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Abstract 

To be an effective mathematics teacher, it is essential that teachers possess an array of 

mathematical knowledge utilising diverse pedagogical techniques, and also incorporate 

technology to effectively engage their students. This research investigates the experiences of 

Junior Secondary teachers in two Queensland schools following the 2015 transition of Year 7 

students from primary school to secondary school. Since there is a well-documented shortage 

of suitably qualified mathematics teachers in secondary schools in Queensland, the concern is 

that this potential shortage will be worsened with the new cohort of Year 7 students entering 

secondary schooling, as the demand for qualified mathematics teachers will increase. The 

research therefore aims to identify whether Junior Secondary mathematics teachers at two 

schools feel adequately qualified to teach mathematics, and whether their self-reported level 

of mathematical knowledge is sufficient for this task. This study will also explore how 

professional development could be better utilised to improve mathematics teaching by such 

teachers. This research adopts a case study approach, where Junior Secondary teachers from 

two schools are interviewed. ‘Teacher identity’ is the theoretical lens underpinning this study, 

and through this lens the many characteristics of teachers are explored including their 

knowledge, values and beliefs about themselves as educators, and also their mathematics 

pedagogy. In order to identify key points and themes within the data, the qualitative data was 

analysed utilising thematic analysis. The findings suggest that a majority of the Junior 

Secondary mathematics teachers in this study are not completely confident in their 

mathematical content knowledge and their existing approaches to teaching mathematics, 

especially in the use of technology. It was found that the transition of Year 7 students to 

secondary schooling could be handled more effectively. There has been a lack of focus on 

professional development in relation to mathematics recently, and this has clear implications 

for Junior Secondary mathematics teachers.   
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Chapter 1.  Introduction 

This study explored the experiences of Junior Secondary mathematics teachers in two 

schools, with a focus on the transition of Year 7 students to secondary school from 2015 in 

Queensland. It was unclear whether secondary schools were adequately equipped to handle 

this new student body, or whether the teachers who were to teach mathematics to Year 7 

students felt prepared in terms of their perceptions of existing levels of mathematical content 

knowledge (MCK), pedagogical content knowledge (PCK) of mathematics, and utilisation of 

technology within their pedagogic methods.  

The study investigated the transition experience through the lens of Teacher Identity 

which focuses upon the many traits possessed by teachers including their knowledge, values, 

and beliefs about themselves as educators, and also their pedagogic methods relating to 

teaching mathematics (Bennison, 2014). Since the transition of Year 7 students to secondary 

schooling occurred in 2015, the study sought to identity how each school handled this 

transition. This research also investigated whether further professional development was 

required and, if so, what type of professional development would best improve the 

mathematics teaching of Year 7 students.  

Background of Mathematics Education in Queensland 

Mathematics is an essential tool for understanding the world, and to be an effective and 

contributing citizen in society, an adequate level of skill and mathematical ability are required 

(Reys et al., 2012). The Australian Curriculum, Assessment and Reporting Authority 

(ACARA) is an independent statutory authority responsible for the national curriculum from 

Foundation (ages 4-5 years) to Year 12 (ages 16-18 years). In 2013, the Australian 

Curriculum: Mathematics was implemented Australia wide, requiring all Australian 

mathematics teachers to deliver the curriculum of mathematics (ACARA, 2009). The 

Australian Curriculum: Mathematics provides students with essential mathematical skills and 
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knowledge in Number and Algebra, Measurement and Geometry, and Statistics and 

Probability (ACARA, 2017). It aims for teachers to use a variety of tools and resources, 

including digital technologies, to develop mathematical understanding, whilst ensuring that 

the links between mathematics and other disciplines are embedded within a number of cross 

curriculum priorities.  

 ACARA also governs an assessment program known as the National Assessment 

Program – Literacy and Numeracy (NAPLAN) to measure student progress. Additionally, 

ACARA collects data and provides reporting on schools and broader national achievement 

which is publicly accessible via the ‘My school’ website. This online tool can be utilised by 

families to scrutinise school performance in a number of key learning areas (ACARA, 

2016b). This statutory body had a profound impact on how mathematics is taught in 

Australian schools. 

In 2015, Queensland relocated Year 7 students into secondary schooling to align with 

all other Australian states and territories, with the exception of South Australia which is 

currently in debate over the change (DET, 2015). This relocation occurred for a number of 

reasons; however, it was primarily argued that students would (and will in future) benefit 

from the additional year of education they will receive from teachers who have trained in a 

specific discipline(s) rather than primary trained teachers who are considered ‘all-rounders’ 

(Mannix, 2014). With the addition of Year 7 to secondary schooling, schools will likely need 

to modify their educational delivery to effectively address changes of infrastructure, staffing, 

and the adoption of the Year 7 Australian curriculum which is unlikely to have been taught 

previously by many Queensland secondary school teachers. The Queensland State 

Government has attempted to address such concerns by creating a “Flying Start Program” by 

building more than 600 new classrooms and refurbishing more than 1100 other classrooms 

with improvements to communal learning areas on an as-needed basis dependent on 
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enrolment (DET, 2017).  To address staffing requirements, approximately 1 300 new teachers 

were to be recruited for State schools, considering experienced primary school teachers, pre-

service teachers, and other successful applicants. The teachers derived from the primary 

school sector were denoted as “flying start” teachers, requiring to be up-skilled via adequate 

professional development and support (DET, 2017).  

This transition took place in the context of an ongoing shortage of highly skilled 

mathematics teachers in secondary schooling, which has led to the use of ‘out of field’ 

teachers to teach mathematics (Donnelly, 2012). This is not just an issue relating to 

mathematics, as other faculty areas such as Science are also facing a shortage of teaching 

expertise.  

In response to two reports conducted in 2012 and 2013 by Professor Ian Chubb -

Australia’s Chief Scientist; a new Australia wide project, Reconceptualising Mathematics and 

Science Teacher Education Programs (ReMSTEP), was instigated by the Office of Learning 

and Teaching. This $54 million project aimed to develop new teacher education practices that 

parallel revolutionised approaches to Science, Technology, Engineering and Mathematics 

(STEM) with engaging teaching and learning methods (ReMSTEP, 2015). This project was 

developed and instigated to improve the training of mathematics to pre-service teachers. 

While this program may have been beneficial in improving the knowledge and pedagogy for 

teachers of mathematics, it is not currently known whether this program has proved 

successful in reducing the shortage and use of the aforementioned out of field teachers.   

Since this relocation is a recent phenomenon, very little research has been undertaken 

to consider whether current mathematics secondary teachers are adequately trained, or 

whether their existing mathematics pedagogy is adequate to effectively teach this new cohort 

of students. It is perceived that secondary mathematics teachers may find the younger cohort 
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more challenging to teach due to their lower level of maturity in conjunction to being less 

fluent in the Australian Curriculum: Mathematics requirements for Year 7.  

Context of the Study 

This study focuses on secondary education in two Gold Coast secondary schools; School 1, 

run by the Queensland Department of Education has an enrolment of 1 300 students; and 

School 2, an Independent school offering Foundation to Year 12 with an enrolment of 1 200 

students. The two schools were purposely chosen from different sectors, to provide a wider 

range of teacher perspectives, thus making the findings more applicable to a range of 

contexts. The two schools will be discussed together and findings will only be individualised 

by school when deemed particularly significant.  

 School 1 opened in the late 1970’s, and is a co-educational State secondary school 

with two educational phases; Junior Secondary consisting of the newly added Year 7, with 

Year 8 and 9 (for students aged between 11 and 15); and Senior Secondary for Years 10, 11 

and 12 (for students aged between 15 and 18). For mathematics, the cohort of Junior 

Secondary students were timetabled into mixed ability classes. The lower ability students 

however, were provided with supplementary tutorial style mathematical classes for additional 

support. These classes were in lieu of undertaking extra-curricular subjects such as foreign 

languages, and played an important role of remediation for students. This will be discussed at 

a greater depth in Chapters 4. 

 School 2 is an independent co-educational school. Initially commencing in the early 

1980’s as a primary school, it has since grown to a Prep-Year 12 school.  School 2 caters for a 

combination of Australian and international students.  This school is divided into three distinct 

educational phases; the Early Learning Community with Long Day Care and Kindergarten (with 

students aged between 3.5 years and 5); the Junior Learning Community comprising of Prep to 

Year 6 (with students aged between 5 and 11); and the Senior Learning Community 
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encompassing Years 7 to 12 (with students aged from 11 to 18).  Students that are highly 

developed in their academic learning in mathematics and are deemed to be excelling are 

considered for the ‘Echo program’. Echo classes have been formulated to foster and enhance 

student progression in mathematics and incorporate more difficult concepts with focus on 

problem solving to evoke higher order thinking. 

The Issue and Aim of the Research 

Since the relocation of Year 7 to secondary school is in its infancy in Queensland, timely 

research was needed about how Junior Secondary mathematics teachers and secondary 

schools have managed the transition. It is unclear whether secondary mathematics teachers 

are adequately equipped to effectively teach mathematics to this new year level. The gap in 

knowledge may not be in their content knowledge of mathematics, however it could be 

prevalent in that the teachers are unfamiliar with the scope of the Year 7 curriculum and the 

connections it has to cross-curricular priorities within other disciplines. Primary school 

teachers who taught Year 7 students in the past also teach most other subject areas and as 

such are typically able to establish connections, however this may prove difficult for teachers 

who are specialist with focus in one or two subject disciplines.  

The research questions for this project were: 

1. How prepared were the teachers to teach Year 7 students in terms of content

knowledge and pedagogical practices?

2. How did each school organise the transition of Year 7 students in terms of

mathematics?; and

3. Are current professional development practices appropriate to support teachers?

Significance of the Research 

As noted, the focus of this research was to identify whether Junior Secondary mathematics 

teachers felt that their teaching knowledge and practices were appropriate to teach the new 
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cohort of students; and whether further professional development was required. It is assumed 

that if teacher’s mathematical knowledge, expertise and practice are improved, it will have a 

positive impact for their students not only in terms of increased mathematical knowledge and 

understanding, but also with improved students’ attitude towards mathematics which may 

help to reverse a current decline in the numbers of students enrolling in mathematics related 

courses at university (Chubb, 2012).  

In terms of my background, I am a trained primary school teacher and have been 

employed as a university mathematics education sessional academic for the past five years, 

and consequently I have a personal and professional interest in the area of mathematics 

education. My students are pre-service primary school teachers and regardless as to whether 

they are recent school leavers or mature aged students, it is evident during conversations with 

them that they are often deeply impacted by their school mathematics teachers. Sadly I have 

encountered many students who display negative attitudes towards mathematics and these 

students typically report that their negative attitudes formed due to low personal levels of 

mathematical understanding and/or negative experiences at school when learning 

mathematics. The goal of this study is to therefore investigate the experiences of a sample of 

secondary mathematics teachers and to identify, if necessary, the type of professional 

development they see as valuable to minimise the likelihood of future cohorts of students 

developing negative attitudes towards mathematics.  

Organisation of Thesis 

Chapter 2 of this thesis critiques the literature regarding teaching mathematics in Junior 

Secondary schooling; student and teacher attitude; the transition of students from primary to 

secondary schooling; and, professional development with specific consideration of the 

implications of out of field teaching. The methodology and research design of the study are 

outlined in Chapter 3, and the results and discussions are presented together in Chapter 4. 
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Chapter 5 concludes the thesis outlining the significant implications, limitations and future 

recommendations that may prove beneficial for the teaching of mathematics. Findings from 

this dissertation may prove particularly useful for South Australian schools yet to transition 

Year 7 to secondary schooling. The findings will also assist mathematics teachers and 

stakeholders at all schools throughout Australia to aid the transition from primary to 

secondary education.  
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Chapter 2.  Literature Review 

This literature review will focus upon several themes and, where possible, the literature 

relates specifically to Year 7 teachers (Upper primary, Junior Secondary, or Middle 

schooling). This was not always possible due to the limitations in the existing literature. The 

five themes that have emerged are:  

1) Teaching mathematics in Junior Secondary schooling;  

2) Teacher attitudes towards teaching mathematics;  

3) Transition between primary and secondary schooling; 

4)  Professional development in terms of uses and current trends of professional 

development; and  

5) Shortage of mathematics teachers in Junior Secondary  

Schoenfeld and Kilpatrick (2008) state that “proficient mathematics teachers have a broad 

and deep knowledge of mathematics practices” (p. 2). All mathematics teachers have a 

responsibility not only to demonstrate positive attitudes when teaching mathematics, but also 

to engage students in effective mathematical learning processes (Beswick, 2010).  

A predominant focus and concern regarding the transition of Year 7 to secondary 

schooling relates to staffing, as it is widely recognised that there is a shortage of specialist 

mathematics teachers’ in secondary schools (Vale, 2010) which will be worsened in 

Queensland with the inclusion of another year level into Junior Secondary. Many secondary 

schools are attempting to cope with this shortage of specialised teachers by utilising teachers 

who are teaching out of field and who may not, therefore, have the necessary motivation or 

expertise to effectively teach mathematics. 

Teaching Mathematics in Junior Secondary Schooling 

Three main sub-themes were identified in relation to the teaching of mathematics education: 

mathematical content knowledge (MCK); pedagogical content knowledge (PCK); and 
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technological pedagogical content knowledge (TPACK). The Australian literature 

predominately focused, from a holistic perspective, upon mathematics teaching in secondary 

schooling environments. While this is certainly valid, and will be explored here; the current 

literature does not pinpoint nor consider the knowledge of Year 7 mathematics teachers in 

particular. Although some literature was identified that focused upon ‘Middle schooling’, 

particularly for countries like the U.S, this research was deemed to be generic and thus not 

focused upon.  

Schoenfeld and Kilpatrick (2008) highlight the importance of content knowledge in 

mathematics, and maintain that mathematical knowledge is the backbone of proficiency in 

teaching mathematics. Ball, Thames and Phelps (2008) developed a theoretical framework 

comprising of three types of content knowledge applicable to mathematics; including 

common content knowledge, specialised content knowledge, and knowledge at the 

mathematical horizon. These constructs are now infused together and known widely in 

mathematics education, as MCK (Chapman, 2013). Ma (1999) identified the positive 

relationship between teachers’ mathematical knowledge and student performance, 

highlighting that it is imperative for mathematics teachers to possess a strong comprehension 

and understanding of mathematics subject matter. This is also supported by Ingvarson, 

Beavis, Bishop, Peck, & Elsworth (2004) whom conducted a study to investigate the 

effectiveness of mathematics teaching and learning in the Australian secondary school 

context. Of the findings, teachers who recorded higher results in terms of their MCK and 

PCK in mathematics seemingly fashioned higher levels of student achievement, and reported 

higher levels of enjoyment in mathematics. This is particularly pertinent considering that 

teachers now faced with teaching mathematics to Year 7 students may be unaware of the 

specific concepts and depth of content to teach in accordance with the Australian Curriculum: 

Mathematics.   
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 While effective mathematics teachers need a “broad and deep” knowledge of 

mathematical content, of more importance is the consideration of how this knowledge is 

communicated to students (Schoenfeld & Kilpatrick, 2008). Shulman (1986) first developed 

the notion of PCK, where a combination of content knowledge and pedagogical knowledge 

was recognised. This has revolutionised the way in which researchers and policy makers view 

teacher education and knowledge and has stood the test of time to form the basis of research 

into mathematical knowledge today (An, Kulm & Wu, 2004). According to Shulman (1986), 

pedagogical content knowledge is the method of enacting content knowledge so that it is 

understood by others. This can be achieved by adopting many forms of representations such 

as illustrations, examples, explanations, and analogies (Olanoff, Lo & Tobias, 2014).  

MCK and PCK are of most benefit when employed in unison. This is supported by 

Campbell et al. (2014) whom conducted a large scale, quantitative study comprising 259 

upper elementary (years 4–5) and 184 middle grade teachers (years 6-8) to determine whether 

there was a correlation between teachers’ mathematical content and pedagogical knowledge, 

teachers’ perceptions, and student achievement. They found that students taught by middle 

grade teachers who understood more about mathematics and possessed a good understanding 

of their students in terms of their thoughts about core mathematical ideas and misconceptions, 

demonstrated a higher mathematical achievement on average. Campbell et al., (2014) further 

argue that these findings imply that in order to improve student achievement of mathematics 

in the middle grades, a strategic approach to professional development should be utilised to 

improve the knowledge and understanding of their teachers.  

Underpinning MCK and PCK, and built upon Shulman’s (1986) initial work on PCK, 

is Technological Pedagogical Content Knowledge (TPACK). Mishra and Koehler (2006; 

2008) have conducted substantial research on this topic to incorporate the use of Information 

Communication and Technology (ICT) in teaching, in order to effectively teach content to 
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students in more engaging and differentiated ways (Koehler & Mishra, 2005). This 

framework is important for all teaching, and is relevant to this research, due to the need for 

teachers to utilise digital technologies in the teaching of mathematics as mandated by the 

ACARA (2016a).  

Incorporating technologies within the mathematics discipline increases the scope for 

new challenges and possibilities in teaching, as well as new issues to contend with e.g. 

electronic modes of assessment (Handal, Campbell, Cavanagh, Petocz & Kelly, 2012). 

Wenglinksy (as cited in Handal et al., 2012) states that “technology has been linked to 

student achievement in mathematics” (p. 390), and Polly and Barbour (2009) further argue 

that it is the integration of this technology with teachers’ knowledge of pedagogy and content 

that is beneficial. Furthermore, Larkin and Calder (2016) suggest that mobile technologies 

provide renewed opportunities in some areas of mathematics education, and can improve 

student engagement and mathematical learning. With the increasing use of ‘Bring Your Own 

Device’ (BYOD) programs in schools and adopted by both schools in this study; mobile 

technologies provide more flexible opportunities for students, as transport and usage of their 

device between their home and school environment is seamless.  

Bhagat, Chang and Chang (2016) discuss another effective means of utilising 

technology in the classroom, known as the flipped classroom. This approach involves a 

model in which learners can access and review online teaching material prior to the 

classroom lesson, and therefore utilise class time to participate in meaningful learning 

activities involving problem solving and discussion (Bhagat et al., 2016). The benefits of 

such an approach are that students are able to learn the content at home and have time to 

think and process the information before attending school classes. However, for the flipped 

classroom approach to be successful, teachers must be fluent in technology and have the time 

available to devise and upload such content in advance. Furthermore, students must have 
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access to an online platform in their home environment and be prepared to undertake the 

work involved prior to class for this approach to succeed.    

