-Munsech, 2021). Boliver and Capsada-Munsech (2021) studies support my enquiry question as is shows the effects ability settings have on pupils’ educational outcomes. However, their study is limited by sampling bias as they only collected data from one primary school. Despite this limitation, Boliver and Capsada-Munsech's expertise as psychology professors offers detailed insights into students' attitudes towards ability setting.

In a similar vein, Kulik & Kulik (1982) discovered in their research synthesis on ability grouping that there were relatively small benefits for students in ability-grouped classes; the authors proposed that high ability students benefited from being taught in sets, whereas students of average or low ability tended to achieve the same or less when taught in sets as their peers in mixed ability classes. This finding was supported by a subsequent study by Askew and William (1995), which evaluated the progress of children with varied skill levels, as well as an overview of the literature on streaming, setting, and ability grouping. Both studies contribute to my research question by examining students' self-concept and motivation. However, Kulik and Kulik's (1982) study is hindered by its heterogeneous nature, with varied techniques and outcome measures, challenging the drawing of meaningful conclusions or generalizations. Nevertheless, their expertise in psychology enriches the understanding of child development aspects.

Why teachers group their pupils.
Whitburn's (2001) research article on efficient classroom structure in primary schools discovered that one of the most common barriers in teaching mathematics is the vast range of pupils' abilities. She claims that for decades, primary school teachers have dealt with this barrier by grouping or distinguishing pupils based on their attainment. Whitburn (2001) feels that government measures have shifted the emphasis towards a whole-class approach to teaching mathematics.  As a result, an increasing number of schools in the UK have adopted a policy of ‘setting’ by attainment within classes, dividing students into parallel groups. This practice aims to narrow the rang of attainment in each teaching group, making whole-class teaching feasible (Whitburn, 2001). However, when Whitburn’s (2001) conducted a survey on teachers’ reasons for implementing ability grouping in mathematics, the results revealed that teachers believe that setting enhances teaching effectiveness and that they feel that in set classes, they can provide more targeted support and attainment to both lower and higher ability students. Moreover, within Whitburn (2001) study, the teachers expressed concerns about the vast spectrum of attainment levels, thus making it challenging to address all students needs effectively.  Whitburn's (2001) study offers valuable insights into managing pupil attainment, aligning with my research question. In addition to Whitburn’s 20 years of mathematical teaching, it provided specific guidance for practitioners and policymakers to follow when schools allocate ability grouping.  

In summary, based on the literature discussing in this section, proponents of ability grouping argue that it allows teachers to provide tailored support and attention to students in both higher and lower ability classes, ensuring that all learners progress at an appropriate pace and maintaining their interest and motivation. This flexibility also allows adjustments in learning rates to meet the needs of individual students and the group as a whole, facilitating smoother transitions for students moving between ability levels. However, for the likes of Boliver and Capsada-Munsech and Kulik & Kulik (1982) who support mixed ability education, argue that lower ability settings may limit opportunities for learning from higher ability peers, potentially affecting students' self-concept and motivation. They suggest that struggling students may become increasingly demotivated and less inclined to enjoy math as a result. It's important to note that factors like teaching quality, pedagogical skills, instructional materials, and classroom management also influence student progress.


Explanation of Case Study
According to Heale and Twycross (2018), in their evidence-based report, a case study is an intensive investigation of an individual, group, or community, commonly employed in social and life sciences. The aim of a case study is to address specific issues by providing detailed descriptions and interpretations in a concise timeframe (Demarrais and Lapan, 2003). According to Hassan (2022), case studies often involve multiple data sources, such as interviews, observations, and documents, analysed through various methodologies like content analysis and grounded theory. Their findings contribute to hypothesis formation, policy and practice development, and inspire further research questions (Hassan, 2022).
Sprinz and Wolinsky-Nahmias (2004) highlight the strengths of case study methods, including the ability to identify new variables, develop historical explanations, and achieve high construct validity. However, despite these advantages, case studies are not without limitations. One significant concern is researcher bias, which tends to confirm preconceived notions, potentially impacting the validity of findings (Galdas, 2017). Thus, recognizing and addressing research bias is crucial for interpreting study results effectively (Galdas, 2017). In my own case study research, I acknowledged my personal bias toward ability setting in mathematics, stemming from my experience teaching a lower ability math group therefore, my concluding results and being able to answer this studies research question is therefore seen as meeting validity. As a result, the participants in this case study's research included students aged 7 to 8 years old from top, middle and bottom ability groupings in maths courses during Year 3 at School X. 
In addition, to guarantee a representative and creditable sample, I permitted 3-4 students from each ability group in Year 3 to participate in the survey. As a result, I was able to obtain an appropriate representation of a specific group inside School X without relying on input from other year groups and assembling a representative from the larger year group ability set of students. 

