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The engagement construct, comprised of three interrelated components including behaviour, emotions and cognition, is crucial when considering students approach to learning mathematics and by implication, for teaching. In this study, 37 Year 7 students (11-12 years) self-reported measures of engagement and motivation which established unique engagement/achievement groupings. In-depth interviews then investigated factors influencing student engagement distinct from levels of achievement. This paper reports findings from the two low achieving groups differentiated by engagement. The low achieving engaged students reported upwards shifts in adaptive factors: self-efficacy, valuing, task management, persistence and enjoyment, coupled with downwards shifts in anxiety, avoidance, and uncertainty. The low achieving disengaged students reported declines in self-efficacy, valuing, planning and enjoyment with rises in anxiety, uncertainty and self-handicapping.

Introduction

The importance of promoting student engagement, participation and interest in learning mathematics continues to concern mathematics teachers and educators with still too few students continuing to study mathematics beyond post compulsory requirements [START_REF] Barrington | Australian Mathematical Science Institute interim update on year 12 mathematics student numbers[END_REF] and pursuing mathematics related courses and pathways. Increasing student participation in and enjoyment for learning mathematics, addressing declines in student engagement and understanding influencing factors is of central concern, particularly for the transition from primary to secondary school [START_REF] Martin | Exploring the ups and downs of mathematics engagement in the middle years of school[END_REF].

Framing student engagement beyond narrow and observable behaviors to include emotional and motivational factors affecting individuals is recognized as fundamental to engagement research. [START_REF] Stipek | The value (and convergence) of practices suggested by motivation research and promoted by mathematics education reformers[END_REF] identified the 'convergence' and relevance of academic motivation research to reform-orientated mathematics education approaches. In particular, teaching practices emphasising the importance of goal orientations, mastering understanding, risk taking, positive emotions, enjoyment and perceptions of academic competency were seen as beneficial for student outcomes. Subsequent research identifies a lack of relevance, value of mathematics and disaffection with mathematics with students who described mathematics as tedious, isolating, elitist, and depersonalized [START_REF] Nardi | Is mathematics T.I.R.E.D? A profile of quiet disaffection in the secondary mathematics classroom[END_REF]. When investigating student emotions, Pekrun & Linnenbrink-Garcia, (2012) revealed a nuanced range of emotions that influence the extent to which individual students participate and engage in mathematics learning. In combination, motivational and emotional factors along with cognitive strategies and approaches of individual students act to shape students dis/engagement profiles. Recent research found that students were more alike in terms of their dis/engagement than their level of achievement [START_REF] Skilling | The Engagement of students with high and low achievement levels in mathematics[END_REF]. This highlights the importance of looking beyond achievement as an indicator of engagement and identifies the significance of investigating engagement levels separate to achievement. This paper incorporates quantitative survey with qualitative interview data of two low achieving students differentiated by their level of engagement. Specific factors underpinning student dis/engagement and how these vary for individual students are revealed. This information is valuable for interventions whereby teachers can purposefully meet students' engagement and achievement needs and is particularly relevant for supporting low achieving students with different dis/engagement profiles.

The engagement construct

Together, aspects of doing, feeling and thinking, comprise the engagement construct, and are referred to respectively as behavioural, emotional and cognitive engagement [START_REF] Fredricks | School engagement: Potential of the concept, state of the evidence[END_REF]. This multidimensional framework is widely accepted, albeit with variations in terminology and definitions for different types of engagement (e.g. academic engagement is sometimes used). However, clarifying conceptions of engagement, and theorizing about modes of operation and understanding the relationship between engagement and motivation is needed.

For this study, definitions from [START_REF] Fredricks | School engagement: Potential of the concept, state of the evidence[END_REF] are adhered to. Behavioural engagement refers to participation and involvement in academic and social activities and include, "effort, persistence, concentration, attention, asking questions and contributing to class discussion" [START_REF] Fredricks | School engagement: Potential of the concept, state of the evidence[END_REF]p, 62). Emotional engagement is concerned with students' positive and negative reactions to teachers, schoolwork, peers and school and includes non-cognitive aspects such as interest, values and attitudes. Cognitive engagement is more strongly linked to improving student learning and draws from two perspectives: the psychological investment in learning that emphasises the efforts students make [START_REF] Fredricks | School engagement: Potential of the concept, state of the evidence[END_REF], and the other focuses on practices used to enhance learning and instruction such as self-regulation strategies and metacognitive processes.

Conceptually engagement is seen to operate in an interrelated way, and is dynamic and likely to fluctuate due to individual factors and varying contexts (school and home). It is also expected that intensities of engagement vary for individual students depending on the types of activities and cognitive demands of tasks. Therefore, the engagement of individual students is expected to fluctuate over time and at different levels of intensity depending on activities, the learning context and motivational factors (Fredrick et al., 2004).

