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Abstract 

School systems world-wide are investing increasing resources in assessment of students. The 

challenge is to gain value for teachers from this process. This study examined how we can use a 

construct of teacher capacity to identify improvements in teachers’ knowledge of Mathematics, 

their knowledge of the curriculum, their understanding of student’s mathematical thinking, and 

their ability to design and implement effective mathematics instruction as a result of using online 

diagnostic assessments (SMART tests- Specific Mathematical Assessments that Reveal 

Thinking.) Two principal challenges were addressed in this study: the first concerns how to 

translate a theoretical construct of teacher capacity in ways that truly reflect the professionally 

informed judgement and disposition to act. The second challenge was to design and use measures 

that would show improvement of teacher capacity over time as a result of using SMART tests. 

This study used innovative approaches involving teacher self-reports that were supported by 

evidence derived from a content specific questionnaire, related to the four elements of teacher 

capacity identified previously. The research study was carried out in the researcher’s school. 14 

teachers used SMART tests over the course of one semester. All teachers showed improvement 

in teacher capacity as a result of implementing SMART tests, however improved teacher capacity 

was most evident amongst accomplished and expert teachers. The use of SMART tests also had 

a direct impact on teacher planning and informed classroom instruction. The study concludes with 

recommendations for future research in schools and in pre-service teacher education, utilising 

online diagnostic assessments of students. This study provides insight into what teacher capacity 

means in an educational setting, and how leaders in schools can effectively measure and improve 

teacher capacity in a school setting. 
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Chapter 1: Introduction and Background 

1.1 Brief Introduction to Research 

The Department of Education and Training Victoria (DET) recognises the importance of 

developing teacher capacity. They state that ‘a highly skilled workforce with specialist knowledge 

of effective teaching methods, effective leadership, literacy and numeracy, assessment, data 

collection and analysis and community engagement is critical to improvement in schools.’ (DET, 

2013) They develop this further by stating ‘The government school sector will focus on the 

training and deployment of school-based literacy and numeracy coaches. Coaches will work with 

classroom teachers and literacy and numeracy leaders in schools. The focus of the initiative will 

be on building the capacity of classroom teachers to effectively assess and monitor student 

progress and to deliver programs that are differentiated according to student need’(DET, 2013) 

Whilst teacher capacity has been identified as the focus of their initiative, there is no explanation 

of that this term means. This research aims to define and explain what constitutes teacher capacity 

in mathematics, and how this can be identified and measured.  

There are many ways in which teacher capacity can be built, especially in the area of mathematics. 

This study aims to investigate how formative, online diagnostic assessments, specifically SMART 

Tests (Specific Mathematics Assessments that Reveal Thinking), designed to assess student 

understanding, build teacher capacity in one particular school setting. Mathematical content 

knowledge and Pedagogical content knowledge have been identified as areas of concern by the 

teachers at the school which was the site for the research reported in this thesis. The school this 

research is conducted at will be referred to as School A; a Prep to 9 Public School in the West of 

Melbourne, Victoria where students begin school at approximately 5 years of age, and complete 

Year 9 around the age of 13 or 14 years old. The school has an enrollment of approximately 1000 

students, with an average of five classes at each year level. The school is led by a Leadership team 

of a Principal, two Assistant Principals, a Mathematics Coach, two English Coaches and four 

Professional Learning Team Leading Teachers. The role of the Coaches is to implement 

assessment and curriculum across the school, and the Professional Learning Team Leading 

Teachers’ roles are to support this process within a smaller team environment. This structure 

ensures teachers are supported by numerous Leading Teachers, all of whom have their own 

professional specialty. This school runs as a Professional Learning Community, where all staff 

members work within one, or numerous, Professional Learning Teams. A Professional Learning 

Team (PLT) is defined  by Richard DuFour as ‘An ongoing process in which educators work 

collaboratively in recurring cycles of collective inquiry and action research to achieve better 

results for the students they serve. Professional learning communities operate under the 

assumption that the key to improved learning for students is continuous job-embedded learning 

for educators. (Dufour and Dufour, 2013) School A’s introduction of a Professional Learning 
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Community Model aligns with their focus on continual school improvement, with a focus on 

building teacher capacity. This will be discussed in more detail in the Methodology chapter of 

this study.  

1.1.1 Research Questions 

This study aims to address the following research questions: 

1. What is the impact that the use of online diagnostic assessments, specifically the SMART 

test system, has on Teacher Capacity?  

2. Which specific areas of Teacher Capacity can be developed through the implementation 

of the SMART test system in a school setting? 

3. Do teachers with differing levels of expertise report a development of their own capacity 

after implementing the SMART test system? 

4. What are the factors which have supported the successful implementation of SMART 

tests, and how these might be transferred and generalised to other possible school 

contexts? 

5. How can a researcher effectively document and measure improved teacher capacity 

during the period of use of SMART tests? 

1.2 Introduction to Teacher Capacity 

Zhang and Stephens, in their 2013 study, initially defined Teacher Capacity as ‘professionally 

informed judgement and disposition to act’ (p. 488). They further explain that in the context of 

their study they applied this construct in terms of national curriculum reform in mathematics. 