Research Methods
This section discusses the methodology used in this exploratory research project, as well as any potential limitations. First, I will outline how the qualitative study was conducted using sampling and the types of people participating. The discussion that follows will focus on the nature of qualitative research designs, specifically an assessment of the utility of questionnaires when used with students. This section will also address significant concerns in technique, such as data analysis methodologies and ethical implications.

Sampling 
Non-probability sampling was used in this study since the participants were chosen based on their ability to meet certain standards. The sampling approach involves selecting groups of people from a certain demographic (Uprichard, 2013). In this case, I was able to find the participants for my study by obtaining agreement from the parents of the Year 3 students. However, due to a lack of agreed-upon consent forms from parents, this sample technique resulted in just 13 of the 24 pupils participating. Although there were a small number of participants, extensive questionnaire responses in Year 3 enabled for rich data to be collected, therefore despite the constraints, this was not viewed as a major drawback of this study. 

Participants 
Due to the primary objective of my exploratory research, the value of ability setting in KS2 Mathematics lessons, it was deemed more appropriate to only distribute questionnaires to Year 3 students at School X. To ensure that the research topic obtained data from the relevant people, all participants in this main study had to be Year 3 students in either the top, middle, or bottom set for Maths. 

Research Design and Method
The main body of this study is based on qualitative data, which aims to illuminate real-world issues (Lester, Cho and Lochmiller, 2020). Unlike quantitative research, which gathers numerical data and intervenes, qualitative research delves into individuals' experiences, perceptions, and behaviours. A key advantage of this approach is its ability to elucidate complex human behaviours and processes that are challenging to quantify. Qualitative methods allow participants to articulate their thoughts, feelings, and experiences, providing insight into the reasons behind their actions (Tenny, Brannan, & Brannan, 2022). However, qualitative research may encounter challenges regarding researcher interpretation, potentially limiting the generalizability of conclusions (Mwita, 2022). Nonetheless, for my research, I chose to use open-ended questionnaires with my participants since they stimulate autonomous thinking and allow students to affirm their self-confidence and take control of their opinions (Ritchie, 2019). Open-ended and flexible questions are more likely to generate intelligent comments from students than closed ones, providing me with better insight into the students' impressions of their mathematical aptitude classes. As a qualitative instrument questionnaire offer distinct advantages, notably their capacity to gather sensitive data. In particular to this research case study, focusing on students' academic abilities, acknowledging the sensitivity of the topic and potential harm to participants is crucial (see appendix 1). Thus, questionnaires provide anonymity, ensuring safety in data collection. They also facilitate easy tabulation and interpretation of responses, making them efficient for data analysis (Patten, 1998). This method of data collection has the benefit of also enabling spontaneous responses, reducing the risk of bias inherent in suggesting responses, as seen with close-ended questions (Reja et al., 2003) thus addressing Galdas (2017) concerns on validity. 
However, the primary advantage of using qualitative surveys lies in their enhanced validity. Validity in research methodology refers to the accuracy, reliability, and relevance of the data collected, as well as how well the study measures or reflects its intended focus (Hassan, 2023). Qualitative questionnaires offer high validity as they enable researchers to ensure that questionnaire items effectively gather the desired information and are suitable for the target audience (Ranganathan, Caduff, & Christopher, 2024).

Similarly to this, reliability refers to ensuring that qualitative research methodologies are replicable and consistent (Thyer, 2009). Particularly, probing can be an invaluable tool for ensuring the validity of the data because capering data insight (Marken and Kluch, 2017). When it comes to establishing information dependability, the data from this study is regarded reliable because, after testing all individuals with the same interview questions, comparable patterns are shown (Troy, 2020). 