Motivation and engagement

Although the terms motivation and engagement are frequently used interchangeably, they are distinct. Motivation is concerned with the psychological processes of an individual that are the sources for taking actions and displayed as visible engagement characteristics [START_REF] Skinner | Developmental dynamics of student engagement, coping and everyday resilience[END_REF]. Therefore, motivations explains why individuals behave in particular ways and are seen as encompassing the internal, private and unobservable factors of the outer, public and observable engagement (Skilling, 2014). [START_REF] Goldin | Beliefs and engagement structures: Behind the affective dimension of mathematical learning[END_REF] also note the importance of considering student engagement in the context of social practices within classrooms and suggest combining motivational and affective structures for creating nine structures of engagement. Each structure identifies particular characteristics that occur 'in the moment' for example 'Get the job done'; 'Look how smart I am'; 'I'm really into this' (pp. 549-554) with each emphasising different motivations, features of social situations and subsequent behaviour and emotions.

The direction of underlying motivations leading to to engagement (behaviors and emotions) depicted by [START_REF] Goldin | Beliefs and engagement structures: Behind the affective dimension of mathematical learning[END_REF] is also discussed by [START_REF] Martin | Examining a multidimensional model of student motivation and engagement using a construct validation approach[END_REF][START_REF] Martin | Motivation and engagement: Same or different? Does it matter?[END_REF]. Broadly, the motivation and engagement relationship is seen as cyclical, with motivation occurring before and during activities leading to engagement as well as prior engagement explaining "significant variance in subsequent motivation" (Martin, Ginns, & Papworth 2017, p.157). To provide a more integrative approach to motivation and engagement research, [START_REF] Martin | Examining a multidimensional model of student motivation and engagement using a construct validation approach[END_REF] combines multiple motivational and engagement constructs on a single framework, known as the 'Motivation and Engagement Wheel' (MEW). The MEW reflects several important motivation theories that capture both adaptive and maladaptive factors. This framework is also used in the Interview Study as it complements [START_REF] Fredricks | School engagement: Potential of the concept, state of the evidence[END_REF] engagement framework and because it includes adaptive and maladaptive factors and therefore addresses both engagement and disengagement constructs. 

Methodology

The Interview Study reported here used data collected from a related larger project to obtain measures of engagement and achievement of students in Grade 6 (primary school in Time 1) and then Grade 7 (secondary school in Time 2) (11-12 years of age). Following the Time 2 quantitative data collection, in-depth interviews with specific students took place.

Identifying specific students participants

In keeping with the aims of the study it was important to consider engagement and achievement separate from each other. The Interview Study aimed to understand individual students beliefs and characteristics underlying shifts in engagement in the first year of secondary school therefore quantitative data from the Year 7 student group in Time 1 and 2 was drawn upon from the larger project to determine potential participants for interview. Parameters for dis/engagement and achievement were applied to establish students evincing the greatest upwards and downwards shift in dis/engagement and those with the highest/lowest achievement. A further refinement took into account each students mathematical achievement score (out of 30) at Time 2. A tripartite split was set: scores of 18 and over determined high achievers; scores of 13 and below determined low achievers. Using the students engagement/disengagement and high/low achievement characteristics, students were placed into one of the following four categories: high achieving + engaging ('HAE'); low achieving + engaging ('LAE'); high achieving + disengaging ('HAD'); and low achieving + disengaging ('LAD'). In total 37 students from the four categories were interviewed and this is represented in Table 1.

Engaging Students Disengaging Students

High Achieving (HAE) n=9 High Achieving (HAD) n=8

Low Achieving (LAE) n=10 Low Achieving (LAD) n=10 

Data instruments, collection and analysis

The quantitative component of the larger project used a purposively designed survey, called the Motivation and Engagement, Survey [START_REF] Martin | Examining a multidimensional model of student motivation and engagement using a construct validation approach[END_REF] known as the MES, and a mathematics achievement assessment instrument to establish shifts in students' engagement, motivation and achievement levels over time and academic year. The MES included 44 items representing 11 firstorder factors each representing various constructs of motivation and engagement adapted to a mathematics context [START_REF] Martin | Examining a multidimensional model of student motivation and engagement using a construct validation approach[END_REF], against which the students rated themselves from a scale of 1 (strongly agree) to 7 (strongly disagree). The 11 factors are made up of six adaptive factors (selfefficacy, mastery orientation, valuing, persistence, planning and task management) and five maladaptive dimensions (anxiety, failure avoidance, uncertain control, self-handicapping and disengagement) and an additional measure of enjoyment of mathematics was included. The mathematics assessment instrument adapted from the Wide Range Achievement Test 3 (WRAT) [START_REF] Wilkinson | Wide Range Achievement Test-3[END_REF] was used to measure student achievement.