Teacher Attitudes toward Teaching Mathematics 

Mathematics teachers’ belief systems consist of their attitudes, opinions and principles which 

are demonstrated through the pedagogical approaches in their teaching (Pajares, 1992). These 

beliefs are an important consideration in being an effective teacher (Handal & Bobis, 2004). 

Schoenfeld (as cited in Handal & Herrington, 2003) states that “mathematics teachers’ beliefs 

can be thought of as individual’s perspective on how one engages in mathematical tasks” (p. 

59). Whilst there is a vast array of literature outlining student perceptions and attitudes 

towards mathematics, there is less research underpinning the attitudes and beliefs from the 

viewpoint of Junior Secondary mathematics teachers. Beswick (2011) concurs and, after the 

completion of a qualitative case study with secondary teachers to identify beliefs relating to 

mathematics teachers, mathematics learning, and the nature of the discipline that influences 

their mathematical teaching, she found that further focus and research should be directed 

towards a greater understanding of the attitudes and beliefs of mathematics teachers and how 

these belief systems are derived.  

 Timing of support may also be crucial, as professional development should be 

adopted early in a teacher’s career before their attitudes about mathematics are heavily 

entrenched (Beswick, 2011). This is because mathematics teachers can find established 

beliefs difficult to change, once their views of pedagogy are developed. Goos (1999) and 

Wilson and Goldenberg (1998) also found, after conducting a longitudinal study with veteran 

mathematics teachers, that change was difficult to undertake when, for instance, they were 

tasked with implementing new curricula.  

The major theoretical framework mentioned significantly throughout the literature is a 

framework adapted by Ernest (1989; 1991) from the original work of Perry (1970). 
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According to Wilson and Goldenberg (1998), Perry developed a framework with the 

categories of “dualism, multiplism, relativism and commitment” (p. 270) to describe teacher 

perceptions of mathematics and mathematics teaching. Furthermore, Cooney, Shealy and 

Arvold (1998) summarise these categories more definitively by stating that the dualistic 

perspective is focused upon “seeing truth and emanating from an authority” (p. 311).  

Multiplism includes the recognition of diverse opinions; however, not in a diagnostic sense. 

In some ways there is a consideration of variances of opinion but these differences are 

endured because “authority has not yet revealed the ‘correct’ position or because the 

individual accepts that everyone is entitled to his own opinion even if contrary to the 

authority” (p. 311). Relativism involves a capability to identify the comparative merits in 

differing perspectives; and commitment encompasses confirmation of a particular viewpoint 

based upon the comparative merits of the differing perspectives.  

In contrast, the discussions formulated by Beswick (2011) and Whitty and Clarke 

(2012) utilised the theoretical framework by Ernest (1989) which describes three categories 

of teacher beliefs about the nature of mathematics to include “the Instrumentalist View, the 

Platonist View, and the Problem Solving View” (Beswick, 2011, p. 129). Ernest (as cited in 

Beswick, 2001) identifies the Instrumentalist View as a conglomeration of unrelated 

concepts, skills, rules and facts utilised in the undertaking of some external end. The Platonist 

view differs, in that mathematics is identified as pre-existing knowledge in unison, awaiting 

discovery which upholds the interconnectedness of the structure of knowledge of topics. The 

Problem Solving View is more pertinent to recent views of constructivism whereby 

mathematics is viewed as a human invention (Beswick, 2011).  

As a point of difference, Polly et al. (2013) utilised a newer version of Ernest’s 

theoretical framework within their research, which was developed two years later. According 

to Polly et al. (2013), the latest offering by Ernest incorporates three categories, “the 
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teacher’s idea of mathematics as a subject for study; the teacher’s idea for the nature of 

mathematics teaching; and the teacher’s idea for the learning of mathematics” (p. 13). What 

remains consistent, however, is the importance of mathematics teachers’ beliefs and attitudes 

relating to the teaching of mathematics.  

 The literature suggests that mathematics teachers’ attitudes and beliefs affect and 

dictate their classroom practices (Beswick, 2011; Handal & Herrington, 2003; Wilson &  

Goldenberg, 1998) and it is widely acknowledged in the literature that teacher beliefs 

regarding the nature of mathematics, and how it is learned, influence the features of the 

classroom environment they create. Goos (1999) agrees and further suggests that teacher 

beliefs raised a further barrier to change and reform.  

According to Whitty and Clarke (2012), attitudes are critical as they are presumed to 

guide people’s actions. Perry (2007) conducted a study with primary teachers who were 

identified by their professional mathematics associations as excellent teachers. The teachers’ 

viewpoints were explored to identify the attributes of an effective teacher. Along with the 

fundamentals of having a good understanding of the curriculum, Perry (2007) found that an 

effective mathematics teacher exhibits passion and enthusiasm for the subject, and overall, 

has a core love of mathematics.  

As Perry’s research related to primary mathematics teachers, it is not as yet clear 

whether secondary teachers demonstrate these same attributes, or furthermore, whether the 

newly appointed Year 7 mathematics teachers in Queensland secondary schools possess a 

robust understanding of the Year 7 curriculum as it is likely to be new to them.  

Transitioning Students from Primary to Secondary Schooling 

As indicated initially in the introduction, the transition from primary school to secondary 

school is of particular importance for this research. Transition is a significant step for many 

students, and can be deemed as a rite of passage. Although many students will make a 
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seamless transition, for others it can be a hard and lonely road possibly leading to academic 

disengagement (Waters, Lester & Cross, 2014). When reviewing the transition literature, it 

was found that the students’ perspective was the predominant focus. 

Mackenzie, McMaugh and O’Sullivan (2012) argue that during this transition phase, 

most students are experiencing enormous psychological and emotional changes. Perso (2005) 

highlights the vulnerabilities associated with transitioning adolescents and suggests altering 

mathematical pedagogy by incorporating the use of ICT in lessons, adopting peer tutoring 

and group discussion, providing meaningful feedback, and incorporating the use of contexts 

that are applicable and engaging. Jindal-Snape and Foggie (2008) concur, and suggest that 

strong support from family, peers, school systems, professionals and the community is 

beneficial for students during the transition. 

A widely accepted method to diminish the worry and anxiety of the transition for 

students is the adoption of a school-based program where schools could incorporate induction 

days, transition days, and peer support programs (Jindal-Snape & Foggie, 2008; Perso, 2005; 

Rice, Frederickson & Seymour, 2011). However, one study conducted by Zeedyk et al. 

(2003) suggested that teachers, in addition to the actions that the school takes to ease the 

transition, should equally focus upon empowering children to cope with the anxieties 

themselves. This was also supported by Waters et al., (2014) who state that “the success of 

any change involves the process of coping with change” (p. 155). 

A lack of continuity for students transitioning from primary to secondary school 

emerged as an issue in the literature; as a majority of secondary schools adopted a “fresh 

start” approach. This meant the previous history of students was not considered, possibly due 

to the lack of trust between primary and secondary schools, which can vastly affect 

developing students (Bicknell & Riley, 2012; Jindal-Snape & Foggie, 2008). Akos, Shoffner 

and Ellis (2007) discuss the effects of mathematical placement of students when they enter 
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secondary school, which significantly affect their opportunities for success and later career 

prospects. According to Akos et al., (2007), mathematical placement refers to the strategic 

placement of students into specific mathematics classes according to ability grouping. While 

their discussions focused on incorporating the usefulness of a school counsellor in 

mathematics placement, the inadequacies of ability grouping – or streaming, was also noted 

in the way School 1 handled its remedial classes, and School 2 conducted its Echo classes 

(further discussed in Chapter 4). This is supported by Frean (2008) and Turner (2007), who 

both argue that streaming can negatively impact developing students by leaving groups of 

students behind. Furthermore, Frean also identified that children who are grouped by mixed 

ability outperformed streamed classes and were found to enjoy mathematics more so than 

streamed students. Forgasz (2010) concurs with Frean in relation to the limited success of 

streaming at this juncture for developing students mathematical knowledge. 

Overall, the literature predominately indicates that the transition to secondary school 

is detrimental to students’ development, as they are already precariously positioned due to the 

earlier onset of adolescence. While the transition to secondary schooling is an organisational 

reality, steps should be taken to consider the emotional support of the students, whilst also 

accounting for their educational needs specifically relating to mathematics. This is of 

particular importance in Queensland where this transition now occurs 12 months earlier.  

Out of Field Teaching 

In recent times a shortage of teachers qualified to teach mathematics in secondary schools has 

occurred with a subsequent misfit between appointment, qualifications and experience 

(AMSI, 2014). This shortage has led to secondary teachers teaching subjects that they are not 

qualified to teach, a practice known as teaching out of field (Hobbs, 2012b). This is further 

supported by the Australian Education Union (AEU), whom stated in their ‘2016 State of Our 

Schools Report’, that “a significantly higher proportion of principals in Queensland (76%) 
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believe there are maths and science classes taught by teachers not fully qualified” (p. 9). In 

the same report, the AEU also revealed that nationally, there has been a drastically higher 

proportion of principals who found it harder or much harder to fill staff vacancies (AEU, 

2016).    

Recent data from AMSI (2014) has identified that the available teaching positions in 

mathematics are harder to fill than any other teaching positions and suggest that nearly 40% 

of mathematics teachers in Junior Secondary schools in Australia are currently unqualified to 

teach mathematics. While this is troubling, Sharplin (2014) argues that the qualifications of 

teachers are only one of a number of facets that should be considered. After completing a 

longitudinal study of 29 teachers in rural Western Australia, Sharplin found that the 

experience of teachers and the degree of fit or misfit between teachers and their teaching load 

is a key consideration for successful student outcomes.  

Furthermore, as teachers frequently teach across more than one subject area, they may 

be in-field for some subjects and out of field for others. Sharplin (2014) argues that “the 

underlying issue with out of field teaching is the misfit between educators’ teaching 

appointments and the field or phase of their employment” (p. 98). Schools in lower socio 

economic or rural contexts were also more likely to utilise out of field teachers, typically 

because there is a lower desire to work in such contexts due to the reduced opportunities for 

career advancement (Hobbs, 2012b; Sawchuk, 2008). The severe shortage of specialist 

mathematics teachers in Queensland secondary schools will be worsened with the addition of 

another year level.  

Appropriate teacher placements steer education quality as a specialist mathematics 

teacher is likely to be far more effective at teaching students the mathematical content and 

skills to effectively engage and evoke understanding than are non-specialists (Du Plessis, 

Gillies & Carroll, 2014). Steyn and Du Plessis (2007) state that “out of field teachers struggle 
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to teach effectively, which influences their own perception on their professionalism, quality 

teaching and the extent of the success of their development in teaching as a profession” (p. 

149). Students, therefore, are not the only stakeholders to be negatively affected by the 

adoption of out of field teachers. Teachers themselves can experience unhappiness, stress, 

and self-doubt when faced with teaching in subject areas that do not align with their own 

expertise. 

The literature reveals two predominant schools of thought in relation to out of field 

teachers. First is a proactive standpoint, whereby the focus remains on the improvement of 

the qualifications and content knowledge of out of field teachers to combat their lack of 

knowledge. Second, from a reactive standpoint, schools are forced to remedy staff shortages 

by employing out of field teachers as the only viable option with little plan for professional 

development.  

In the proactive approach, the literature suggests that in order to improve the content 

knowledge of out of field teachers, further professional development or teacher-focused 

education is required. Vale (2010) outlines research conducted by Victoria University where 

eleven teachers from five Victorian, regional schools underwent an intensive professional 

development program, with the aim of preparing these Junior Secondary teachers to teach 

Senior Secondary mathematics. It was discovered that by developing their skills, with the 

assistance of Senior Secondary mathematics teachers, their mathematical content and 

pedagogy had deepened and broadened (Vale, 2010). Internationally, Ireland has adopted a 

two year diploma course at University level to improve the mathematical knowledge of out of 

field teachers (Donnelly, 2012). This program was devised to directly combat the shortage of 

mathematics teachers which occurred during a period of decline in student mathematical 

ability.  
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A reactive approach occurs when school administration seeks only to fill the 

deficiency of teachers in specialist roles such as mathematics with whatever options are 

available. Ingersoll (1998) conducted a large scale study in the U.S. and found that the 

secondary schools are riddled with problems of recruitment and retention and that out of field 

teaching is a common occurrence. Sharplin (2014) concurred and stated that in the strive for a 

good match between teacher and teaching position, the appointment of the prospective 

teacher can be tainted by role displacement, phase displacement, role stretching and phase 

stretching – where teachers are employed to teach year levels and subject areas not familiar to 

them. The underlying issue with the reactive approach is that the problem is focused on 

finding any registered teacher to stand and teach mathematics classes, rather than focussing 

upon ongoing professional development that may eradicate this problem to begin with 

(Lederer, 2004).  

Professional Development 

Professional development, in any field of study, focuses upon changing and improving 

teacher quality and student achievement of those teachers already in the teaching profession; 

where individuals are able to update, revise and reflect upon their current practices (Foster, 

Toma & Troske, 2013; Roland, Collela & Igbokwe, 2014). Usdan, McCloud and Podmostko 

(as cited in Green & Kent, 2016) declared that “no single principle of school reform is more 

valid or durable than the maxim that student learning depends first, last, and always on the 

quality of the teachers” (p. 2). Foster et al. (2013) identified professional development as one 

of the few approaches by which teacher quality can be improved. This is further supported by 

Kimmel, Deek, Farrell and O’Shea (1999) who state that “professional development has 

become a key component for reform in teaching, learning and curriculum change” (p. 241); 

and as such, to be recognised as a registered teacher in Queensland, professional development 

must be undertaken and maintained. 
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To preserve registration credentials, teachers must comply with the Education (QCT) 

Act 2005. The Queensland College of Teachers (QCT) is responsible for ensuring teachers, 

employing authorities and other agencies are in compliance with the Act, and as such have 

devised a Continuing Professional Development (CPD) Policy and Framework required 

under section 30 (1) of the Act,  involving Professional Development. At least 20 hours of 

Professional Development is required per annum, for a fully registered teacher teaching more 

than 20 days per year; in accordance with the Australian Professional Standards for Teachers. 

There are four career stages outlined in the Australian Professional Standards for Teachers 

consisting of Graduate Teachers; Proficient Teachers; Highly Accomplished Teachers; and 

Lead Teachers. While these standards are useful for teachers, and provide a guideline as to 

the professional standards to be upheld, there is very little reference to mathematics, with 

Numeracy being the only facet covered (QCT, 2017).  

Teacher leadership or lead teachers, as outlined by Curtis (2013), incorporates 

specific roles and responsibilities that acknowledge the aptitudes of the most effective 

teachers and implements them in service of student learning, and teacher learning and 

collaboration. Green and Kent (2016) further support the adoption of lead teachers stating 

that “school systems should provide their highest-performing teachers with leadership roles 

that both elevate the profession and enable them to have the greatest impact on colleagues 

and students” (p. 1). As the demand of quality education and the need to foster effective 

teachers is unprecedented, the challenge to incorporate timely and appropriate mathematics 

professional development into schools is becoming increasingly apparent (Curtis, 2013). Not 

only will professional development achieve this improvement of knowledge, and broaden the 

scope of strategies utilised to teach mathematics effectively, it is also useful for supporting 

out of field teachers.  
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Conclusion 

A variety of relevant key themes have been critically examined in this literature review to 

outline the potential key considerations for, and effect upon mathematics teachers.  It is 

evident throughout the literature that, at times, the research is intertwined where an author 

covered more than one underlying theme in the one paper. For example Campbell et al. 

(2014) discussed topics relating to MCK and PCK pertaining to the theme of teaching 

mathematics in Junior Secondary schooling, and also incorporated discussions relating to 

another key consideration where teacher attitudes towards teaching mathematics was of 

focus. 

The literature provided pertinent ideas regarding the aforementioned theme. However, 

there were a number of gaps evident which require further investigation. While there is a vast 

quantity of literature surrounding the teaching of mathematics, in Australia it focuses 

separately on either primary or secondary school teachers. This does not pinpoint teachers 

teaching mathematics to Year 7 students which are the specific year level of focus for this 

study, bringing their own challenges due to the onset of adolescence. Therefore, further 

investigation is warranted about the existing MCK, PCK and TPACK of Year 7 mathematics 

teachers.  

In addition, while there is vast research applicable to student attitudes and beliefs 

about mathematics, there is little literature focused upon the perspectives of mathematics 

teachers. This is particularly important due to the increased use of out of field teachers 

employed to teach mathematics, which are more likely to hold a less than optimal view on the 

key learning area of mathematics. While the incorporation of out of field teachers may be a 

necessity due to the increased shortage of mathematics teachers, professional development is 

required to increase the mathematical knowledge and understanding of such teachers. The 

literature suggests that although teaching standards are recognised and professional 
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development is a requirement in order to sustain teacher registration, further research and 

literature would be useful as there was very little research identified in the Australian context. 

These themes consequently have considered and utilised to form the basis of the interview 

questions in the interviews and will be discussed in more detail in Chapter 3. 
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Chapter 3.  Methodology 

In this chapter the research design and methods used in devising and implementing this study 

are discussed. The research dimensions that underpin the study will be outlined, and the 

procedural considerations that formulate the research methodology are examined. The 

conceptual framework of teacher identity is then explained. Finally, the research methods 

used to conduct the research are then outlined.   

The purpose of this research is to explore the existing mathematical knowledge of 

Junior Secondary teachers in two Queensland secondary schools. While a mixed method 

approach combining two or more methods, processes and philosophies of inquiry was 

considered; a qualitative approach was utilised due to the small scope and in-depth 

information required to understand the context of this study (Kumar, 2014).  

This qualitative inquiry utilised a case study approach which involves the collection 

and recording of data about a phenomenon (case), and the candid preparation of a report of 

the findings (Bassey, 1999). A case study will be able to effectively encapsulate the attitudes, 

beliefs and knowledge of the participating Junior Secondary mathematics teachers and to 

determine what professional development has been undertaken and examine whether further 

professional development is sought by, or needed for, these teachers.   