To ensure authenticity, a QR code was issued for the student to scan on a school iPad to access the questionnaire questions. After locating all participant consent forms, the research date was scheduled for the week of April 15, 2023. Using an online questionnaire instead of a paper one minimized error and ensured more accurate findings (Rated, 2023). The ten open-ended questions intended for the students (refer to the appendix 4) began with introductory inquiries, such as identifying their class teacher, which aimed at recording their math ability class without revealing their identity and to compare the pattern of their data responses to those in a different ability class. Another introductory question gauged students' enjoyment of math sessions, providing the me with an initial insight into their interest before exploring content appropriateness. The final question assessed students' perceptions of their math class level relative to their peers. Notably, many students may be unaware of their assigned ability level, making this question crucial for understanding their perceived role in math sessions.

Data Presentation and Analysis Method(s)
Analytical Approach 
I utilised Thematic Analysis to analyse qualitative data because it methodically examines data to discover reoccurring themes, subjects, concepts, and meaning patterns (Caulfield, 2019). As a result of focusing on meaning throughout a data collection, I was able to detect and comprehend common or communal meanings and experiences using theme analysis (Braun & Clarke, 2012).


Ethical considerations 
This section will discuss the ethical considerations that were considered when conducting the research and stated on the ethical form that was approved on the 8th of April 2024.
Firstly, Harm is defined as any injury to a study participant's rights, safety, or welfare, which can be caused by physical, psychological, social, financial, or economic elements. As a result, it is the researcher's responsibility to avoid or reduce harm to participants and other external stakeholders. As indicated on my ethics form (see appendix 1), I was aware that doing research on a student's skill set could result in damage. This included the students feeling embarrassed or disturbed if they discovered from the case study inquiry that they were in the bottom set for their maths class. 

Second, for the parents and pupils to make an informed decision to participate, participants were given the required information about the study on the Participant information document linked to the consent form (see appendix 2 and 3). This information sheet was also altered and placed at the start of the survey for students to review before starting the questionnaire. This measure was crucial for safeguarding participants' rights and welfare, enabling them to understand the research's nature, potential benefits, and risks, and make autonomous and informed decisions about participation (Arellano, Alcubilla, & Leguízamo, 2023). As a result, all participants provided written informed consent after receiving a detailed overview of the research methods and ample opportunity to express any concerns. Additionally, to uphold children's rights, pupil assent was obtained. For this, I explained the research's purpose using child-friendly language, fostering a comfortable environment for students to comprehend the study's objectives and expected outcomes. To obtain assent, students were given coloured cups (green for consent, red for refusal) and asked to indicate their decision by selecting the appropriate colour, ensuring their active involvement in the consent process. 

Thirdly, in this study, ensuring participant anonymity was a priority to maintain data credibility (Kang and Hwang, 2023). Personal details such as names, ethnicity, location, and ages were omitted from the questionnaire to protect identities, and participants' responses were kept confidential. Each participant was invited to complete the questionnaire in turn, with me assisting them in reading and understanding the questions; this session was conducted privately and without interruption from others. As a result, the only person who can identify the participants' responses is myself. Additionally, data, including questionnaire responses and analysis, were securely stored on the UWTSD encrypted OneDrive with password protection, in compliance with GDPR regulations (see appendix 1) and data will be erased upon completion of the assignment grade receipt. 





Analysis, Findings and Discussion
To objectively evaluate Year 3 pupil perceptions of their maths ability classes in terms of self-concept, motivation and confidence the qualitative instrumentations was discussed separately and collectively in this section.
In terms of existing literature, numerous themes were identified in questionnaire responses that were subjected to thematic analysis. To discover themes, I compiled information from the questionnaire into a codebook. In this study, I identified common features and outcomes linked to literary perspectives on ability settings in primary schools and students' confidence in arithmetic lessons. I analysed participants' responses, extracting meaning units and coding them according to the codebook. Codes were adjusted as necessary to better fit the data. The data were then reorganized by codes, findings were analysed, and adjustments were made until the analysis accurately reflected the data (Naeem et al., 2023). 