Qualitative data was obtained through in-depth, semi-structured interviews. The interviews involved eliciting student beliefs about their mathematical capabilities, reports on their behaviour in mathematics classrooms and their feelings towards mathematics-and how this affected their engagement and achievement in mathematics. The interviews took place in the final year of term, were recorded on an audio device and later transcribed and supplemented by field notes that recorded information about the students' favourite subject at school, homework habits, and intended career choices. The approach to analysing the interview data was inductive and guided by the interview questions. Comments were coded as being descriptive of an aspect about mathematics learning, such as: liking mathematics; views about mathematics ability; and use of strategies for learning mathematics forming the main themes reported in the findings. Inter-rater reliability was established by following one of the recommendations by [START_REF] Krippendorf | Reliability in content analysis: Some common misconceptions and recommendations[END_REF] by using an additional coder who independently coded a 13.5% sample of the student interviews and coding reliability an average accuracy of 95.8%, satisfying suggested recommendations.

Findings and Discussion

This paper draws on the combined quantitative and qualitative results of two low achieving students representative of the LAE and LAD groups. This is a unique approach for investigating the nuance of specific beliefs and characteristics of students with contrasting engagement profiles: student LAE8 is a low achieving engaged student and LAD2 is a low achieving disengaged student. The measures of engagement and disengagement are presented graphically using spider graphs to illustrate shifts in individual student engagement and disengagement between Time 1 and 2. The spider graphs show adaptive factors (self-efficacy, mastery orientation, valuing, enjoyment, persistence, planning and task management) on the upper semicircle and maladaptive factors (anxiety, avoidance, uncertain control, self-handicapping and disengagement) on the lower semicircle. Figures 1 and2 respectively display the results of student LAE8 and LAD2: the darker line shows Time 1 results: the lighter line shows Time 2. The quantitative data is supplemented by the interview data.

Low achieving engaged

Student LAE8 attended an all male school and was in a mixed ability mathematics class. When asked about favourite subjects, LAE8 reported that mathematics was probably one of his favourite subjects in secondary school because he was "learning a lot of new things" and he "likes to listen and enjoys maths". LAE8 stated that he would like to do well in mathematics, as "it is good for actual life" and aspired to be an architect. When asked his beliefs about his maths achievement, LAE8 responded, "I go pretty good" and he judged this by reporting that he "usually gets most right" when marking his work in class. When asked if the marks matter, LAE8 replied, "If it's just normal work and I get 50% I learn to do it again. If it is a test then I know I have [mucked] up" although later in the interview he reports that "Sometimes I make silly mistakes, sometimes I still can't get it". These responses indicated that despite not achieving highly in mathematics LAE8 was emotionally engaged in mathematics demonstrating a strong belief in his mathematics ability, he liked learning mathematics and valued its use for the future. These reports are supported by the upward shifts showing high adaptive scores for self-efficacy, valuing and enjoyment in Figure 1.

LAE8 reported proactive behaviors, describing strategies for seeking help at school and home. In class, this included asking the teacher for further explanations because "sometimes she explains it in a way I can understand". Other strategies included: going through his notes: spending "some more time on it" to see if he could "get it"; or going around the class to see "if other people might know". LAE8 reported that if he needed help at home with maths he could ask both his mum and dad stating, "my parents help me a lot".

Although LAE8 believed that "we [the class] get a lot of homework" he reported planning time after school to attend to this. He reported using the textbook for support by referring to examples asking the teacher in the next mathematics lesson. The actions taken by LAE8 indicated active behavioral and cognitive engagement by planning to do maths work in class and at home, persistence with trying to complete work rather than avoid it. These behaviors are reflected in Figure 1, where shifts in higher measures for planning, task management and persistence and downward shifts in measures for avoidance and self-handicapping are evident. Further, LAE8 did not report feeling anxious but portrayed a positive attitude towards mathematics learning. LAE8 was also able to describe students he believed were not engaged or motivated in class reporting, "sometimes they just don't want to listen. They usually muck around when the teacher is explaining on the board". This description contrasts with how LAE8 describes himself indicating high levels of behavioral, emotional and cognitive engagement. 