Research Dimensions  

A number of key research dimensions were identified as a result of the literature review. The 

three main dimensions as explained below provide the focus in each teacher / stakeholder 

interview; however, it is important to note that the first dimension of teacher self-reflection of 

competence has been sub-divided into sub-dimensions due to its relevance and significance 

(See Figure 1).  
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Figure 1.  Relationship of Knowledge Contributing to Teacher Self-Reflection of Competence 

 

Dimension one: teacher self-reflection of competence. 

 ‘Identifying the mathematical knowledge of Junior Secondary teachers’ in terms of self-

reporting of competence and knowledge in teaching mathematics to Year 7 students. 

 Identifying the pedagogical methods utilised by the teachers to identify the strategies 

adopted to effectively teach mathematics to Year 7 students, and how their methods of 

teaching are currently evolving.  

 Exploring the use of technology when teaching mathematics to understand if and how 

teachers are incorporating differing types of technology to engage students.  

Dimension two: transition of Year 7 students to secondary schooling. 

Exploring the attitudes and experiences of teachers to gain an insight into each participant’s 

past experience in the teaching sector (and in mathematics more specifically) and how these 

experiences have shaped the way they teach mathematics. The purpose here was to identify 

their opinions about the transition of Year 7 students into the secondary schooling system. 

Dimension three: professional development. 

Evaluating current professional development pertaining to mathematics to identify if recent 

professional development has been undertaken, its efficacy in improving teaching, and 

whether further professional development would be beneficial. If teachers indicate that 

Teacher-Self 
Reflection of 
Competence  

Mathematical Content 
Knowledge (MCK) 

Pedagogical Content 
Knowledge (PCK) 

Technological and 
Pedagogical Content 
Knowledge (TPACK) 
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additional professional development is required, the topic areas thought to be most useful will 

be elicited.  

 The dimensions identified above therefore form the basis of the research questions. 

The specific research questions focused on Year 7 mathematics teachers to ascertain their 

existing level of various forms of mathematical knowledge. In addition, how schools have 

managed the transition was investigated. Finally, existing professional development practices, 

and what type of further training and development they may require was investigated. The 

specific research questions as identified in Chapter 1 are restated below:  

1. How prepared were the teachers to teach Year 7 students in terms of content 

knowledge and pedagogical practices? 

2. How did each school organise the transition of Year 7 students in terms of 

mathematics? 

3. Are current professional development practices appropriate to support teachers? 

Teacher Identity Framework 

The theoretical framework underpinning this study is ‘teacher identity’ also known as 

‘professional identity’; which focuses upon a range of teacher characteristics and 

encompasses their knowledge, values, beliefs about themselves as educators and their 

pedagogies relating to teaching (Bennison, 2014; Grootenboer, Smith & Lowrie, 2006). 

Ballantyne, Kerchner and Aróstegui (2012) suggest that teacher identity is a very useful lens 

for examining the behaviour of teachers as it provides a solid foundation to effectively 

investigate qualitative data.  

This theoretical lens is particularly beneficial for this case study, as the information 

that is being sought from mathematics teachers and key stakeholders, derives from their 

opinions and viewpoints of themselves as teaching professionals. Graham and Phelps (2003) 

state that it is vital that teachers come to realise their identity as a lifelong learner and 
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understand their own values, attitudes and beliefs as learners. Kirby (as cited in Beijaard, 

Verloop, & Vermunt, 2000) agrees and states that identity formation is regarded as a 

continuing process that involves the clarification and reiteration of experiences as one lives 

through them.  

Hobbs (2012a) suggests that teacher identity can work in unison with self-efficacy to 

reflect an individual’s belief in their capacity to influence their environment in relation to 

motivation, behaviour and particular performance accomplishments. Furthermore, teachers’ 

awareness of their own teacher identity affects their professional development, their ability 

and inclination to manage educational change, and how they innovate in their teaching 

practice (Beijaard et al., 2000). These notions will be carefully considered in this study, given 

that professional development is a key process for improving mathematical knowledge. 

Beijaard, Meijer and Verloop (2004) argue that in research incorporating teacher 

identity, specific attention is given to the relationship between relevant topics such as ‘self’ 

and ‘identity’; the role of the context in the professional identity formation; and what is 

perceived as ‘professional’ in professional identity. In addition, Beijaard et al. (2000) propose 

that “most teachers’ current perceptions of their professional identity reportedly differ 

significantly from their prior perceptions of this identity during their period as beginning 

teachers” (p. 749); and as such, the duration of time in the teaching profession and quality of 

experience teaching is another facet investigated in this research. 

Research Design 

The empirical work of this study was based upon primary data collected from two secondary 

schools. As there is a known contact at each school, and the two educational sites were 

located within close geographical distance to the researcher, convenience sampling was used.  

The case study approach is appropriate to develop a deep and holistic understanding 

of a single phenomenon. In this instance the ‘case’ consists of the ten teachers/school leaders 
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at two school sites. Case studies also provide an effective platform for an in-depth 

investigation encompassing the viewpoints of the participants and identifying the 

relationships, patterns, and themes that occur (Holosko & Thyer, 2011). Furthermore, case 

studies offer opportunities to observe the characteristics of a phenomenon with a view to 

establish generalisations and emergent patterns about the wider population (Bassey, 1999). 

Although initially each school was to be considered as a separate case in its own right, the 

two schools have instead been considered together to form one case study. This change of 

approach occurred after the participants had been interviewed, in the analysis stage of 

research, since a majority of the responses were similar.  Where pertinent, the influence of the 

school on the teacher’s role is identified.  

Interviews are understood in this research as an interaction between individuals with a 

specific purpose in mind (Kumar, 1999). Interviews with teachers were semi-structured and 

lasted approximately thirty minutes. Freebody (2006) suggests that semi-structured 

interviews are the “best of both worlds” by determining central issues as the hub of the study, 

whilst also allowing the interviewee a level of spontaneous control over the structure and the 

significance of the discussion (p. 133). While there were set questions based on the literature 

to be followed as outlined in the interview schedule (Appendix A); additional questions were 

asked, based upon responses given, thus providing a more flexible interview structure further 

tailored to each individual participant (Wiersma & Jurs, 2005). In addition, interviewees were 

given the option to discuss any issues that were not raised by the researcher. Typically the 

interviews took place in an available office or conference room, allocated at the discretion of 

each school. Each participant was interviewed once only with the option of a second 

interview, however subsequent interviews were not required, nor requested by any of the 

participants.  
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The participants in this study were interviewed in order to identify their beliefs and 

attitudes towards teaching mathematics to Year 7 students, this involves the participants 

reflecting upon and critically analysing their own identity as a teacher. They were invited to 

self-evaluate their strengths and weaknesses pertaining to the understanding and 

communicating of mathematical knowledge; the methods they utilise to teach mathematical 

concepts; and the way in which technology is utilised within their pedagogical approaches. 

These tasks can be difficult and daunting for some. Some teachers may have difficulty 

acknowledging the discomfort and challenge that reflection of their teacher identity entails; 

however, others may more easily articulate their teacher identify. These differences were 

carefully and ethically managed when conducting the interviews (Graham & Phelps, 2003).  

This project is positioned as a preliminary study as the impact of the newly 

transitioned Year 7 students into secondary schooling has not been explored in terms of their 

mathematical education and there is, therefore, scope for further research on this topic.  

Participants  

The qualitative data was gathered from a variety of classroom teachers, the mathematics 

Heads of Department, and other key school stakeholders such as school leaders. The sample 

size consists of six participants from School 1; and four participants from School 2 to provide 

a “valid, workable and manageable” data set (Kumar, 2014, p. 39). Table 1 outlines the 

demographics and experience of each participant. Each participant was de-identified with the 

use of pseudonyms to ensure anonymity and confidentiality. 

Each school was contacted via email to gauge interest in the study, and after agreeing 

to participate; each school liaison invited participants and then provided the researcher a list 

of interviewees preceding the day of interview. The specific details and credentials of each 

participant were not known prior to each interview, thus the researcher had no influence in 

determining the expertise and relevance of the interviewees. Some of the participants were 
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not currently teaching Year 7 students, however, they had done so in the past. Each 

participant was asked questions pertaining to the same issues, with the aim of encapsulating 

an emergent pattern to improve the quality of the interview data (Diefenbach, 2009).  

Table 1.   

Demographics and Qualifications of Participants 

Participant Age 
Range 
(years) 

Gender Time at 
School 

Site 

Current Teaching 
Position 

Qualifications 

School 1      

 Peter 40-50 Male 6 years Mathematics HOD B.Ed. Grad Dip Ed (Math) 

 James 20-30 Male 2 years Y8 Maths Co-Ord B.Eng (Civil). Grad Dip Ed (Math/Phys) 

 Rose 30-40 Female 11 years Y9 Maths Co-Ord B.Sc. Grad Dip Ed 

 Violet 50-60 Female 22 years Y8-12 Maths Teacher Dip Teach, then upgraded to B. Ed 

 Leigh 50-60 Male 2 years Y7 Maths Co-Ord B. Ed (Primary P-10). Flying Start. 

 Dylan 30-40 Male 2 years Y7 Maths Teacher B. Ed (Primary). Flying Start. 

School 2      

 Mary 40-50 Female 9 years Y7 Echo Facilitator Dip Teach, then upgraded to B. Ed 

 Caroline 20-30 Female 4 years Y7-9 Maths Teacher BPsySc. Grad Dip Ed. Studying Masters 

 Dougal 40-50 Male 3 weeks Y11/12 Maths Teacher 

Dir of Academic Perf 

B.Ed (Math/Science) 

 Carly 50-60 Female 1 year Y7-9 Maths Teacher B.Sc/B.IT. Grad Dip Ed. 
 

Note. Maths denotes Mathematics; HOD denotes Head of Department; B.Ed denotes Bachelor of Education; Grad Dip 
Ed denotes Graduate Diploma of Education; Co-Ord denotes Co-ordinator; B.Eng (Civil) denotes Bachelor of 
Engineering majoring in Civil Engineering; B.Sc denotes Bachelor of Science; Dip Teach denotes Diploma of Teaching; 
Flying Start denotes a Flying Start teacher who is primary trained brought in from state primary schools to teach Year 7 
students in the secondary setting; Echo denotes a special program conducted at School 2 which aims to enhance the 
gifted students in mathematics and other disciplines; BPsySc denotes Bachelor of Psychological Science; Dir of 
Academic Perf denotes Director of Academic Performance and Innovation 

 

Data Instruments 

An Interview Schedule (Appendix A) was provided to each participant outlining the intended 

interview questions with time given for perusal and clarification if necessary. The interview 

questions were arranged into the following themes to facilitate a smooth transition and flow 

between key topics: general information to ascertain background training and experience of 

the participant; mathematical knowledge to identify the mathematical proficiency of the 

participant; pedagogical knowledge to evaluate the participant’s methods of teaching 

mathematics education; technological pedagogical knowledge to evaluate if (and how) the 

participant utilises technology to engage students in mathematics; and finally professional 

development completed to determine if the participant is up to date with professional 
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development in the area of mathematics, and whether further professional development is 

required.  The aforementioned themes were derived from the literature review.     

It was imperative to ensure that the interview schedule, as the primary data instrument 

utilised to collect the data in this research, was valid. According to Kumar (1999), face 

validity is evaluating whether the data instrument is measuring what it intends to measure, 

and is based upon the logical linkage between the interview questions and the objectives of 

the study. To ensure that the Interview Schedule was face valid, each question was carefully 

examined to confirm that it was relevant to the study, and thus provided reliable data, to 

ascertain the various mathematical understandings of the participants. To further improve the 

credibility of the research, a small sample of questions was piloted with two mathematics 

educators teaching in the tertiary sector. The purpose of this was to ensure the interview 

questions were appropriate to the study and were unbiased (Bloomberg & Volpe, 2008).  

Each interview was voice recorded and transcribed using Dragon software, with each 

transcription forming a separate data point in that each interview comprised a separate 

document. In accordance with Griffith University’s Code for the Responsible Conduct of 

Research (Griffith University, 2017), all data is securely stored for the required minimum 

time specified. In this instance, the transcriptions will be stored for a minimum of five years 

from the date the findings are officially released. A copy of the transcriptions is available to 

all participants as outlined in the information sheet (Appendix C). The signed participant 

consent forms will be retained for a minimum of fifteen years after the project is concluded or 

abandoned in accordance with section 601.2/C111 of the University Sector Retention and 

Disposal Schedule.  

Methods of Data Analysis 

Rather than employing a third party, the interviews were transcribed by the researcher as the 

additional exposure to the vocalisation of each interview helped to further enrich an 

Table 2. 
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understanding of each participant and the significant opinions they portrayed. The Six Phases 

of Analysis approach (Braun & Clarke, 2006) formed the basis of the analytical process 

utilised in this study. Table 2 outlines this six stage approach in detail.  

Table 2. 

The Six Phases of Analysis (Braun & Clarke, 2006, p. 87) 

Phase Description of the Process 

1. Familiarizing yourself with your data Transcribing data (if necessary), reading and re-reading the data, 

noting down initial ideas. 

2. Generating initial codes Coding interesting features of the data in a systematic fashion across 

the entire data set, collating data relevant to each code. 

3. Searching for themes Collating codes into potential themes, gathering all data relevant to 

each potential theme. 

4. Reviewing themes Checking if the themes work in relation to the coded extracts (Level 1) 

and the entire data set (Level 2), generating a thematic ‘map’ of the 

analysis. 

5. Defining and naming themes Ongoing analysis to refine the specifics of each theme, and the overall 

story the analysis tells, generating clear definitions and names for 

each theme. 

6. Producing the report The final opportunity for analysis. Selection of vivid, compelling extract 

examples, final analysis of selected extracts, relating back of the 

analysis to the research question and literature, producing a scholarly 

report of the analysis. 
 

 

In the data immersion stage, key points were progressively identified in the 

transcription process, and these noteworthy topics were collated on a separate document for 

further consideration. The transcriptions were analysed with the most significant information 

identified in the data corpus organised via a thematic coding approach. The method of 

coloured highlighting was utilised for coding purposes; where specific colours were applied 

to highlight frequently occurring topics and themes outlining their prevalence (Silverman, 

2004). Table 3 indicates the varying categories that emerged along with a key of colours 

utilised throughout the transcriptions.  

Once the data was colour coded, the practice of re-reading, otherwise known as repeat 

reading was embarked upon which involved reading the colour coded data again and actively 

searching for patterns and meaning (Braun & Clarke, 2006). The key topics at this stage were 
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revised to ensure they reflected the appropriateness of the interview content and emergent 

patterns identified. It is at this stage that the researcher challenged an initial understanding by 

searching for discrepancies and negative instances in the patterns, and sought alternative 

explanations to findings other than those presented (Bloomberg & Volpe, 2008). Once the 

analysis had been undertaken, it is at this stage that it was decided upon that the findings and 

results were to be addressed together (White, 2011).  

Table 3.  

Thematic Categories with Corresponding Colours for Thematic Coding 

1 Teacher Background Experience and Training  

2 Knowledge and Reference to the Australian Curriculum: Mathematics  (ACARA)  

3 Transition from Primary Schooling to Secondary Schooling  

4 Mathematical Content Knowledge (MCK)  

5 Pedagogical Content Knowledge (PCK)  

6 Technological Pedagogical and Content Knowledge (TPACK)  

7 Incorporation and History of Professional Development  

8 Out of Field Teaching  

9 Miscellaneous   

 

Ethical Considerations 

An Expression of Interest Letter was emailed to each school to make initial contact and to 

gauge prospective interest (Appendix B). An Information Sheet (Appendix C) was then 

emailed to the principal of each interested school outlining the purpose of the research. A 

hardcopy of this was provided to each potential participant prior to the interview. A Consent 

Form (Appendix D) was also provided at the commencement of each interview and was 

signed and dated by the participant as evidence that consent was given prior to the interview 

taking place.  

As the researcher has a background in mathematics education, it is imperative that the 

researcher remained unbiased as much as possible and objective at all times ensuring that the 

correct procedures and protocols were followed and the introduction of personal interest 

minimised (Kumar, 2014). The researcher was very careful during the interviews not to 
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communicate personal views to the interviewee so that preferable responses were not implied 

(Wiersma & Jurs, 2005).  

Ethical clearance was sought and granted through the Griffith University Human 

Research Ethics Committee (Griffith University Ethics Reference Number: 2016/079), and 

all research was conducted in accordance with approved protocols. Permission to conduct the 

research was not required from Education Queensland or Independent Schools due to the 

small nature of the study.  

  



YEAR 7 TRANSITION AND JUNIOR SECONDARY MATHEMATICS TEACHERS 46   

 

 

 

Chapter 4. Results and Discussions  

Three main dimensions were identified in the literature review and were subsequently used to 

guide the interviews (See Figure 2). The first theme is ‘Teacher Self-Reflection of 

Competence’, is multifaceted and includes their: Mathematical Content Knowledge (MCK); 

fluency with Australian Curriculum: Mathematics; Pedagogical Content Knowledge (PCK) in 

terms of the teachers’ strategies and methods to effectively teach mathematics to Year 7 

students; and Technological and Pedagogical Content Knowledge (TPACK). The second 

dimension is ‘Transition’, which considers varying perspectives from the teachers in terms of 

how the school prepared for the Year 7 students, and how the teachers’ believe they are 

teaching these students. The final dimension relates to ‘Professional Development’, which 

uncovers the current exposure to, and prospective need for, professional development 

pertaining specifically to mathematics.  

 

Figure 2.  Identified Dimensions of Focus in this Study 

 

The results and discussions have been infused together due to the complexity of 

qualitative research and the interconnecting nature of the findings to ensure that discussions 

remained interesting, and avoid repetition. At times in this chapter, there will be more or less 

of an emphasis on the findings or the discussion depending on the scope of the findings or 

•   Mathematical Content Knowledge (MCK) 

•   Pedagogical Content Knowledge (PCK) 

•   Technological and Pedagogical Content Knowledge (TPACK) 

Teacher  Self -Reflection of 
Competence 

•    Issues relating to the transition of Year 7 students  Transition 

 

 

•   Desired Professional Development  

•   Hindrances to Professional Development 

•   The issues of Out of Field Teaching and methods to address it 
 

 

Professional Development 
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relevance of the discussion. In the following discussion italics are used to indicate participant 

comments.  

Teacher Self-Reflection of Competence 

Mathematical content knowledge (MCK). 

Proficiency with mathematical content. 