The data highlighted key themes including pupils' self-concept, enjoyment of math lessons, work suitability, motivation, and subconscious awareness of ability settings. This section will discuss the findings related to the research question: 'How do perceptions of ability setting influence KS2 children's learning experience in math?' These findings, presented in five aspects, contribute to our understanding of the study's objective.

Theme 1: Self concept
The term self-concept refers to the perceptions of ourselves (Hattie, 2014) therefore, Questions 1 and 3 of the questionnaires supplied to the pupils for this research asked who their maths teacher was and do you feel confident in class. The data from the participant responses stated that there were 7 from top set, 3 from middle set, 3 and from bottom set who participated in the survey.  The data from Question 1 suggests that lower ability pupils have less parental involvement, possibly influenced by parental attitudes and expectations about education (Schmid and Garrels, 2021) due to there being fewer consent given from their parents or guardians of pupils in lower ability settings for maths. The increasing complexity of the school curriculum may further hinder parental engagement in children's education (Hill and Taylor, 2004). However, Schmid and Garrels (2021) argue that parental involvement positively correlates with students' educational success. Attention should be directed towards middle and upper-level students from affluent backgrounds who may have access to external tutoring and educational resources, potentially widening the attainment gap (Education Endowment Foundation, 2021).
Likewise, for Question 3 of the questionnaire, it asked the pupils if they felt comfortable within their maths lessons. The summary of findings from the pupils demonstrates that nine agree to the question by stating that they find it easy, and because they believe they have a good support system within the classroom from their teacher and peers, thus allowing them to be confident in class. While four of the pupils stated that they didn’t feel confident as they either felt that they were not good at maths or just simply didn’t enjoy the subject. The data indicate varying levels of self-concept among students in different ability setting classes. Despite experiencing distinct settings, they share similar limitations in their learning experiences. This raises questions about the appropriateness of ability setting within KS2 (Lopez, 2016).