Low achieving disengaged

LAD2 attended an all female school and was also in a mixed ability class reports a contrasting report from that of student LAE8. Despite scoring several marks higher than LAE8 in the Time 2 maths quiz, when asked how she felt about mathematics LAD2 reported "I don't really like it" explaining "I think it's boring and I don't really get it". She was aware of her lack of understanding, stating that when the teacher "tries to explain something I don't understand it and some of the bookwork I don't understand". LAD2 reported that she rarely asked the teacher for help, preferring to ask her friend "because she gets good grades" or looks at examples in the textbook. When asked to describe her achievement in mathematics LAD2 responded, "I don't really think I do good. Like I get bad marks in it. I get 10 out of 30 for a quiz or something" and placed herself as "sort of near the bottom" of the class. Although LAD2 reported that she continued to try she also said that she is not engaged or motivated by mathematics. When asked about her future intentions for studying mathematics she reported, "I don't want to…because I don't find it very interesting". LAD2 also commented that she finds mathematics "confusing" and this make her "feel annoyed and angry" explaining "I'm angry at it because I want to get it". These descriptions by LAD2 of her mathematics experiences in Year 7 relate negative emotions and are reflected by reduced measures in several adaptive factors in Figure 2, particularly in self-efficacy, valuing and enjoyment. Significantly, there are also large increases in maladaptive measures such as anxiety, uncertain control, self-handicapping and overall shifts towards disengagement. In class, LAD2 finds that when the teacher starts a new topic although she doesn't really "get it" she tries to ask the teacher questions but reports: "You will have your hand up for 15 minutes and he won't pick you. So, I put it down and ask someone else". LAD2 said that she did homework "most of the time but sometimes" she just does not "get it" and then tends to "give up". At home, LAD2 reported that she can talk to her dad about mathematics but does not do this "very often" and although the school offers students an online mathematics programme for use at home she does not use it. Regarding homework, LAD2 says that when given work from the textbook she rarely completes this or follows up for explanations. She also finds that the textbook "doesn't really explain it properly" resulting in not understanding the topic and "the whole chapter". LAD2 believed that her achievement was lower than in primary school reporting, "last year I did average…but this year I have gone down". This shift has led to her feeling that mathematics is now a "bit harder", and that she "understood it more" in primary school where the teachers explained mathematics better as they "drew it on the board and explained it again". LAD2 summarized her thoughts as: "last year I felt oh yeah, I am doing alright but this year, oh my god I am doing badly".

In summary, by investigating the reports of these two students with similar achievement but differing engagement levels, insights for understanding influential motivational, class and home factors are revealed. For example, student LAE8 showed higher measures across most adaptive factors and declines in maladaptive factors between Time 1 and 2. He also portrayed a positive approach and enjoyed mathematics while demonstrating proactive behaviors and using cognitive strategies for monitoring and regulating his learning. In contrast, the disengaged student, LAD2 evinced large shifts in maladaptive measures particularly anxiety, control and self-handicapping.

Unfortunately, this student also reports strong negative emotions such as dislike, confusion, and frustration that seem to stem from her lack of understanding and strategies for addressing the mathematics being taught.

Conclusion

In combination, the quantitative survey data effectively measured shifts of adaptive and maladaptive factors for individual students. Analysis of these measures assisted in identifying students with pronounced positive and negative shifts in engagement in mathematics over one year. This provided for a unique and purposeful qualitative investigation of two low achieving students with different engagement characteristics. These characteristics were explored using in depth interviews to better understand their beliefs about mathematics competency, feelings towards mathematics and strategies for approaching mathematics learning [START_REF] Goldin | Beliefs and engagement structures: Behind the affective dimension of mathematical learning[END_REF][START_REF] Nardi | Is mathematics T.I.R.E.D? A profile of quiet disaffection in the secondary mathematics classroom[END_REF][START_REF] Martin | Exploring the ups and downs of mathematics engagement in the middle years of school[END_REF]. The findings revealed that although both students were low achieving, the engaged student reported a stronger sense of self-efficacy, valuing, persistence, enjoyment and task management. The low achieving disengaged student however, reported declines in self-efficacy, valuing, enjoyment and planning and increases in anxiety, uncertainty and selfhandicapping. This information highlights the individual variation in student engagement characteristics despite displaying similar levels of achievement and reveals vital information for teachers when planning instruction with a view to improving individual student learning outcomes [START_REF] Stipek | The value (and convergence) of practices suggested by motivation research and promoted by mathematics education reformers[END_REF] and for maintaining student interest and participation in mathematics [START_REF] Barrington | Australian Mathematical Science Institute interim update on year 12 mathematics student numbers[END_REF].

  The aims of the Interview Study were to understand individual, classroom, and school level factors that influence engagement and achievement. The research questions included:What beliefs do engaging and disengaging students hold about their achievements in mathematics? What individual characteristics, classroom and home factors differentiate high and low engaging students?
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