All of the participants believe they possess a reasonably strong mathematical understanding 

of the topics and concepts covered when teaching mathematics to Year 7 students. Table 4 

outlines the teacher’s response when asked to describe their mathematical knowledge. Out of 

the five participants who responded very good or very confident, four were the most senior in 

terms of teaching position within the school hierarchy. Mary (very confident) had past 

experience tutoring mathematics for Griffith University and Kip McGrath which may have 

led to her enhanced understanding. Furthermore, Leigh (very good) felt he has considerable 

experience teaching and can anticipate topics that are more difficult for students. This aspect 

will be explored in more depth when the pedagogical approaches to teaching mathematics to 

Year 7 students are outlined. 

 

 

 

 

 

 

While Rose (satisfactory) was in agreement that teachers’ mathematical 

knowledge was important, she felt that more emphasis and thought should be focused 

upon the needs of the students. She explained that:  

Teaching younger kids is not about my knowledge in the subject. When 

teaching the junior ones, we have to be able to see it from the kids eyes with 

Table 4. 

MCK Teacher Response Scale 

Response Frequency 

Satisfactory 1 

Confident 4 

Very Good 3 

Very Confident 2 

Note. MCK denotes Mathematical Content Knowledge 
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what maths is like and to build an interest. To let them have confidence and 

mastery of what they are doing at that year level. 

 Rose also believed that most mathematics teachers have the appropriate mathematical 

content knowledge to teach Year 7, 8 and possibly year 9 students. However in addition, she 

felt that: 

You have to be able to understand at that age how much a kid can 

comprehend, and based on that maturity level of the kids, you have to know 

how much these kids can handle and let them build the success in the work 

that they do. 

Rose makes an important point here that in addition to possessing a good understanding of 

the mathematical content as supported by Ma (1999), a teacher must also know their students 

in terms of their ability to comprehend the content that is being taught, and ensure alignment 

between student maturity and adopted pedagogical approaches. Schoenfeld and Kilpatrick 

(2008) support this notion and have devised a provisional framework for proficiency in 

mathematics teaching. Amongst other skills, “knowing students as thinkers and knowing 

students as learners” (p. 2) is of paramount importance. Therefore, appropriateness of the 

content, in conjunction with understanding “how much” the students can handle, as well as 

the timing of when to deliver that content, is a key consideration.  

Limitations of mathematical content. 

A number of issues and limitations relate to the MCK of the participants. When asked about 

the topic areas that are believed to be difficult in terms of their mathematical content 

knowledge (MCK), a number of difficulties were presented as outlined by five of the ten 

participants.  

James mentioned that he has difficulty in simplifying content to a level that is easily 

comprehended by students, my biggest struggle is relating to the students and dumbing it 
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down to their level. He also declared that to some extent he is unaware of or does not 

effectively consider students’ understanding of mathematical content, as he always 

overestimates their background knowledge and understanding of the topic. Rose agrees in 

relation to student background knowledge and suggested that in maths, kids often come to us 

with a lack of some of the basic skills. So the question remains, as to whether this is an issue 

on the teacher’s part by not sufficiently considering their students level of ability, or if the 

issue lies with previous teachers who may have not covered the prescribed content 

adequately.  

Another point of interest relates to the observation that some topic areas are less 

enjoyable than others, and at times more difficult to teach. Rose identified statistics and 

probability topics requiring additional thought and attention and finds it to be a grey area.  

She felt that she has less natural ability and finds that statistics in particular never sits well 

with me... There’s never a right answer, it depends on how you look at the data and how you 

analyse the data, meaning that it can be interpreted in a number of ways. Rose likes 

mathematics to be black and white, presumably with a right answer and thus with no 

ambiguity. Violet also provided a similar response stating that although she loves teaching 

mathematics, probability is my least favourite topic, and believes this was due to having 

trouble recalling this being taught to her at school. This lack of awareness may potentially 

impact her ability to effectively teach this topic area to students as a result of her diminished 

attitude and potentially reduced teacher capability.  

Caroline outlined that she struggles to teach spatial reasoning, I really struggle more 

with spatial reasoning, like the translations with reflections in geometry… I have to really 

focus to try and figure it out. Caroline completed a Graduate Diploma of Education and this 

may be the cause of this deficiency since Caroline’s pre-service teacher education is limited.   
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Carly indicated confidence in teaching students up to Year 12; however, she identified 

a difficulty relating to her analytical skills associated with problem solving:  

When you are trying to solve a problem with them, you can solve one problem 

one way and the next problem is going to be totally different and they actually 

have to use their analytical skills. And to actually try and teach them those 

analytical skills is an issue.  

  The last finding pertaining specifically to mathematical content knowledge relates to 

Dylan, who stated that he has a good content knowledge of Year 7 topics as outlined 

previously and subsequently teaches tutorial style remedial classes to students. Such tutorials 

incorporate simplified topics with the inclusion of easier questions, and the teacher spends 

considerable time on such topics before moving to the next foci. Students are required to 

participate in such tutorials in addition to their normal mathematics class and this continues 

until the teacher feels they are at a satisfactory level to pass the subject overall. Although 

Dylan has this knowledge and experience, he candidly described that:  

To be honest when I got to grade 9 it was a little bit confronting having to 

learn a bit of stuff like your linear equations and stuff that I had not done 

since I was in year 9, so I had to learn. So my confidence wasn’t there at that 

stage with that. By the time I was able to teach myself and go through and 

actually do the lessons before I actually taught it which took a bit of time, 

now it’s fine. 

This particular teacher was denoted as a flying start teacher who is primary trained and has 

transitioned to secondary school to specifically cater for the relocation of Year 7 students. 

Flying start teachers will be discussed in more depth in the next section of ‘Transition’. 

Although Dylan felt confident to teach mathematics to Year 7 students, as he had experienced 

teaching this year level in the past at the primary school level, he was now faced with 
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teaching mathematics to year 9 students which was beyond his usual scope of knowledge and 

understanding. He thus has had to re-learn the content to teach year 9 students.  

The need to relearn content was also identified by Caroline who described that: 

I had to learn it all because I didn’t do it at university, but having taught it 

for a couple of years, I feel quite confident now, and I have also done Year 7, 

8 and 9 so I understand where they need to go.  

This is a connected concern with out of field teaching; however, a further aspect noted here is 

that mathematical trained teachers can perhaps also be considered to be out of field if they are 

teaching beyond their content knowledge within their own discipline which could also prove 

detrimental to both students and teachers.  

 Proficiency and limitations with teacher knowledge of the Year 7 mathematics 

curriculum.  

The ACARA plays a significant role in the teaching profession, mandating the content that is 

to be taught. It is therefore imperative that teachers are familiar with the Year 7 curriculum, 

as well as the curriculum outlined in the year levels before and after Year 7 to ensure they 

know where their students have come from and where they are going to in terms of content 

knowledge.  

Only four of the ten participants claimed to have a thorough understanding of the 

mathematics curriculum specifically for Year 7. Peter indicated an absolute understanding of 

the Year 7 mathematics curriculum and further indicated familiarity with the curriculum up to 

year 10 due to school based responsibility for ensuring that the school curriculum was 

redesigned to align with the new curriculum:  

When we implemented year 8, 9 and 10 here, we actually implemented a Year 

7 program even though we didn’t have Year 7. So we wrote it all, we looked 

at it for continuity through the program, so once kids did arrive here, we 
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knew that we have a program that went 7 – 10. We also worked with the 

primary schools a little bit to see what they were actually doing. 

Leigh, a Year 7 mathematics co-ordinator from the same school as Peter, also 

believed he was fluent with the mathematics curriculum and devised term planners and 

assessment in mid-2014 in preparation for the Year 7s in 2015. Leigh contradicts Peter, 

indicating that a text book largely guided their planning: 

In 2014 I had to write all of the term planners and write all of the assessment 

pieces ready for Year 7 as there was nothing here at the school. So I derived 

all of the term planners and Peter and I chose a textbook and I wrote all of 

the assessment pieces in 2014 ready to kick off in 2015 – just for maths. So I 

had to be well aware of ACARA and I chose a textbook that aligned well with 

it which wasn’t hard as they do their research these companies and then my 

Term planners had to align with ACARA using the textbook. 

Caroline attributes her fluency and understanding of the Australian Curriculum to the 

professional development undertaken at her school, we have a lot of PD that we do based on 

either 7, 8, 9 Australian Curriculum and we base all of our lessons and our overviews and 

unit plans off the ACARA.   

 A number of issues related to the Australian Curriculum are evident. Six of the ten 

participants outlined a lack of familiarity with the Year 7 mathematics curriculum and 

identified a number of emergent issues that inhibit their familiarity. These issues include the 

connections between the textbook and the curriculum and the lack of time available to 

become familiar with the Year 7 curriculum.  

Three teachers admitted to possessing limited knowledge. James indicated, I am the 

year 8 co-ordinator, so I know where Year 7 finished. I don’t know the day to days of what 

they did, but I know the subjects and how far they went to. Rose is also not acquainted with 
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the mathematics curriculum for Year 7 and mentioned that she does look at the strands at 

times; however, has not had a thorough inspection to date, I do have a look at particular 

strands in terms of what it is that I need to go through, because we are always taught in high 

school. So suddenly we have a year seven, we look at it – but not greatly ... I don’t feel it was 

enough. Dougal, the most experienced teacher in the study noted that he has knowledge of 

the Australian Curriculum: Mathematics only to a degree. The responses of these three 

teachers are problematic given the importance of understanding the curriculum requirements 

of not only the year level that you are teaching, but also the content of previous and 

subsequent year levels. 

Two teachers specifically outline a lack of time as the main cause of unfamiliarity 

with the Australian Curriculum. Rose noted that we do check back at the curriculum, but not 

as much as I would like to…I just don’t have time to look at it. Carly described the main issue 

is the quantity of content to cover in the short timeframe allocated: 

Really the only issues that I find at the moment is how much stuff that we have 

to get through in such a short amount of time that we don’t actually have time 

to do as thorough a job teaching really important concepts like algebra as 

 would be ideal. This is a major issue that I can’t actually spend time making 

sure it is thoroughly learned. 

Violet notes we found ACARA is just too intense. This causes problems for students 

who are forced to move onto different concepts even though they may not comprehend the 

existing one they were learning. It’s not just hard on us, it’s hard on the students because ‘I 

didn’t understand that, but she’s moved on’. 

 The choice of textbook was crucial, as many of the teachers interviewed relied heavily 

upon this text rather than the mathematics curriculum and the majority of lessons focus solely 
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on the questions presented by the textbook. School 1 uses the MathsWorld 8 textbook chosen 

for its alignment with the Australian Curriculum.  

Rose indicates:  

We don’t really have a work program as such when year seven just came in, 

we do have a textbook. I suppose we follow closely with the textbook, and the 

reason we’ve got that set of text books is that it was based on the Australian 

Curriculum. So we kind of rely on the textbook. 

One interesting point to note, as outlined by James, is that the chosen text book for 

School 1 is useful for higher achieving students; however, can be difficult to follow for 

developing students:  

MathsWorld 8, it’s the Australian Curriculum Edition which I found (I have 

the advanced class) it’s good for them, but for the low end classes there’s not 

enough repetition in it. It jumps from one level to the next very quickly. So for 

instance, they are talking about percentages, then after the third questions 

they’ll be talking about using it in a two way table. And, we haven’t been 

practising two way tables, we have been doing percentages. 

Mary agrees with James and believes that MathsWorld 8 is more appropriate for high 

achieving students and specifically states that:  

…I’m using MathsWorld for my echo kids. It just moves quicker and has a lot 

more higher ones at the end. Well of the textbooks progress – here’s the skill, 

here’s 20, here’s another 20 a little higher level, here’s another 20 at the next 

higher level, right here’s the problem solving. We’ll do one of each in those, 

and then spend the rest of the time in the problem solving. 

 School 2 utilises the MathsWorld textbook for its extension students who undertake 

mathematics in the Echo class facilitated by Mary. Echo classes have been devised for 
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students who are highly developed in their academic learning in mathematics and incorporate 

more difficult problems to evoke higher order thinking. For its mainstream students, School 2 

utilises a different textbook called Maths Quest which also aligns with the Australian 

curriculum, and is deemed to be more focused upon the basics, with less focus on problem 

solving.  

 Another point of consideration in relation to textbook use for Year 7 students is their 

ability to navigate the text book. Carly purported that it’s just getting to know the text book… 

they need a text book lesson before we even get started working with the text book.  

In conjunction with the school textbook, another highly valued resource that is widely 

adopted by School 1 a Queensland Department of Education program Curriculum into the 

Classroom (C2C) (DET, 2016) developed to assist in the implementation of the Australian 

Curriculum. A comprehensive set of adaptable digital planning materials are made available 

to all Queensland state schools; however only a modified set of materials are made available 

to Catholic and Independent schools and this is likely the reason as to why this resource was 

not specifically mentioned by the teachers of School 2. Violet describes her use of C2C, Yes, 

so we follow the C2C; we formulate it to suit our kids and stuff. Initially the C2C when it 

came out, the national curriculum we followed it to the tee. But since then we have modified 

it slightly.  

Dylan combines the use of the C2C and the textbook. While he does mention that he 

is familiar with the Australian Curriculum, he does admit to reviewing it only occasionally 

which can be problematic since the mathematics curriculum is regularly updated: 

So I take what I’ve been given with the textbook and the term overview and I 

probably refer back to C2C more than anything. So I look at the teacher notes 

on that which are linked to the ACARA – so I don’t necessary go back to the 
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ACARA website but I’ll go look at what I have to teach, look at the textbook 

materials, and then I always for of link it up with the C2C. 

Pedagogical content knowledge (PCK). 

As with mathematical content mastery, it is crucial that mathematics teachers use effective 

and engaging pedagogy (Shulman, 1986). All of the participants mentioned that they have 

recently altered their pedagogic practices. Peter, as Head of Department for Mathematics for 

School 1, has jurisdiction over the direction of the Mathematics Department and recently 

adopted the Marzano teaching approach:  

Yes, we have our professional annual reviews within the school and 

department. So part of that is we have to pick a couple of pedagogical areas 

from Marzano that we want to work on, so it might be engagement, it might 

be discipline or classroom management – all of those sorts of things. So 

always we should be working on at least two or three things. 

Violet indicated that her school had implemented one particular aspect of Marzano’s ‘The Art 

and Science of Teaching’ (ASOT) (Marzano, 2007), namely the incorporation of Tactical 

Teaching: 

Yes, in terms of that tactical teaching of reading we have done Marzano here 

and we are doing ASOT at the moment. I’ve changed my set up of my 

classroom in terms of what Marzano has. I’ve got my desk up the back of the 

classroom and for the seating plan, one of the suggestions was that he has. 

I’ve tried to incorporate group work with algebra and them solving equations 

and that worked quite well last year.  

Another method adopted by School 1 to improve pedagogy is the employment of a 

Pedagogical Coach 2 days per week, So I’ve got a pedagogical coach for numeracy, going 

into classrooms and doing observations and providing feedback to staff. Peter further 
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mentions that he was hesitant of adopting the pedagogical coach initially due to the stigma of 

a ‘coach’ whereby the teachers were intimidated:  

So at the moment, all she does is observe and give feedback to teachers. So 

I’ve not got her to do anything else, and I was scared of that coaching model 

being ‘she’s the expert and everyone has to see her’ and I didn’t want that to 

happen – which is why I didn’t call her a numeracy coach.  

While Peter has initiated positive steps to improve the pedagogical practices of the 

mathematics teachers by incorporating the Marzano framework and the Pedagogy Coach, this 

change was not because of the new addition of Year 7 students to the school:  

I don’t think we’ve particularly done anything because of Year 7. I think 

that’s partly because I am so used to Year 7s being at high school and being 

of that age and it being in the New South Wales school system.  

A majority of the teachers specifically make reference to the need to engage the 

younger learners of mathematics and, as a result, have altered their pedagogical approach to 

teaching (See Table 5). Pedagogical changes such as the use of group work, and increased 

use of games and online digital tools were the most prevalent changes. Rose noted the 

difference yes, there’s definitely a difference of teach juniors as opposed to seniors. Rose 

realised, after reflecting on her initial year of teaching mathematics to Year 7 students, that 

her focus on content was ill conceived and should have been on understanding the needs of 

the students:   

 I wouldn’t have that idea if you asked me that last year. I wouldn’t know 

that, I have to go through that year to realise the mistake I made of just 

content, content and focus on content and that is it. But I didn’t look at it from 

the kids’ point of view, so my approach if I was going to teach Year 7 this 

year, I would have a slightly different approach.   
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Table 5 

Pedagogical Change to Engage Year 7 students 

 Reflection Reduced 
use of 

text  

Group 
Work 

Changed 
Room 
Design  

Games Online 
digital 
tools 

Gamification 

School 1        
 Peter (n/a)*        
 James (n/a)        

 Rose x       
 Violet   x x    
 Leigh (n/a)        
 Dylan  x      

School 2        
 Mary (n/a)        
 Caroline     x   
 Dougal     x x x 
 Carly   x     
Note: (n/a) denotes respondents who did not make reference to a particular pedagogical change specifically to 

engage Year 7 students

 

 

Dylan indicated that his teaching pedagogy had naturally evolved and this is especially of 

interest considering Dylan had previously been employed in the primary school setting, I think the 

way I’ve had to approach teaching is that I have naturally evolved since coming to high school 

because I’m not able to teach the same way and you don’t always have the same kids, and 

they’re not as familiar with you as a teacher. 

 

 

 Dylan also discusses the need for other mathematics teachers to alter their 

pedagogical approaches specifically for Year 7 students, and states that this has come to 

fruition only now after the first cohort of Year 7s has gone through:   

I think some would teach year 8 and hope they adapt, I think some are 

starting to learn to do that now that it’s the second year around. But it’s 

definitely a different teaching style needed for grade 7’s than it would be 

grade for 9’s even having done both last year.  

 James, Leigh and Mary also reported changes to their pedagogical approaches, 

however their modifications noted below are minimal. James described the differences he has 

adopted specifically for Year 7 students by focusing upon a stricter classroom management 

style: 
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I’m much more strict in the procedurals, as in classroom 

management/classroom procedures such as line up out front, bags over the 

side, site down, sit quietly, boy girl, boy girl. The first ten minutes of every 

lesson is absolute dead silent practice on the math mates. Different teachers 

do it different ways, but I do in each lesson, the first ten minutes are silent 

doing maths mates.  