Theme 2: Pupils enjoyment of maths lessons
Another question asked within my questionnaire to the pupils was if they enjoyed attending their maths sessions. The summary of findings from the data suggests that while ten out of thirteen pupils enjoy their maths lessons in terms of the structure and how easy the transition is to carrying out work in their maths books, the remaining three participants stated that they do not enjoy maths because they find it too difficult, there is too much work, or it is not a subject that interests them.
This suggests that many students struggle with ability setting as it fails to meet the needs of all students within the class, contrary to its original intent as such Hallam and Parsons (2013) argue that ability grouping primarily benefits middle and high ability students. Similarly, enjoyment in learning mathematics is often perceived as crucial for effective learning (Barnes, 2020). However, this case study reveals a significant proportion of students expressing dislike for arithmetic lessons, negatively impacting their self-concept and learning journey. Nabila and Widjajanti (2020) assert that some students have a negative perception of themselves in math due to various factors such as challenging content, poor pedagogy, or experiencing embarrassment when making mistakes, leading to low self-esteem and an inability to enjoy math lessons. 
Similarly, Attard (2009) observes that many students fail to grasp the personal relevance of mathematics. However, the Curriculum for Wales addresses this issue by implementing the Four Purposes that are set as targets for that the pupils should work towards (Dauncey, 2015). Additionally, participants who expressed enjoyment of maths on the questionnaire are more likely to be engaging in school, facilitating continued learning (Marks, 2000), highlighting the importance of mathematical engagement (Finn, 1993). 
Top of Form
Theme 3: The suitability of work
The literature emphasizes the importance of ensuring that tasks are suitable for students. Findings from questions within the questionnaire about work level and teacher support revealed that all thirteen participants consider the math content and tasks in their assigned class appropriate. Some participants expressed a desire to learn and feel confident, highlighting the significance of comprehension for success. This is consistent with the notion that setting allows teachers to adjust lessons to provide both support and challenge (Wilkinson and Penney, 2024), catering to students' educational needs. Furthermore, question seven assessed students' perceptions of the appropriateness of math activities for their level. According to the findings, eight students found the work manageable, while five students found it either too difficult or too easy. This suggests that some of the students may need to change maths sets because they are aiming towards a higher level or require further assistance in understanding. 
Additionally, the ninth question explored whether students felt motivated by their teachers and class work to strive for higher achievement. Among the thirteen participants, most felt encouraged to excel, citing their math teachers' provision of extension tasks with more challenging questions and targets for improvement when mistakes occurred. Only one participant was uncertain about their teachers' encouragement. This underscores School X's focus on assessment for learning strategies, aiming to challenge students in every lesson to enhance self-assurance and promote higher levels of achievement. As such, Media (2012) emphasises teachers' responsibility in setting ambitious targets and adapting teaching methods to engage and challenge students while accommodating diverse abilities and needs within the class.
Theme 4: Pupil motivation
A recurring theme in the literature explored in this case study is pupil motivation. Recognizing its significance, I included a question aimed at understanding this aspect. When asked if they always give their best effort in math lessons, twelve out of the thirteen participants expressed a strong commitment to trying their best, motivated by aspirations to advance to higher sets, to excel academically, and to improve their math skills. Interestingly, one participant found math too challenging, leading to difficulty agreeing with the opposing statement. This suggests that students possess a strong drive to progress, despite being unaware of potential limitations imposed by their ability level.
Therefore, regarding the research question, according to literature by (Campbell, 2021) found high-achieving students thrive in competitive settings. Consequently, some students may refrain from participating in class discussions, leading teachers to misinterpret their academic abilities and subsequently reduce the complexity of questions and tasks offered. This denies these students opportunities for mathematical advancement, keeping them at their current level of achievement. Conversely, teachers may assume that lower-achieving students lack the behavioural control necessary for collaborative work (Campbell, 2021). 
Theme 5: subconscious awareness of ability setting
Given the case study's focus on KS2 perspectives on ability setting, I ought to ask the pupils if they believed they were working at the same level as the rest of their peers in their maths class. Interestingly, the finding show seven of the thirteen pupils felt they were not on par with their classmates, citing either the work being too easy or too difficult. Conversely, the remaining six found the work suitable and felt comfortable in the classroom. This implies that, in terms of the research question, the students are unaware of their ability setting position, thus impacting their responses. Consequently, ability settings at School X have both positive and negative effects, with some students possibly being held back, limiting their mathematical learning opportunities. John Blake, head of education at the think tank Policy Exchange, argues that grouping students requiring additional assistance together is reasonable (Sellgren, 2017).
Limitations
I encountered a limitation in my survey when inviting parents and students from different math ability groups; there were few participants from the lower set. This could be due to lower parental engagement, a factor supported by studies like Hill and Taylor (2004), who suggest that evolving curricula make it challenging for parents to assist their children. However, with support from teachers and schools, parents can actively contribute to their child's educational progress. Another limitation arose from question two of the survey, which asked students about their enjoyment of math lessons. Analysis revealed that many students were unable to articulate why they did or didn't enjoy these lessons, even when prompted. Their responses were vague, often stating "I just do." Consequently, the data from this question is inconclusive and cannot be used to formulate a definitive conclusion regarding ability setting in KS2.
Conclusions
To conclude, this exploratory research case study investigated Year 3 perceptions of ability setting within their maths lessons in a primary school situated in South Wales. Thus, study sought to determine whether ability settings was suitable for KS2 pupils or if it was more convenient for teacher when it came to managing the classroom. The literature revealed that the use of ability setting has been an intervention for years to support teachers in meeting the pupils’ individual needs, yet researchers discussed in this case study have found little benefits of primary school ability settings for pupil’s self-concept and motivation, as well an enjoyment for the subject. Similarly, data was collected from participants at School X to evaluate pupils’ perceptions of being set based on ability in their maths lessons. In the Analysis and Discussion section, it was discovered that the pupils in Year 3 are finding ability settings difficult inn terms of either finding the work too easy or too difficult. Therefore, the question remains if ability setting in Primary schools is suitable in meetings successful educational outcomes. 

Recommendations
Based on the case study findings, some pupils felt misplaced in their assigned ability class. I plan to discuss these findings with the math coordinator at School X, focusing on students' self-perception and their ability to handle the coursework. Hopefully, this discussion will lead to a re-evaluation of some students and their placement in more suitable classes. This aligns with the supporting formal leadership roles aspect of the Leadership stand of my PLP as I will be giving advice and working with colleagues to better support School X’s pupils. Additionally, this research could extend to other year groups, potentially prompting a review of the entire Math Learning Scheme.
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