Leigh was less prescriptive with his pedagogic approaches and expressed that his 

pedagogical practice is constantly evolving depending on his students, I am always evolving, 

I’d say that. Depending on the class it would change, and depending on the students it would 

change. They’d only be minor changes as I have been teaching this a long time, I have things 

organised. But I am always making minor changes. 

 Mary also varies her approach according to the cohort of her students and she 

specifically mentioned that I’ll change my lessons continually and my approach, whether I 

am going to do more skills, more problems, how long I stay on a topic. Some topics I’ll go 

quicker, based on where I feel their ability is. Mary attributes her ability to be adaptable and 

flexible to her 30 years’ experience. You can read with where they are sitting at with what 

you are teaching, so you would adapt accordingly.  

 While James, Leigh and Mary have implemented changes to their pedagogical 

approaches in order to be more versatile to the needs of the students, this is in response to 

teaching Junior Secondary rather than the new Year 7 students.  

According to Caroline, one point of difference in the pedagogical approach utilised by 

School 2, is the use of class and year level school excursions to Sea World, Movie World and 

Wet ‘n’ Wild theme parks. The aim of this is to provide an interactive, real world avenue for 

students to incorporate their schoolwork in mathematics and other key learning areas:  
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So we did an assignment last term where we went to Movie World where the 

students had to create a survey and ask ‘what was the scariest ride, what was 

the scariest part of the ride, what was making people feel nauseous’. And they 

had to ask the public and other students and tally it. They then had to 

interpret that data and create a letter to a cousin that was a thrill seeker, and 

a cousin that was a really anxious person and suggest rides for them based 

on the statistics.  

This has been a relatively new approach to learning and teaching that School 2 has 

adopted and Caroline indicated that a lot of assignments in the following years will be 

developed around a theme park as this approach has been effective thus far.  

Technological, pedagogical and content knowledge (TPACK). 

Technological and Pedagogical Content Knowledge (TPACK) is the final facet of content 

knowledge to be explored. Firstly the positives and current uses of technology are discussed, 

followed by the negative aspects of technology, and finally the limitations to using 

technology are explored. 

Use of digital technology in the mathematics classroom. 

Mary indicated the importance of digital technology in reality…anything they do in any job is 

all going to on a computer, so they’ve got to become very familiar. Dylan believes that 

students are so used to utilising technology it’s second nature to them, I think it’s a 

technological world isn’t it…That’s how the kids do everything. Mary also believes students 

are technologically savvy. Violet considers the use of a varied approach to teaching, 

indicating using digital technology is more effective. This stance is supported by Koehler & 

Mishra (2005) whom emphasise the importance of technology usage to enhance student 

engagement in a diversified approach to teaching. Violet specifically stated that:  
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In terms of pedagogy I think it’s best sometimes, that it’s better for them to 

learn in a different way and see it in a different way. So I think it’s good to 

incorporate all different types of things not just the one strategy. 

  Dougal indicated the most comprehensive use of digital technology, and this is 

unsurprising given his role of Director of Academic Performance and Innovation at School 2. 

He was an early adopter of the use of technology in the classroom and has been utilising it 

consistently for the past 7-8 years. He relies on technology to the extent that he couldn’t 

teach maths without technology. Furthermore:  

I think maths is probably the one learning area that has the most advantage 

of using technology. In a very simple example, you can have a diagram on the 

screen and if you have a stylus you can annotate that diagram straight away, 

instead of having to draw it from scratch. So it allows for collaboration, easy 

access between the student and the teacher.   

 The software OneNote has been particularly effective for Dougal as he has been able 

to devise his curriculum in advance and provide website links, handouts, and answers to 

questions so that students can work at their own pace. Dougal also finds the use of the stylus 

particularly effective to annotate diagrams:  

Everything I do, I use one note as the basis for all of my curriculum. So I set 

up my whole curriculum for the term set out ahead of time, so I have the 

students setup so they have their own pathway that is personalised so that 

they can make their own way through the curriculum. So it’s quite a different 

way of learning and teaching.   

Dougal also incorporates a lot of videos of myself and little things for particularly the lower 

ability student so that they can go back and re-watch a video to watch that concept again and 

again until they understand it.  



YEAR 7 TRANSITION AND JUNIOR SECONDARY MATHEMATICS TEACHERS 62   

 

 

 

Peter and Carly also utilise OneNote. Carly did note that its use was recently 

problematic with glitches in the system and that she uses it in combination with traditional 

book writing so that she is able to review their working out in terms of calculations, as well 

as being easily able to review any previous work or examples:  

When I actually get them to use OneNote, any work that I ask them to do… 

they write their answers on paper, and the reason for that is having used 

OneNote previously what I found is that if the students are just solely using 

one note, they don’t see exactly what is going on with it, you can’t see the 

working out, and if you’ve only got a tablet sized screen as soon as you have 

scrolled down, you have lost all of your examples that you have just done.   

 Caroline finds that the traditional use of pencil and paper is advantageous in the 

mathematical classroom, and believes there needs to be a balance between the use of digital 

technology and pen and paper:  

Sometimes it’s easy to just write down the equation rather than try and type it 

in the computer and a lot of people are pushing for that emphasis on typing 

everything on the computer and doing your whole lesson on a computer. But 

you write your tests on a hardcopy piece of paper, so I would prefer them to 

be practising their calculations on a piece of paper as well.   

So while digital technology seems to be very effective to engage students if utilised 

well (Mishra & Koehler, 2006), perhaps its use in conjunction with pen and paper 

writing is beneficial for the students, given the current use of pen and paper testing. 

 A variety of alternative specific digital tools were identified as being utilised within 

the participant’s pedagogical approach to teaching mathematics (See Table 6). Peter, as HOD 

for School 1, was optimistic in relation to the benefits and uses of technology within his 

pedagogical approach, and identified the use of Blackboard, and MyMaths online (MyMaths, 
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2016) to create a flipped classroom approach to teaching, So we use things like my maths 

online, to create that flipped classroom type of thing, so having kids come almost preloaded 

with some kind of knowledge that they’ve seen the night before can be useful. Four of the ten 

participants indicated using MyMaths online (an online mathematics teaching and learning 

resource for schools in Australia incorporating a variety of integrated lesson content, 

homework tasks, tools and games etc.). Dylan indicates, in regards to his use of MyMaths 

online, I’ll give them lessons to do for homework and if they’ve got time in class and they’ve 

finished everything especially those fast finishers, I’ll go - ok go and do your MyMaths 

online. 

 

 While MyMaths online was popular with the participants, Violet who is one of the 

four users of this program did mention that it was boring in comparison to Mathletics which 

is an online mathematics resources offered globally and to be discussed later in this chapter.  

 While James, Leigh, Dylan and Carly utilise an Interactive White Board (IWB) on a 

daily basis, Peter does not feel that an IWB is effective in its own right and believes that 

Table 6 

Teacher Use of Technology in the Classroom 

  One 
note 

Black-
board 

IWB Mymath 
online 

Math-
letics 

Kahoot Quizlets Desmos You 
Tube 

Online 
Math 

Games* 

School 1                     

  Peter x x   x             

  James     x               

  Rose            x         

  Violet   x    x    x     x    

  Leigh      x x    x         

  Dylan      x x             

School 2                     

  Mary   x     x           

  Caroline           x x       

  Dougal x             x     

  Carly x    x   x   x     x 
 

Note: Online math games denotes the use of websites such as Coolmaths.com and MathsisFun.com that focus 

primarily on games 
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teachers play a pivot role in using such technology, I’ve got a real bug there with interactive 

white boards… I really think that if it’s not a good teacher, it doesn’t matter about 

interactive whiteboards.  

YouTube is also used due to its effectiveness in video sharing. Violet stated, I’ll put 

up some new YouTube clips, and by doing this, you are engaging those kids that are learning 

through the eyes. Violet feels that by utilising technology in this way, students are more 

engaged. She also mentioned the use of YouTube for topic areas of Algebra where the 

repetition of words in songs is particularly beneficial for BOMDAS and that sort of thing, 

they’ll have little songs and rhymes and it clicks with them. In contrast, Rose strongly 

believes that YouTube utilised in this capacity is not beneficial to students who should focus 

on a teacher who can teach them effectively rather than a TV screen:  

I don’t understand why I have to use a computer to teach them, you can go 

and use YouTube of a teacher teaching them to join linear lines. I say why, 

what’s wrong with watching me? I’m live and well and I can interact with my 

students, why would I put a screen in front of them so all they have is another 

person who looks just like me standing there holding a pen to teach them 

exactly what I’m going to say. What use is it? I can’t tell. 

 The final specific digital tool discussed here is the use of a program called Kahoot 

which four of the participants have utilised in their mathematics classroom. Rose describes 

Kahoot as like who wants to be a millionaire…with multiple choice questions with 

competition involved. Rose explains that: 

Kids were very happy to get on it and so it does have its benefits as kids get 

very excited about it. Kahoots is one of the best internet/game/tool that has 

most relevance to my subject so far, so that’s why I am happy to use it.  
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Violet and Leigh also validate its effectiveness to engage students in mathematics learning. 

Violet indicates that its use has been fabulous …they just love it. Leigh concurs, they’re 

engaging just as a bit of a change up and a bit of fun. Rose also indicated some limitations of 

Kahoot:  

From a teachers’ point of view, it does give me enough feedback to know how 

many people got it right, and how many people got it wrong. But why they got 

it right or why they got it wrong – it doesn’t give me that feedback. And that 

is usually the more important part for me as a teacher, is that I know if David 

has got that wrong just because he was panicking where he pushed the wrong 

button – there’s no value to that information to me. 

 Limitations and drawbacks of using digital technology in mathematics. 

The participants also identified a number of limitations that currently affect its  

usefulness. Carly noted that technology can be a major distraction for some of the kids. Also, 

cost can be a deciding factor in using digital technologies. Mathletics (an online program) 

was once utilised by the mathematics department in School 1, however it has currently been 

discontinued in lieu of MyMaths, which aligns with the school’s textbook, and is also a 

cheaper option causing Mathletics to be discontinued as a teaching resource. This had mixed 

responses from the teachers. Violet preferred Mathletics – particularly the game and 

competition elements; however, Rose does not believe she needs to use such a program, why 

do I use a computer with Mathletics to teach them algebra, when I can teach them algebra 

myself…I can make an algebra questions on the board… I don’t need people to tell me about 

Mathletics.  

 Peter from School 1 mentioned that approximately 80% of students have their own 

devices - iPads, tablets, or laptops. However, although the school’s Bring Your Own Device 

(BYOD) policy meant that all students should attend class with a device some do not have it 
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due to financial reasons, or some can’t be bothered. It’s like calculators, everyone should 

have a calculator, but they don’t all seem to. Violet confirms if they have had their computers 

all the time there would be more opportunity to utilise the technology. School 1 had greater 

success with student usage of technology in the past with Violet indicating that the school did 

have a policy, when we had the one to one we had more kids with their laptops then… I think 

the funding ran out I’m not sure. 

 Access to technology is not an issue at School 2 perhaps due to the fact that this 

school is a private Independent School and will likely consist of families with higher incomes 

that can more readily afford such devices. In addition, higher income families paying such 

school fees, are perhaps more likely to set higher expectations of their children to ensure that 

they are motivated and organised so that they are in attendance with their device each school 

day. Daw (2012) suggests that academic self-efficacy involving academic motivation and 

locus of control, may be correlated to parental social economic status. 

Another limitation that both participating schools specifically mention is access to the 

internet. In order to use the online programs each student must take their device to the IT 

department for set up,  So now it’s bring your own device in and then there are connection 

issues because they have to go to IT to make sure that the boys can connect to that.. Dylan 

reinforces the negative aspects of the connectivity:  

If you’re messing around with getting things going all of a sudden you’ve lost 

20 minutes of your time and then you’re trying to catch up. Mary indicates 

that there are so many issues; powering, battery life, the school server, the 

internet coming in and out. Blocks, a lot of stuff gets blocked, the school has 

got a lot of blockers on it. Power, surges, ‘Oh it’s not working for ten 

minutes’. That’s why I hate technology, cause you will plan these great 

lessons but then have issues.  
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As a State Government school, access and usage to cloud based storage and programs 

is currently very limited in School 1. Peter outlined some of the constraints, we’re not 

allowed to use things like Facebook and Google Docs – all the cool stuff. It’s all about 

protecting intellectual property with the Government, so we can’t cloud base anything which 

limits lots of things.  

Although there are technical limitations to the use of technology impacting the 

teachers’ ability to teach mathematics; many teachers had a pedagogical view that technology 

is not particularly useful. Violet tends not to utilise digital technologies very often as it 

sometimes gets too much where students become bombarded with all of this stuff. 

Furthermore, James and Dylan prevent the use of laptops and technological devices in their 

classrooms. James stated that; So, blanket rule that laptops stay in bags because he feels that 

students become side-tracked. As a result of the ban this year it’s a huge improvement in the 

students results as well because they are actually doing their work now. 

Rose does not restrict laptops in the classroom; however she does admit to possessing 

a lack of knowledge on how to use technology effectively. Rose also suggests ineffective use 

of technology by her peers, I haven’t seen anybody else able to use the technology who says 

‘look you want to teach algebra… this is how you can use a computer to teach algebra’, 

suggesting lack of knowledge and expertise may be widespread.  The issue of professional 

development for staff in the use of digital technology is discussed later in this thesis.   

The first research question of this study investigates the self-reported confidence and 

competency of Junior Secondary mathematics teachers and key faculty members. The 

following discussion summarises and draws together the findings thus far in relation to 

teacher self-reflection of competence.  

 Mathematical Content Knowledge (MCK).  

Teacher identity is the framework utilised in this study, therefore teacher perceptions  
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regarding their personal understanding of mathematical content is the key unit of analysis. 

Teacher identity is of particular relevance as the teachers in this study have not been tested in 

terms of their mathematics content knowledge, and it is the perception of their mathematical 

knowledge and viewpoints of themselves as teaching professionals that is explored herewith 

(Grootenboer et al., 2006). Five of the most senior teachers felt they possessed the strongest 

MCK responding with ‘very confident’ and ‘very good’ when asked about their MCK, and 

this is to be expected due to their teaching experience. The five remaining participants 

identified as having a weaker knowledge of mathematical content all mentioned specific 

areas of deficiencies and difficulties. These difficulties were identified in areas such as 

statistics and probability, spatial reasoning, and the analytical skills associated with problem 

solving. James identified a difficulty in simplifying content to students and often 

overestimated their ability. While two of the participating teachers endeavoured to relearn 

the content, the findings support other claims that many Junior Secondary mathematics 

teachers are not confident enough in their mathematical ability to effectively teach Year 7 

students (Van de Walle, Karp, & Bay-Williams, 2010). Furthermore, only four of the 

participants in this study possessed a thorough knowledge of the Australian curriculum. The 

results therefore indicate that six of the Junior Secondary teachers in this study lack 

familiarity with the Australian Curriculum and are uncertain as to the specific content that is 

to be taught. There are two underlying causes of this shortfall in this study: the lack of time to 

review the Australian Curriculum; and the overreliance on using textbooks.  

Two teachers specifically identified the issue of ‘time’ to explain their insufficient 

knowledge of the Australian Curriculum. It is a common theme in the teaching industry that 

teachers are subjected to a constant battle against the clock since there are never enough  

hours in the day (Leong & Chick, 2011). However, this may have become more of an issue 

with the ACARA moving to a more content driven, standardised curriculum. The lack of time 
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teachers face is therefore a circular paradox when related to the Australian Curriculum, as 

their preparation and teaching time is so consumed with content that is derived from the 

Australian Curriculum, that teachers do not actually have the time to review the Australian 

Curriculum and perhaps rely solely on the unit and term planning provided to them. To 

encourage ownership and personalisation of the content, and to enhance both teacher and 

student understanding, teachers should be encouraged to, at a minimum, adapt school based 

programs in light of the curriculum intent of the Australian Curriculum. 

Secondly, teachers from both schools sites admitted to relying on textbooks instead of 

the Australian Curriculum. Teachers from School 1 were particularly reliant on the use school 

textbook (MathsWorld 8), however, this presented issues in its own right as it was deemed 

too difficult for the majority of students. School 2 also utilised the same MathsWorld 

textbook, however, this text is only utilised by the ‘echo students’ (who are advanced 

students) due to its progressive and more difficult nature.  

The textbook utilised by School 2 for the majority of mainstream mathematics 

students was Maths Quest which uses simpler, remedial style questions. The findings 

therefore indicate that if School 1 wishes to use a textbook, it requires one that caters for 

mainstream students, and the teachers should first seek the Australian Curriculum for first-

hand information as to the content that is to be taught to students.  

It appears that nearly half of the participating teachers are not confident in their MCK 

and that over half are not fully aware of the content that is to be taught to students. As 

outlined by Schoenfeld and Kilpatrick (2008), a proficient teacher possesses a profoundly 

entrenched and varied knowledge of mathematical practices; therefore to become more 

proficient in the teaching of mathematics, the participants need to become more confident in 

their MCK which would likely occur with improvements to their existing mathematical 

knowledge. What needs further investigation is the impact of the structure of the mathematics 
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department in each school given that both departments operate where decision-making and 

curriculum design seems to be formulated by a top tier approach. It may be the case that this 

is inadvertently minimising the teachers’ proficiency and understanding of the Australian 

Curriculum. 

 Pedagogical Content Knowledge (PCK).  

It seems that the two schools have adopted different approaches to improve mathematical 

teaching pedagogy. School 1 has adopted aspects of a pedagogical framework to teaching 

devised by Marzano called the ‘Art and Science of Teaching’. Emphasis is on Tactical 

Teaching incorporating word problem comprehension applicable to all subject areas. School 

1 also seems to foster developing students by offering separate remedial classes (in lieu of 

specialist classes) for students who are underperforming. These remedial classes are in 

addition to their normal scheduled mathematics classes, where lower performing students are 

further supported by teachers with lessons that are more simplified, where the fundamentals 

of mathematics are of focus. Of course this has broader limitations on their holistic education 

which are outside the scope of this thesis.  

School 2 has employed a part time pedagogical coach to help educate and improve 

current mathematical teaching pedagogical practices. At the time the study was conducted, 

the pedagogical coach was observing classroom teachers in practice, and offering feedback to 

teachers directly. This served as an initial stepping stone to the incorporation of a ‘numeracy 

coach’, which was an intentional tactic by the principal to avoid the stigma associated with 

the coaching model.  

School 2 has taken a different approach by incorporating the use of excursions into 

mathematics learning (as well as in other teaching disciplines). School 2’s method of utilising 

theme parks has been very effective in engaging students and relating mathematics to real 

world contexts. Students are able to incorporate statistical analysis and graphing, utilising 
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data derived from members of the public in real time, and this use of differentiated pedagogy 

could be further adopted.  School 2 also focuses on the cultivation of higher performing 

students. Rather than remedial classes with additional support as focused upon by School 1; 

School 2 has ‘Echo’ classes for extension students with the attention focused upon more 

complex topics whist remaining in the boundaries of the Australian curriculum for that 

particular year level.  

While it is evident that both schools and most teachers have altered their teaching 

approach by incorporating tactics such as the use of reflection, group work and use of games 

to help engage students (See Table 4); not all teachers have evolved in their teaching methods 

and in their understanding of Year 7 students. It seems that teachers predominantly realise 

that Year 7 students are different in their needs, wants and learning styles in relation to 

mathematics; however, their changes are limited in catering for this younger, more vulnerable 

year level. Beswick (2010) suggests that effective mathematics teachers engage students in 

diversified mathematical processes and varying their pedagogical approaches can achieve 

this. Therefore, perhaps further change and improvement to the teaching pedagogy of Year 7 

mathematics teachers is required. This will ensure that their Year 7 mathematics students are 

effectively exposed to a variety of teaching methods, which will likely enhance 

understanding, and increase their engagement with, and motivation towards, mathematics.   

Technological Pedagogical Content Knowledge (TPACK). 

It is evident that School 1 utilises technology in a more rudimentary sense with a higher 

concentration of usage in the same areas. School 1 predominately concentrates upon the use 

of Kahoot, the IWB, and MyMaths which aligns with the school’s textbook. Technology at 

this school is really only utilised for revision and homework tasks, and could be used more 

effectively to engage the students and enhance the learning of mathematics.   
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While a majority of teachers at School 1 felt that technology could be useful, a 

number of teachers disliked and discouraged the use of technology in their mathematics 

lessons. This is concerning considering Beswick’s (2010) suggestion that effective 

mathematics teachers portray positive attitudes to the use of technology in mathematics. 

However this aversion is perhaps driven by a deficiency of technological understanding and 

confidence, and may be due to the fact they are not adequately exposed to, and trained in 

such areas.   

Furthermore, since School 1 was a government school, a reduced school budget may 

have resulted in the cut of at least one school online program (Mathletics). This school is also 

required to adhere to the online conditions set out by the Queensland Government where 

cloud storage was not available. These limitations may play a negative role and contribute to 

why technology usage at School 1 is not as established. 

In contrast, the results suggested that School 2 incorporated a broader approach to 

technology use by utilising technology instruments such as OneNote, Mathletics, and 

Quizlets.  The results indicated that School 2 was more open to the use of technology and the 

teachers who participated in the study were aware of the engagement and usefulness in the 

classroom in accordance with research conducted by Koehler & Mishra (2005). However, 

this could be due to that fact that School 2 is an independent school with a substantial school 

budget derived from school fees, thus enabling the mathematics department to utilise and pay 

subscriptions to online programs, such as Mathletics, that are seen as beneficial.  

 Overall, while there were hindrances identified from participants at both schools such 

as issues related to internet connection, server connectivity, and battery complications etc. 

(Ertmer, 1999); both participating schools would benefit from further training in, and 

incorporation of, further use of technology in mathematics. The integration of technology 

with teaching pedagogy is beneficial and is supported by Brueck and Lenhart (2015), who 
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suggest that professional development can be utilised to improve existing methods of 

technological usage. This would be highly effective considering technology enhances student 

engagement and participation (Handal et al., 2012; Mishra & Koehler, 2006).  

Beliefs about the Transition of Year 7 Students to Secondary Schooling  

All teachers believed that the transition of Year 7 students to secondary schooling is 

beneficial for Year 7 students. Leigh commented that …it just makes common sense. It was 

stupid having 8 years in primary and 5 years in secondary. You’ve got kids who are 5 year 

old to 13 year old in one campus, and they should be moved. 

 Carly, Rose and Violet believe the additional year in secondary school will be 

beneficial to help solidify the basics that are lacking in students. Carly notes there needs to be 

more emphasis on learning number facts and the basics …as the curriculum is so cluttered 

that you don’t have time to actually do anything. Rose indicates that:   

…kids often come to us with a lack of some of the basic skills, and we do not 

know how to maintain, control, or fix it because by the time they come to us 

it’s their age. Puberty hits them, life is different…and I think having them as 

one year younger it prepares them a little bit better. 

 Violet noted that Year 7 students are struggling with simple topics such as their times 

tables and believes that this could be a result of being taught by primary trained teachers who 

may not favour mathematics. Therefore the additional time spent in secondary schooling 

taught by specialised teachers would be useful. 

We find that a majority of the kids are coming to us and they don’t know their 

times tables, they don’t know basic things… I think that some primary teachers 

might not like primary school maths so they don’t enforce it, and I think that 

the national curriculum has given them a wide spread of stuff that they have to 

do and the three R’s are not being concentrated on in primary school. And we 
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just had the same discussion yesterday in here, you know as once they get to us 

I don’t know how we’re supposed to improve those basic skills, because they 

are too far gone and how are  we supposed to improve Year 7 and year 9 

NAPLAN if they don’t know 3 multiplied by 4. 

 While all participating teachers consider the Year 7 transition to secondary schooling 

to be favourable, one teacher identified a drawback of this transition to state that lower 

achieving students and students with learning difficulties may not be catered for as well in the 

high school setting. Dylan indicated that:  

I think there are definitely benefits; it’s hard to say. It depends on the 

students, as there are some students that take on board the secondary style of 

teaching better. The lower end of students (the tutorial support students), they 

don’t get the special attention that they would have got in a primary school 

setting. So in a primary school setting and coming from a school that had a 

lot of high needs being attached to a special school, if you had a lower class 

with students with higher level of needs you’d have a teacher aide in there 

assisting all the time. So, while you do differentiate for different levels of 

students, it’s not as easy or it probably doesn’t happen as much at high 

school as it would in a primary school setting.  

 He also mentioned that secondary schools have less equipment and hands on 

mathematics materials readily available if required, since there are no mathematics specific 

classrooms set up:  

You don’t have the facilities to do your little group work type stuff or to have 

that maths equipment or that hands-on maths equipment that you can just pull 

from your cupboard. I believe that there are resources that you can use but 

they’re not readily accessible. So you can’t just go ‘hang on a minute you 
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need to have help counting on’. You can’t just go to the shelf and pull out 

your MAB’s, ‘oh well here’s a block of ten what happens if I add three on, 

how many do I have left?’ You can’t actually do that with the lower end kids.  

 Issues relating to the transition of Year 7 students. 

The issues identified in this section will be discussed separately for each school due to the 

differences identified at each school site and to highlight the markedly different perspectives 

of the teachers.  

 School 1: Issues relating to the transition of Year 7 students.  

While the teachers do believe the transition is advantageous, two teachers from School 1 

believed that the school was unprepared in the way the move was handled. Peter and Kyle 

both specifically mention this issue with Kyle stating schools were completely unprepared, 

and it was a little bit of guesswork and it was a very big struggle. Four main issues emerged 

as having a negative impact on the transition. The first two issues related to the Year 7 

students with the location of their new building and the behaviour that resulted from this, and 

the maturity of students entering secondary schooling for the first time. The final two issues 

were applicable to the Year 7 mathematics teachers more specifically in terms of the location 

of the staff room, and the employment process of the Flying Start teachers. 

 Firstly, the initial location of the Year 7 students created an issue with the students’ 

behaviour. As with all government schools, the Queensland government spent considerable 

expenditure on infrastructure and new buildings to accommodate the Year 7 students in 

secondary schools (DET, 2017). The Year 7 students were located in their own building; and 

separating them did not seem to work out as planned. Peter mentioned that the government 

spent a lot of money on that, but what it did was isolate them from the rest of the school. 

Other issues resulted from this isolation including small fish, big pond and bossy. Peter felt 

that these types of issues are typically cleared up when students enter secondary school as 



YEAR 7 TRANSITION AND JUNIOR SECONDARY MATHEMATICS TEACHERS 76   

 

 

 

they enter the general population of students in the secondary school environment. 

Furthermore, James described how students felt ownership of their area showing very little 

respect to outside teachers and by the end of the year, the Year 7 students were out of control 

and very ratty.  

 To combat these behavioural issues that arose after the first year of the transition of 

Year 7 students, in 2016 the Year 7 students were integrated throughout the school and this 

has shown positive results. Peter mentioned that this change is much better and as a result, the 

transitioning students are more quickly settling in to the secondary school. He also indicated 

that the behaviour of Year 7 students has improved as a result of this integration, a lot of them 

carried on their primary school kind of behaviours, because they were kind of stuck in a 

primary school building in a high school environment… this year it’s not like that. 

 The second issue identified pertains to the maturity of the Year 7 students, which 

appears to be an important factor in transition, considering that a majority of students 

experience considerable psychological and emotional changes when transitioning (Mackenzie 

et al., (2012). Rose and Violet felt that the Year 7 students weren’t ready for secondary 

school last year I didn’t think the kids were ready, and Personally the group we had last year 

I didn’t think they were ready…and socially they weren’t able to adapt to the situation.  

 In contrast, Leigh believes that Year 7 students are becoming more mature than they 

were in the past through my teaching experience, Year 7s are getting more mature – they are 

not getting older, but they are getting more mature every year so they should be able to move 

away from the little kids. Dylan believes that the level of maturity depends on the cohort, and 

felt that the first group of Year 7 students were more mature than the second set of Year 7s 

that entered the school in 2016 last year the grade 7’s seemed a little older in the way they 

came through, whether they were that 6 month difference from prep. But this year seems to be 

a lot younger and more primary school students.  
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Thirdly, the location of the Year 7 teacher staff room was identified as an issue 

initially as it was located in the Year 7 dedicated building. This presented problems with 

teacher integration and collaboration especially since these Year 7 teachers were mostly new 

to the school. James highlighted this issue: 

Well the staff room with those teachers integrating into the high school 

system…did not know what was really going on in the rest of the school…they 

sat in their own staff room, and so it was its kind of own school within a 

school.   

After the first year, the school decided to relocate the Year 7 teachers to prevent such issues 

occurring now they’re all split up throughout the school and all in different staff rooms with 

us. So now as an entire school it’s much more cohesive.  

Although generally considered a positive move, there were some disadvantages in 

relocating the Year 7 mathematics teachers throughout the school. James identified that the 

Year 7 teachers are no longer together to collaborate I’m not sure if it’s advantageous for 

them, as they are no longer discussing Year 7 to Year 7 teacher. Peter recognised a 

fundamental benefit of being housed together in the same staff room that assists the 

development of teacher understanding and pedagogical approaches to teaching. He 

recognised that conversations held between lessons were beneficial the morning tea 

conversations and the lunchtime conversation that is often about this concept or that type of 

thing, and even people who have even been teaching for 20 years are still bouncing stuff off 

each other.  

The final issue identified as a result of the transition of Year 7 students to secondary 

schooling in School 1 relates to the staff employed to teach Year 7 students i.e. Flying Start 

teachers. Peter described that only two of our regular teachers (teachers from the high 

school) actually teach Year 7, the rest were transferred from a variety of primary schools. 
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The Queensland Government incorporated this initiative to cater for the Year 7 cohort of 

students and gave them extra money … and they looked after them however, it appears from 

Peter’s perspective that they have not undertaken any official training to prepare for the 

secondary school setting. Rose had some strong views on the Flying Start teachers and is of 

the impression that their lack of experience in the secondary education sector was not helpful: 

As a school, we had 20 odd new teachers, and those 20 teachers know very 

little about high school because they were primary trained teachers. No 

offense, they just worked differently from primary to high school. So they 

were very new in terms of how kids behave, of how high school handles kids, 

how this school runs. So for them, they are basically a first year teacher, and 

they get to look after kids that had absolutely no idea of what it’s like to be in 

high school…So there’s two parties mixed together – it didn’t do very well, it 

didn’t do very well at all.   

As the Flying Start teachers were an initiative of the State Government, and since School 1 is 

a state government school, the school’s administration had no control over the recruitment 

and employment of new staff, and this can have a detrimental effect on the quality and 

suitability of a new employee. Peter indicated that:  

So if we had an advertised position that has to go to the transfer pool and all 

sorts of stuff. Where Independent Public Schools get the CVs in and employ 

the person. We can’t do that. So if we have a spot for a maths teacher next 

year, first preference will go to the transfer list and we won’t know who that 

person is. We just get their ID number and they’re coming. 

 School 2: Issues relating to the transition of Year 7 students.  

Two of the respondents did not feel that the transition of students to secondary schooling was 

problematic. Perhaps this is due to the fact that they had previously worked at a P-12 school. 
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Dougal provided an interesting insight with regards to transition. In his view, the main issue 

with the transition of Year 7 to secondary schooling is that the teachers are not altering their 

pedagogy and are not looking at students differently: 

Schools that are struggling with Year 7 students…are not thinking that they 

are different from the old Year 8 students being the youngest. You have to 

treat the Year 7 students as being a little younger, a little less mature. They 

have to be treated differently than the normal Year 8 students who were 

coming through who are just that little bit older, more mature and they could 

be taught in a slightly different way…They want to play handball, they want 

to run around…and make some noise. They are a different student than a 

year 8, 9 or 10 student.  

 Dougal reported that the schools that were successful in implementing Year 7 students 

to secondary schooling had altered their pedagogical approaches and formed connections 

with feeder schools. While support offered from the school in this instance is helpful, other 

key stakeholders such as family, peers, professionals and the community would be beneficial 

also (Jindal-Snape & Foggie, 2008). He stated that: 

…have had a different sort of approach to working with that cohort and had 

really good links with the feeder schools so they know a lot about the students 

coming to them, and they’ve taking time to put practices and processes in 

place to really look after those students. 

The next transition issue at School 2 relates to the connection of content and the 

collaboration and communication of teachers in the primary and secondary campuses. Mary 

was very happy with the current practices of the school, however feels there could definitely 

be more guidance since communication between the two school campuses is limited.   
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Mary believes that the connection of content between the primary and secondary 

curriculum is to be fostered as currently the focus is on lower order skills rather than higher 

ordering thinking with more emphasis on problem solving which is of more importance in 

Senior Secondary schooling. Mary suggests that the Year 6 teachers should be advised as to 

the expectations of teachers in secondary schools, so they can better prepare their students. 

Furthermore, Mary suggests that students in primary school should be exposed to separate 

papers with A/B/C/D standard questions, as currently mostly in primary math they are all just 

A/B standard questions straight from the textbook. This would better prepare students so that 

when they get to Year 7 they think ‘oh, this is why I have to think for myself’, not spoon feed, 

spoon feed, spoon feed. 

 Mary is also of the impression that primary school teachers should be aware of the 

goings on in the secondary school campus, and this can be developed with the use of 

communication and collaboration. Mary suggests that there should be far more 

correspondence, and furthermore proposed that the primary school teachers need to go and 

watch the secondary school mathematics teachers and give them some ideas, because the 

primary school teachers are not going to know if we don’t tell them. Mary stated that some of 

these teachers have got no experience with what is going on now in those senior years where 

it’s really got to count. Although the teachers at School 2 were aware of this issue, and the 

school was working to improve it, Mary suggested that far more meetings between the Head 

of Faculty’s (HOF’s) and the Head of Departments (HOD’s) for Maths, English and Science 

were required.   

Dougal also commented on the need for further collaboration between Year 6 teachers 

and Year 7 teachers: 

To my understanding, there is some [collaboration], however I have heard 

anecdotally that there is not enough and that’s part of what I want to do to 
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make sure that…year 6 teachers are sharing that knowledge that they have 

just got on students with the Year 7 teachers for the following year. 

By incorporating further use of collaboration amongst the Year 6 and 7 teachers, the 

transition to secondary schooling would be a bit more seamless. Moreover, Dougal affirmed 

that the current school practice is better than going to a completely new school but I think 

that is one of things that has already been identified that I can try to fix up in my role.  

 One seemingly effective approach by School 2 to close the gap between the primary 

and secondary school campus, according to Caroline, is the placement of one Secondary 

mathematics teacher in the Primary school setting, and this placement was made possible 

since School 2 was a Prep-Year 12 school on the same campus. This aligns with Jindal-Snape 

& Foggie’s (2008) suggestion to incorporate a school-based program to diminish the worry 

and anxiety of transition for students. Caroline stated:  

A high school maths teacher went down to Year 6 and taught maths to the 

Year 6  class and so when they came to Year 7, they were so well prepared 

because the year 6 teacher knew what the high school expectations were. So I 

found this year, that the Year 7s have transitioned better than any other year 

because of the high school teacher going down to primary.  

Caroline believes that if the transition is handled well, the students will adjust favourably to 

secondary schooling and flourish in their new school environment and thus enable an easier 

transition of students to Year 7. 

  In summary, this study has sought to investigate the methods and approaches to 

transition Year 7 students. Both schools have embarked upon a distinctly different approach 

to this transition.      
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School 1.  

Being a government school, the infrastructure at School 1 expanded in preparation for the 

Year 7 cohort including an exclusive use detached Year 7 building. This appears to have been 

unsuccessful due to poor student behaviour and feelings of isolation felt by both the teachers 

and the students. In the second year of transition, School 1 addressed these issues by 

integrating the students and teachers throughout the school. The findings indicate that this 

integration was positive as current Year 7 students obtained more of a ‘high school’ 

experience as interactions amongst all year levels is encouraged. The participating teachers 

also felt that students transitioned more smoothly as a result of this integration.  

The Year 7 teachers were predominately ‘flying start’ teachers and new to the school 

and were employed to teach Year 7 students in all subject disciplines. Although the findings 

suggest that the relocation and integration of the Year 7 teachers to other staff rooms 

throughout the school has been effective, they have lost some opportunities to collaborate 

since not all staff were able to be relocated to the mathematics teaching staffroom.  

The findings suggest that teachers from School 1 felt that the transition was not 

managed successfully. The school prepared for this new cohort by constructing a new 

building to accommodate them, and employed ‘flying start’ teachers to teach these students. 

However, there was very little consideration of Year 7s students in terms of their younger age 

and varying levels of maturity which are key considerations since the transition can be very 

difficult for students (Waters et al., 2014). 

Two of the six teachers believed that the students in the first transitioned cohort were 

not mature enough and thus not ready to transition to secondary schooling. This is a similar 

finding to Mackenzie et al., (2012) whom outline that students can experience significant 

psychological and emotional changes during this transitional phase of schooling. These 

changes can therefore impact their response to, and success in, the transition. Therefore, 
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deeper consideration of Year 7 students in terms of their behaviour and level of maturity for 

this transition would be appropriate.  

School 2. 

In contrast, the participants from School 2 believed that the school handled the transition 

adequately with some further modifications to be made. The transition for students in this 

school is likely to be less significant as it is a P-12 school with many students just moving 

from one area of the school to another. The findings also indicated that the teachers were 

more aware of the need for the transition to be successful for students.  

 The school utilises a secondary school mathematics teacher to teach the entire cohort 

of Year 6 students for the entire year. This occurs in the familiar primary school setting for 

the students. This approach is substantially supported by the literature, and helps to reduce 

the stress of transition for students (Jindal-Snape & Foggie, 2008; Perso, 2005; Rice et al., 

2011). The teachers felt that this approach has been beneficial, however, this tactic had only 

been implemented in the second year of transition possibly in response to a mediocre 

transition. Also, this approach is only applicable to the mathematics discipline and there is 

currently only one teacher employed to do this.  

 Although School 2 has taken a significant step to enable a smooth transition; the 

findings suggested that there is need for further communication and collaboration between 

the Primary and Junior Secondary school campuses. Furthermore, the participants felt that the 

expectations and requirements of mathematical content for Year 7 and beyond needed to be 

better clarified with the primary school teachers. This would enable better fluency, and more 

awareness of the content and pedagogical methods adopted by specialist teachers in the 

secondary school setting so that the teachers can all be working together to enhance students 

learning.  
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Overall, it seems that School 1 has taken a more reactive approach to the transition, as 

considerations were only made in terms of infrastructure. Very little consideration and 

thought was undertaken to consider the students themselves. School 2 in contrast, has taken a 

more proactive approach to the transition, by using a full time secondary mathematics teacher 

to teach year 6 students. Although this approach was not implemented in the first instance it 

seems to be a move in the right direction. Both school sites would benefit from further 

interaction and communication with their feeder schools; however, this may prove more 

difficult for School 1 since Year 7 students come from a variety of primary schools.  

Professional Development  

Professional development is a vital approach to improving the knowledge and pedagogical 

methods of mathematics teachers and this is a continuous process (Linder, 2011). As such, 

professional development forms the main premise for pedagogical improvement and it is an 

important consideration for this research considering that the transition of Year 7 to 

secondary school thrust a new cohort of students into the secondary school context.  

Prior to discussing the professional development practices at the participating schools, 

a significant coincidence to pinpoint is the interconnectedness of Dougal and both school 

sites in relation to professional development. Dougal was a past employee of School 1 as the 

Mathematics Head of Department. In the ten years since leaving School 1, Dougal worked at 

a different state secondary school with Carly, another participant of this study. Dougal then 

shifted out of the public sector and transitioned into the private sector as a teaching consultant 

where he was commissioned by School 1 (his previous employer) to present both 

mathematics master classes to the teachers, and also work with the developing students. As 

Dougal is so pivotal to professional development in this study, his approach to professional 

development is a core consideration. Dougal professes the importance of professional 

development and states that:  
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Yes I think all teachers, (doesn’t matter whether it’s maths or not) should 

have an attitude that they want to continue to improve themselves. So I think 

if you’re a maths teacher of course you should be trying to improve yourself 

and go to PDs, or watch things online, or learn from somebody else in your 

own environment to further enhance your teaching and learning. 

However, it seems that mathematics professional development is undertaken 

sporadically in both schools and this is consistent with Curtis (2013) whom outlines the 

difficulty in implementing timely and appropriate mathematics professional development into 

schools. Only two teachers, Violet and Caroline, mentioned that they had attended 

mathematics professional development within the last year. However, this may not be 

completely accurate considering that both Violet and Catherine mention that Dougal has held 

professional development sessions specifically relating to mathematics and that other teachers 

were present: 

We are having some master classes with Dougal as he’s been employed as a 

consultant, so he’s coming in and doing some stuff with problem solving with 

us and how to approach that with kids… I’m trying to implement that into my 

classes in terms of kids interpreting a problem with the literacy because we 

find that the juniors, (well all of them) really really struggle interpreting that 

question.  

Dougal mentioned that he develops and presents professional development for his 

staff, there is an optional PD every week which might be a very short 15 or 20 minutes before 

school or after school. Then we will have larger sessions of PD in prescribed staff meeting 

times, or other PD times. Since Dougal had only commenced at School 2 three weeks prior to 

being interviewed, perhaps the professional development that he mentions is only in its 
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infancy, and not currently implemented to its full effect. In his professional development 

sessions, Dougal outlines that he always incorporates the use of technology:  

A lot of times when I am teaching to all staff at a staff meeting I might start 

with a new technology tool, so they are not just learning something new as a 

staff, but they are also using the technology at the same time. I like to try and 

shift that culture.  

Technology can prove beneficial when utilised effectively in the classroom to teach 

mathematics and Peter supports this notion and suggests that if it is used properly it can be 

advantageous, however proper training in such technology is crucial. Both Dylan and Rose 

suggested that they are unaware of how effective technology can actually be. Not only are 

they not knowledgeable about the wide scope of current uses, when teachers are in fact made 

aware of some technologies, they feel that further training is required. Dylan states I guess 

it’s having the training in it reiterating that further training would be beneficial. Rose further 

mentions that she is proficient utilising the technology herself, however she is not confident 

to use technology in her pedagogical approach to teaching mathematics. She specifically 

mentions, I can use technology personally myself, but I don’t know how to use technology to 

teach students. Furthermore she states:  

All of the technology I ever get exposed to is how to use a bit of software, and 

to use a bit of software is using technology. But it’s never using technology to 

learn content or skill, and that’s what frustrates me is that my job is not about 

teaching students how to use technology. 

However, while it is important that Dougal focuses upon technology, there is very 

little focus on other aspects of effective pedagogy as Dougal’s sessions always include 

technology without significant mention of other methodologies. As Dougal is the main source 

of exposure to professional development for both schools (with School 1 as an external 
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Table 7.  
 
Professional Development Attended including other Topic Areas 

Participant Topic Area  Year 

School 1   

    Peter ACARA 2016 

    James Leadership held with Teacher Education Centre of Excellence (TECE) 2015 

    Rose None recently, however requested PD in External Assessment Marking for Year 11 N/A 

    Violet Yes, PD with Dougal (3 weeks ago). Also, recently requested PD on Mathematics 
aimed at developing students in 2015, however not approved  

2016 

    Leigh ACARA and alignment with the school textbook 2014 

    Dylan Behaviour Management 2015 

School 2   

    Mary  Mathematics Games (Concrete Games in all topic areas) 2013 

    Caroline Yes, recent PD with Dougal  2016 

    Dougal  No formal PD recently.   N/A 

    Carly  Last attended mathematics PD at previous school and it was run by Dougal . This 
school was separate to both schools participating in this study.   

2015 

 

Note: PD denotes Professional Development 

consultant and School 2 as the Director of Academic Performance and Innovation at the time 

of Interview), it is important that Dougal also attends Professional Development to ensure 

that he delivers PD on a range of mathematical topics.  

Table 7 outlines the professional development that has been undertaken in the past by 

the participating teachers and includes other topic areas as well as mathematics. While a 

majority of teachers have admitted to undertaking some professional development recently 

whether it is in other disciplines, it is concerning that eight respondents had not undertaken 

any mathematics professional development in the past year. 

Desired Professional Development. 

While there was very little mathematics professional development completed, when 

asked about the type of professional development the participants would like to undertake, a  

variety of responses emerged (See Table 8). Peter felt that teachers would benefit from 

further professional development on practising mathematical problems. As the HOD of 

School 1, Peter states that he goes to some of my faculty meetings and say, ‘do this problem’, 

because I know that half of the teachers can’t do it because they’re not senior teachers. 
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 Peter believes that teachers must practise their mathematical skills, and utilise a variety of 

ways to reach an answer, to ensure they are completely proficient.  

Dougal, the Director of Academic Performance and Innovation at School 2, agrees 

with Peter that after a while you lose your skill a little bit at working with different abilities. 

As such, Dougal mentioned that he wanted to have more opportunities of teaching 

mathematics to the younger year levels to improve his pedagogic methods and ways to 

engage the younger students. He purported that since he was proficient with higher level 

mathematics, he predominately gets asked to teach the more senior students. Dougal feels 

that it is important to be able to walk into any level of student and know the curriculum well 

enough to just jump in and teacher it really, and to achieve this, further exposure and access 

to Junior Secondary mathematics classes, and professional development focused upon more 

simplified pedagogic methods would be useful.  

Peter believes that pairing Junior and Senior mathematics teachers is beneficial in 

order to learn from one another and is a different model of Professional Development I can 

pair them up and they can learn from each other on how to do it. So it’s about building their 

Table 8.  

Desired Professional Development  

Participant Desired Professional Development  

School 1  

    Peter Practising mathematical problems  

    James N/A 

    Rose Senior mathematics, essence of ACARA, STEM: the expectations from school administration 

     Violet Microsoft Excel and use with graphing 

    Leigh  Apps in mathematics 

    Dylan Further exploration of tips and tricks in mathematics 

School 2  

    Mary  Time management, better utilisation of time to ensure that all of the ACARA is covered 

    Caroline Senior mathematics, specifically the topic of  algebra  

    Dougal  Improvement of timetabling to have access and teach mathematics to younger Year levels 

    Carly  More difficult mathematics including Maths B 
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capacity. Dougal also believes in the coaching model, where teachers can discuss processes 

and methods of teaching mathematics, and consequently are able to learn from each other: 

I’m a big believer in not necessarily going to PD but trying to learn from 

each other on site: So I can learn just as much from another teacher talking 

to me about what they’re doing in their maths class in that coaching model. 

So generally that’s how I try and up-skill myself.  

Rose, Caroline and Carly showed a strong desire to improve their mathematical 

content abilities in relation to senior mathematics. Rose wanted to expand her mathematical 

thinking to incorporate the senior mathematics curriculum in terms of seniors, I feel like I’m 

in a really dark room and am just feeling my way around.  Rose wanted to learn everything 

about senior maths, because when it comes to senior maths, the topics are very topic driven 

and currently all there is to rely on is one or two books and one or two teachers that we can 

toss ideas around with. Caroline specifically identified that she would like PD on harder 

algebra topics from a senior teachers’ perspective, so that I can see where they need to get 

to. Carly’s viewpoint coincides with this stance and additionally mentions that:  

If you know what the kids have to do, you know where the kids need to end up, 

therefore you know where to guide them. But as it is, I don’t have a clear idea 

of what they do in Maths B higher up the school, so because of that I don’t 

know where the kids need to go. It’s like you’ve got a start point, but you 

can’t see where you’re going to finish. 

 Hindrances to professional development.  

Whilst it is evident that further professional development is desired by the participants of this 

study, there are some hindrances that have emerged that are inhibiting staff members from 

actively undertaking further professional development. These difficulties seem to stem from 

top tier school administration as well as the HOD for mathematics (Peter), and the Director of 



YEAR 7 TRANSITION AND JUNIOR SECONDARY MATHEMATICS TEACHERS 90   

 

 

 

Academic Performance and Innovation (Dougal), who has control over professional 

development opportunities.  

 The first problem is the apparent lack of mathematics professional development as 

most teachers reported limited opportunity. Dylan noted, not so much, it’s usually like there’s 

a PD, but not really ones of (mathematical) interest. Dylan reports that professional 

development must go through administration and/or the Head of Department for mathematics 

before reaching the teachers, Peter sometimes says ‘there’s a PD of this coming up would you 

be interested in doing it’? So usually they must sift through it from up here and then they pass 

it through. If this is the case, perhaps some opportunities are missed by departmental leaders 

simply because they are not aware of all professional development opportunities. Also, if the 

school administration sifts through all professional development opportunities, perhaps some 

are being withheld intentionally due to the cost of attendance to the school.  

 A further reason that could explain the reduced opportunity for professional 

development is that School 2 prefers to undertake professional development in house. 

Caroline reported since the new principal, there seems to be a shift in the way that 

professional development is considered:  

They don’t really want us to go out to PD, they want us to have internal PD 

instead of us going out to PD’s it’s more internal. So it’s only if you’re like 

the Head of maths or Head of Echo. Only those type of people that do it, more 

the senior staff. So everyone just teaches each other, which seems to be the 

way that it is.  

While internal professional development is an excellent method to increase the 

knowledge and pedagogical approaches to mathematics (Colgan, 2016); perhaps this format 

in conjunction with external professional development would be useful to broaden the 

horizon of the teachers.  
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 Another issue hindering the attendance of professional development is the quantity of 

paperwork involved and the slow application response rate; an issue for School 1 in 

particular. Violet noted: 

It’s finding the time as well, as the paperwork here is insane. So if you find a 

PD that you want, you have to fill out the paperwork, take it to admin, then 

it’s about a two week turnaround before it’s a yes or a no to go.  

Sonya also suggested that favouritism occurs where some teachers are more favoured and 

approved to undertake the professional development more so than others. Violet also 

supported this claim I did apply to go last year, but I got knocked back from admin. That was 

about teaching maths to lower level kids. And it seems that some people are favoured more 

towards PD’s that others in the school.  

Rose felt that within the busy role of teaching, there is little time to improve upon and 

learn about how students learn, and states when you are in a teaching job there is very little 

chance for me to go out again to learn how people learn. 

Overall, it seems that while some professional development relating to mathematics 

has been undertaken, much further incorporation in both schools is warranted considering 

that professional development is one of the few approaches to improve teacher quality (Foster 

et al., 2013). This is particularly important to this study as the Junior Secondary teachers 

interviewed are perhaps not completely confident in their abilities along with the use of out of 

field teachers in mathematics.  

The Issue of Out of Field Teaching.  

Out of field teaching occurs when teachers are employed to teach subject areas that they are 

not qualified to teach (Hobbs, 2012b). The main issue with out of field teaching is the 

misalignment between specific subject content knowledge and pedagogical knowledge, so 

that quality teaching is maximised (Sharplin, 2014). The existence of out of field teaching has 
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been identified in both participating schools with 50% of the respondents acknowledging this. 

Rose, Leigh, Mary, Caroline and Dougal have highlighted this issue and its occurrence. Rose 

mentions:  

This actually has been a huge problem for us, because we don’t have enough 

maths teachers, the actual maths trained teachers are taken to teach senior 

maths because of the content knowledge, expertise and the amount of people 

qualified to teach certain subjects.  

Furthermore, Rose, Caroline and Leigh specifically mention that the untrained 

teachers are teaching mathematics to students in the lower year levels. Rose indicated all of 

the junior classes were given to teachers that are out of this department or out of this field. 

Caroline believed that these untrained mathematics teachers typically were from Physical 

Education (PE), Science, and English backgrounds. While it is a common practice to 

combine the Mathematics and Science disciplines so that they are often taught by the same 

teachers, PE and English has limited to no relevance.  

Rose feels this is particularly disadvantageous to students as she believes that Year 7 

and Year 8 are the most important years of schooling they are teaching Year 7 and 8 (I’ve 

said this to my principal as well) they are the most important years. Furthermore, Leigh 

outlines the inconsistency of utilising out of field teachers, in that they get that a maths class 

for a year, and then next year they won’t get another maths class – almost guaranteed. It’s 

just their timetable and how it all fits in and gels. As out of field teaching is a common 

occurrence at these schools, professional development is needed for all teaching staff no 

matter the discipline in case they are required to teach mathematics the following year. Leigh 

noted that PD is vital for out of field teachers but that it is problematic: 

Yeah it could be beneficial too, but it’s pointless. Yeah you would have to do 

it with the whole staff because you just don’t know. Next year it could all 
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change, as I said that Phys Ed teacher’s got a Year 8 maths, it won’t be him 

that has it next year, it will be the guy you sits next to him in the Phys Ed staff 

room who gets the Year 8 maths.  

However one teacher in particular from School 1 disagrees and is under the 

impression that out of field teaching is not an occurrence in mathematics. Dylan states I don’t 

believe it is in maths at all as the ones that I have spoken to, they’re all maths trained and 

they all teach the higher grades as well. It is important to note that Dylan also concedes that 

he does not know all Year 7 teachers since it is a large school. 

The issue with out of field teachers is that when they are teaching in a discipline that 

is not their own, content rather than their pedagogical approach is the focus due to their lack 

of experience and knowledge in the subject area (Steyn & Du Plessis, 2007). Rose states 

when you are teaching a subject that is not your field, you are more focused on making sure 

you are teaching the right content, and focus is lost on ensuring students are engaged in the 

content, understand the topics being taught, and are extended if necessary I only have about 

30% of my energy focused on the question, the rest of my energy is on how kids learn. Carly 

also pinpoints the benefits of specialist teachers:  

If you’ve got an English specialist try to teach maths, or a maths specialist 

trying to teach English.. I know I couldn’t do a good job teaching someone 

English. I couldn’t do the subject justice. Just as an English teacher probably 

couldn’t do maths justice. So yeah I think there could be issues.   

Dougal on the other hand, views this issue from a managerial perspective, and 

identified the difficulty of employing quality mathematics teachers. Furthermore, he stated 

that School 2 is actively recruiting for mathematics teachers nationally and highlighted the 

challenge of employing mathematically trained teachers: 
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Yes it’s a massive issue, not just to get a maths teacher, but to get quality 

maths teachers. There are teachers out there who do not have jobs, but if you 

want a really good quality person – it’s extremely difficult. We advertise 

national wide here at this College to try and find staff. We just had a new 

person move up here from Canberra. We look nationally to try and find 

people that’s how much the shortage is. So yes, there is a massive shortage of 

maths teachers.  

Addressing Out of Field Teaching. 

Both schools are aware of the need to reduce the use of out of field teachers, and have taken 

steps to combat the shortage of specialist teachers. Peter the HOD for School 1 has recently 

undertaken changes in timetabling aiming to ensure that mathematics trained teachers are 

teaching mathematics classes. Rose recalled, so what happened at the end of last year, our 

HOD has realised that it is a problem and he has gone to quite a lot of trouble making sure 

that the timetable aligned well. Rose further stated that the HOD:  

Made sure that we will have a majority anyway with maths trained  teachers 

teaching the maths classes. Even from the juniors in Year 7 (not so much with 

Year 7) but at least Year 8 he was able to make that come across all the way 

to the seniors. So I thought that was a fantastic move, and it was for the first 

time ever in our school that we were able to achieve that.  

 The effectiveness of this change is not yet apparent since the timetabling alteration is 

only a new venture. While this is a positive step in the right direction in terms of diminishing 

the use of out of field and untrained teachers, this does not completely correct the issue as it 

still relies on having enough specialist mathematics teachers to meet the timetabling 

requirements.  
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School 2 seems to be well aware of the existing use of out of field teachers and is in 

the process of eradicating this practice. Mary stipulates that the principal understands the 

issues that are faced by the school and is currently undertaking a process of filtering teachers: 

Jerry’s good, he’s got reigns on everything, he’s the helicopter and he’s got a 

very good eye. And he’s doing some filtering, and I’d like to see more 

filtering – yes. But it’s happening, and it’s going in the right direction let’s 

put it that way. 

While Mary has admitted to the use of out of field teachers to teach mathematics at 

School 2, she also admits to being out of field herself, and this is the only participant in this 

study to confirm this. Furthermore, she mentions that she has the passion to effectively teach 

mathematics to students and the principal has supported her to realise this, well see I am out 

of field. But I love it, I have a passion for it and I’m really happy to do it and it’s good that 

John’s picked that up and given me the wings to fly.  

 Another tactic that School 2 is opting for is a differentiated approach so that in 

conjunction to ensuring its teachers are mathematically trained, they are actively training and 

up-skilling the non-mathematics teachers. Dougal explains this in house training:  

One lady that has just started is actually team teaching with myself. So I am 

just doing all of the teaching and she is basically just watching at the 

moment. And I think that it’s really valuable, so she can take a few weeks to 

get her feet on the ground with an experienced operator and she can just 

watch and learn by that coaching model. So I am sitting down one-on-one 

and doing a lot of work with her at the moment to up-skill her. And obviously 

coming from a new system there is lots of differences between the states. 

 In summary, while there is a conflict of opinion amongst participants regarding 

professional development, the findings indicated that eight of the teachers have not 
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undertaken mathematics professional development in the past year. School 2 is in the process 

of improving this as Dougal is currently administering mathematics professional 

development. Unfortunately, however, this seems solely focused on digital technology. 

Whilst a step in the right direction, the findings suggest that little emphasis has been placed 

on a range of other pedagogical strategies. The findings also suggested that School 2 

favoured in house professional development which again limits the scope of the PD available. 

This is contrary to the findings by Roland et al., (2014) who suggests that professional 

development in which incorporates a variety of teaching professionals such as teacher 

candidates, current teachers from the discipline and internationally educated teachers, allow 

professionals to collaborate as members of the broader educational community which 

provides a more robust and enriching learning experience. School 1 was not of this belief and 

had recently employed Dougal for external professional development specifically, however, it 

was unclear as to how long this had been occurring and again, if technology is the focus.  

 The findings indicated that the deficiency of professional development is attributed to 

a number of factors including: the lack of opportunities provided by school administrators; 

lack of time to attend professional development; and tedious paperwork involved in the 

application process. Perhaps if a more streamlined, automated process was adopted, 

mathematics teachers would actually be able to attend more professional development. 

 It is evident that there is a need for future teacher learning, and the findings indicated 

specific topic areas that the teachers would like to explore such as problem solving and 

extending their understanding to explore the senior Mathematics curriculum. A number of 

teachers also felt that the inclusion of pairing teachers with their more senior counterparts to 

learn from each other and practice their existing mathematical skills would be beneficial.  

 The use of out of field teachers occurs in both schools, however proactive steps are in 

action in order to reduce this and thus improve the quality of teaching.  School 1 is working 
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on improving timetabling, whilst School 2 has incorporated a different approach by up-

skilling its existing teachers. However, Du Plessis et al., (2014) suggest that specialist 

mathematics teachers are more effective at teaching mathematics to students, and while these 

schools are looking to reduce the use of out of field teachers, they are not eradicating it. 

Perhaps by multiskilling Junior Secondary mathematics teachers so that they are competent in 

teaching mathematics to the senior students, there would be more availability of staff to fill 

teaching roles in all year levels, and this will be beneficial when it comes to timetabling 

which is an issue identified at both schools. This would also reduce the likelihood of having 

to employ out of field teachers to teach mathematics. However, the overall shortage of 

qualified mathematics teachers in Queensland remains a significant problem. 

Overall, it appears that teachers want to develop and extend their existing 

mathematical content knowledge and pedagogical practices; however, there is limited scope 

for this development.  
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Chapter 5.  Conclusions, Implications and Limitations 

This chapter commences by outlining the conclusions identified of this study. Following this, 

a brief description of the implications of this study, including recommendations for future 

prospective research is provided.  

While some teachers involved in the study were proficient and knowledgeable in 

mathematics education, approximately half of the Junior Secondary teachers interviewed 

indicated a lack of confidence in their MCK and thus likely require improvements to their 

existing level of mathematics understanding. Teachers were also not fluent with the 

Australian Curriculum and instead relied heavily on textbook use. However, in particular the 

choice of text chosen for School 1 needs revision, as teachers reported student difficulty with 

the high frequency of problem solving and higher order thinking skills for mainstream 

students.  

 Both schools incorporated varying approaches to improve their mathematical 

pedagogy with the use of the group work and games to engage students; incorporation of the 

Marzano Framework (School 1); and the use of school excursions to provide authentic 

mathematics context (School 2). Whilst schools have made improvements and recognise that 

Year 7 students are different; these changes have not directly occurred due to the 

incorporation of Year 7 into the high school setting and further consideration and pedagogical 

change would be useful.  

 Different approaches were taken to accommodate the transition of Year 7 students. 

School 1 has considered this change both in terms of infrastructure with the development of a 

new school building, and in terms of content devising a new school program for the students. 

However, it had not considered a change in pedagogy to effectively engage Year 7 students 

treating them as any other new group of students entering the school and this presents issues 

for student learning. This was also the case for School 2 which did not have infrastructure 
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issues since students were located on the same campus; however, as with School 1, the 

teachers did not instigate substantial changes to their pedagogy. Both schools considered a 

niche student category of either developing students with remedial classes (School 1), or 

higher performing students with echo classes (School 2). Perhaps both should be undertaken 

to ensure a higher standard of education is provided to students.  

 While both schools incorporated technology within their pedagogy, it was mainly 

rudimentary sense with the use of the Interactive Whiteboard, MyMaths online, and Kahoot, 

rather than as an integral part of their mathematics lessons. Additionally, there were three 

teachers who were overtly negative towards the use of technology, and thus avoided its use 

wherever possible. If the findings here are reflective of broader practice, Junior Secondary 

teachers would benefit from further exposure to, and training in, the use of technology within 

the mathematics classroom as this would help engage students.   

 Professional development is a requirement to maintain teacher registration in 

Queensland; however, the findings indicated that very little of this mandated professional 

development has related to mathematics. The respondents identified reasons for this including 

the lengthy process of application and a reduction of information to such opportunities. In 

addition, School 2 preferred an internal approach to professional development. While this can 

be beneficial, external professional development to further expose teachers to a wider 

network of colleagues is also important.  

Implications of the Research 

This research sought to explore the confidence and competency of Junior Secondary teachers 

and key faculty members in terms of their mathematics confidence and pedagogical 

approaches to mathematics. In response to the first research question on the preparedness of 

Year 7 teachers to teach Year 7 students in terms of their content knowledge and pedagogical 

practices, the findings indicated that teachers were not completely confident in their 
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mathematical content knowledge and at times had to relearn content, as teachers were often 

placed in year levels that they are not proficient in teaching. This lack of knowledge typically 

impacts negatively on student outcomes, as the teachers are less aware of differing 

pedagogical approaches and teaching strategies for students resulting in a narrow view of 

mathematical practices.  

It is evident that technology is a medium to engage students in mathematics 

education; however, many teachers in this study are not confident or fluent in the use of 

technology in their classrooms. While some technology was used in the classroom further 

incorporation would be useful.  

In response to how the transition of Year 7 to secondary schooling was handled, some 

teachers were aware of the differences associated with the younger cohort of Year 7 students; 

however, the participating schools did not alter their teaching pedagogy to cater for them, and 

this is something that should be addressed. School administrators and teachers should 

understand that the transition into secondary schooling can be very difficult for some 

students, and due to the students undertaking this transition at a younger age, perhaps this 

compounds the difficulties associated as they are less mature and less likely to be able to 

cope. School 2 implemented a new approach to handling this transition by incorporating a 

secondary school mathematics teacher to teach the entire Year 6 cohort of students; however, 

this was easy to manage due to the schools being on the same campus. An approach that 

could be considered for all schools would be the incorporation of further use of collaboration 

and communication between primary and secondary school teachers, to better prepare the 

students. This would also help secondary school teachers understand the type of student 

entering their school and perhaps aid in the continuity of the students education to prevent 

discontinuity in their learning.  
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 Professional development was the final research question to be investigated and it was 

found that although professional development is a requirement to sustain teacher registration, 

very little professional development is undertaken in mathematics education and rectifying 

this will aid to not only improve the content knowledge of teaching, but will also expose 

teachers to a variety of methods and strategies to improve their pedagogic approaches to 

teaching mathematics. Professional development will also help to expand the skill level of 

existing mathematics teachers, for instance, if Junior Secondary teachers are trained in senior 

mathematics teaching there will be more teachers available to fulfil the mathematics teaching 

jobs and the use of out of field teachers would be less likely.  

Limitations and Recommendations for Future Research  

This research is considered to be a preliminary study to ascertain the level of mathematics 

knowledge of the teachers currently teaching the newly transitioned Year 7 cohort in these 

two schools. Since the research project is the basis of a Masters dissertation, the study is 

limited by the scope and depth of the research that can be undertaken and thus only collects 

and interprets data from mathematics teachers employed at two secondary schools 

incorporating ten participants. 

While the literature suggests that there are teachers teaching out of field in 

mathematics due to a shortage of mathematics teachers in secondary schooling (Brodbelt, 

1990; Donnelly, 2012), the depth of its usage is currently not known therefore, the formation 

of a hypothesis was not considered appropriate in this research. Future research however, 

could prove beneficial to further identify the extent to which out of field teaching in 

mathematics education is prevalent in schools across Queensland.  

Teacher Identity was the underlying framework of focus in this study and as such, 

teacher perceptions and beliefs about themselves as teachers were considered. The findings 

are therefore limited, in that one’s perception about themselves may be markedly different to 
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reality. To obtain explicit results in the competency of teachers, the teachers would need to be 

tested on their content knowledge via quantitative analysis, and this was not warranted nor 

appropriate at this stage of research. Also, since qualitative studies are characterised by an 

emphasis on studying perceptions, feelings, and exploring phenomena utilising subjective 

measurement protocols, the utilisation of a hypothesis is not significantly required or 

practiced (Kumar, 2014).  

 Future research is therefore recommended to identify the existing mathematical 

knowledge of Junior Secondary mathematics teachers via quantitative analysis and testing. It 

would also be appropriate to undertake further research into professional development in 

mathematics education considering this notion is vastly lacking in the Australian context.  

However, perhaps approaches that have been proven successful abroad such as the Renewed 

Math Strategy outlined by Colgan (2016) that will be adopted in Ontario Canada later in 2017 

could be considered. Colgan (2016) describes a multifaceted approach to improve teacher 

quality and student learning specifically related to mathematics. Key features of this program 

include minimum daily mathematics learning; dedicated professional development days for 

educators to deepen their knowledge; and the use of ‘in house’ mathematical lead teachers to 

provide mentorship and foster collaboration with three lead teachers to be employed at each 

school site in the Province. These steps should be considered and perhaps replicated if proven 

successful. 
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Appendix A 

 

INTERVIEW SCHEDULE 

General Information 

– What background experience, qualifications, and formal education specifically pertaining to 

mathematics do you have? 

– Are you familiar with the Year 7 mathematics curriculum and how are you familiarising 

yourself with ACARA? 

– What feelings or beliefs do you have about the transition of Year 7 students to secondary 

schooling and teaching mathematics to these students?  

 

Mathematical Knowledge 

– How would you describe your level of mathematical content knowledge? What do you find 

easy / difficult? 

– How do you know if your MCK is adequate to teach Year 7 students? What are you doing to 

improve your knowledge? 

 

Pedagogical Knowledge 

– What strategies do you / will you adopt within your pedagogy to engage this younger year 

level? 

– What are you doing to evolve your pedagogical approaches to teaching mathematics? 

 

Technological Pedagogical Knowledge 

– Do you incorporate technology within your teaching pedagogy? If so, how? Is it beneficial? 

– If you wanted to incorporate further use of technology within your mathematics lessons how 

would you do this?  

 

Professional Development 

– Have you recently attended professional development relating to mathematics?  If so, what 

did it relate to? 

– What areas of mathematics would you like to improve upon, and what type / concepts would 

be of most benefit?  

– Do you feel other colleagues teaching mathematics to Year 7 students would benefit from 

further professional development in mathematics?   

 

 

 

Is there any other information or comments you would like to add that would be beneficial to this 

research? 
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Appendix B 

 

EXPRESSION OF INTEREST 

 

Exploring the Various Forms of Mathematical Knowledge of Junior 

Secondary Teachers in Queensland 
 

Research Team Mrs Rebekah Strang, Dr Kevin Larkin and 

Associate Professor Peter Grootenboer 

P: 0423 088 138    E: r.strang@griffith.edu.au 

 

 

25
th

 February 2016 

 

 

Mr XXX 

XXX High School 
 

Dear Mr XXX, 

 

The purpose of this short letter is to inquire as to whether you, and key members of your mathematics education 

staff, are interested in participating in a research project entitled “Exploring various forms of mathematical 

knowledge of Junior Secondary teachers in Queensland". The aim of the research is to examine the knowledge 

that is utilised and required when teaching mathematics in the Junior Secondary years and is particularly 

pertinent given the relocation of Year 7 to Secondary School in 2015. As part of the research project, we will 

provide a final report of the research findings which may be useful in supporting the transition. 

 

I have attached an Information Sheet outlining further details of the project and also the permission to conduct 

the research should you choose to be involved. 

 

I will be in phone contact with you in the upcoming weeks to clarify whether you would like to be involved or 

not and also to provide any further information you may require in making a final decision. Alternatively, 

correspondence can be made via email should you wish to make contact prior to this.  

 

Regards, 

 

RJ Strang 
 

Mrs Rebekah Strang 

BBusGDipL&T (Primary) 
HDR Masters Candidate 
 

Sessional Academic Teacher 

Mathematics Education 1 & 2 

Griffith University  

Logan, Mt Gravatt, & Gold Coast  
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Appendix C 

INFORMATION SHEET 

Exploring the Various Forms of Mathematical Knowledge of Junior 

Secondary Mathematics Teachers in Queensland 

Researcher / Interviewer Mrs Rebekah Strang r.strang@griffith.edu.au

Supervisors Dr Kevin Larkin k.larkin@griffith.edu.au

Assoc Prof Peter Grootenboer p.grootenboer@griffith.edu.au

I am a post graduate student undertaking a Masters of Education and Professional Studies Research at 

Griffith University, and am conducting this interview as part of my research. This research has been 

granted ethical clearance in accordance with Griffith University approved protocol (Ethics Reference 

Number: 2016/079). 

Why this research is being conducted 

This interview seeks to explore the views of Junior Secondary mathematics teachers in light of Year 7 

students' relocating to secondary school in Queensland from 2015. Research is needed regarding how 

mathematics teachers’ will manage the transition of Year 7 into the Junior Secondary phase of 

schooling and if their existing Mathematical Knowledge is adequate to effectively teach mathematics 

to this younger year level.  

What you will be asked to do 

You are invited to partake in a 30 minute interview. The interview will be recorded and then 

transcribed at a later date for analysis and reporting purposes. There will be an opportunity at the end 

of the interview to incorporate any details you feel are important. Prior to your involvement, a consent 

form will be provided.  

Privacy and Confidentiality 

All efforts will be made to protect your privacy and confidentiality. Once your interview has been 

transcribed, all identifying information will be de-identified (removed) and the audio recording will be 

deleted. Your participation in this research project is completely voluntary and you may withdraw your 

consent at any time, before, during or after, the interview. A copy of your interview transcript can be made 

available at your request.  

mailto:r.strang@griffith.edu.au
mailto:k.larkin@griffith.edu.au
mailto:p.grootenboer@griffith.edu.au
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Appendix D 

CONSENT FORM 

Exploring the Various Forms of Mathematical Knowledge of Junior 

Secondary Teachers in Queensland 

Research Team Researcher / Interviewer Mrs Rebekah Strang 

Contact Email r.strang@griffith.edu.au 

Supervisors Dr Kevin Larkin  

Assoc Prof Peter Grootenboer 

School of Education and Professional Studies, Griffith University 

(Griffith University Ethics Reference Number: 2016/079) 

By signing below, I confirm that I have read and understood the information sheet and in particular 

have noted that: 

– I understand that my involvement in this research will include participation in a 30 minute

interview/discussion regarding the attitudes and beliefs of Junior Secondary mathematics

teachers;

– I understand the risks involved; and had any questions answered to my satisfaction;

– I understand that there will be no direct benefit to me from my participation in this research;

– I understand that my participation in this research is voluntary;

– I understand that if I have any additional questions I can contact the research team;

– I understand that I am free to withdraw at any time, without comment or penalty;

– I understand that I can contact the Manager, Research Ethics, at Griffith University Human

Research Ethics Committee on 3735 5585 or research-ethics@griffith.edu.au if I have any

concerns about the ethical conduct of the project; and

– I agree to participate in the project.

Name 

Signature 

Date 

mailto:research-ethics@griffith.edu.au