Zhang and Stephens conducted a study involving one hundred and twenty Australian and Chinese 

teachers to analyse how teachers help students connect arithmetic learning and emerging algebraic 

thinking. They identified four specific criteria to form the basis for their construct of teacher 

capacity: Knowledge of Mathematics, interpretation of the intentions of official curriculum 

documents, understanding of students’ thinking and design of teaching. They found that their 

construct was effective in distinguishing between different levels of teacher capacity. Zhang and 

Stephens invited teachers involved in the study to complete a written questionnaire based on a 

given mathematical scenario, they were presented with seven ‘student responses’ carefully 

matched using selected samples of work from Australian and Chinese students in Year 6 and Year 

7. The teachers were asked to describe what they noticed about each of the samples of student’s 

work, how they related what the students were asked to do to the key elements of the prescribed 

curriculum, what differences were evident in students’ thinking across the work samples, 

including any misconceptions, how they would respond to students in class and how they would 

plan a teaching program to cater to the needs of these students.  
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1.3 Aim of Research 

This research study aims to continue and extend the work of Zhang and Stephens (2013), using 

their construct and elements of teacher capacity. However, it differs from their study in two 

important ways. Firstly, whereas Zhang and Stephens sought to validate a construct of Teacher 

Capacity among Chinese and Australian teachers based on teachers responses to a written 

questionnaire, this research study seeks to use the same four criteria as a measure of improvement 

in teacher capacity over time. My study aims to focus on improvement of individual teachers by 

identifying their levels of teacher capacity before the implementation of SMART tests, and then 

comparing and contrasting this data after SMART tests have been implemented.  

Whereas the study by Zhang and Stephens (2013) involved a quantitative analysis of questionnaire 

data from 120 teachers; my study involves a smaller group of 14 teachers in one school.  

1.4 Introduction to SMART Assessment System 

SMART tests may provide teachers with an informative diagnosis of their student’s conceptual 

understanding of most topics in senior primary and junior secondary school mathematics. This 

will be explained in more depth in the Literature Review section. Price, Stacey, Steinle, Chick 

and Gvozdenko (2009) identify that ‘It is often difficult to keep track of students’ progress and 

identify exactly where they are struggling. It is often hard to identify when students are ready for 

the current topic, and exactly where they might be having difficulty’ (Pg 2).The research based 

diagnosis is provided to teachers immediately to highlight the misconceptions of their students. 

This assists teachers to differentiate their lesson instruction in order to cater for the 

misconceptions identified by the results of the SMART tests. Price, Stacey, Steinle, Chick and 

Gvozdenko (2011) explain that ‘Understanding new mathematical concepts often relies on having 

good background knowledge and so, to avoid presenting some of the class with tasks they cannot 

do, we sometimes excessively revise earlier material and make sure that the tasks set for the bulk 

of the lesson are straightforward enough to be tackled by anyone.’ (Pg 1) The SMART tests are 

a relatively new concept and are available to all teachers in the Victorian government school 

system. Currently, teachers use a range of assessment tasks such as diagnostic tests, and learning 

target assessments which are all marked by an assessment rubric. Steinle and Stacey (2012) found 

that the concept of formative assessment - where assessment directly influences lesson planning 

- was not understood by all teachers, as they were used to using assessment to assist in writing 

reports, not to drive their planning and teaching. Time constraints restrict teachers in their ability 

to effectively utilise all pieces of assessment to inform their planning and teaching. Lack of time 

also affects how teachers meet with their colleagues to discuss and analyse results. The SMART 

tests involve students logging on to the website and completing a teacher-selected assessment tool 

with multiple choice answers. Student answers are collated and made available to teachers, 

demonstrating which stage each student is at, and identifying their misconceptions. The other 
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benefit of using the SMART tests are the ‘Teaching Ideas’ section of the website, where ideas are 

supplied for how to address certain misconceptions. SMART tests were used in two ways in this 

research study; the items from the SMART tests were used to obtain data from teachers about 

their Teacher Capacity. They were also used to present the student responses from the SMART 

tests to have teachers reflect on student misconceptions and implications for planning and 

teaching. 

1.5 Background on Assessment practices 

At School A, a range of assessment tools have been utilized in previous years, and the results and 

effectiveness of these assessments have varied. In Victoria, the Mathematics Online Interview 

(MOI) is utilized by most Public Primary Schools, and is used by teachers to determine students’ 

mathematical knowledge and skills. It is only available to Victorian Government School staff, and 

requires the use of a teacher’s Department of Education login information.  The interview allows 

students from Year Prep to Year 6 to demonstrate mathematical understanding and strategies for 

solving increasingly complex tasks in a one-on-one testing environment. Whilst time consuming, 

it allows teachers to determine the student’s ‘point of growth’ and what is required for the student 

to move to the next ‘point of growth.’ Table 1 below shows the points of growth identified in the 

area of place value. 

 

Figure 1.1 Points of Growth in Number: Place Value from the Mathematics Online Interview 

 Currently, the Mathematics Online Interview only assesses student understanding to a Year 5 

level, and there is no equivalent online assessment for students in Years 5 and above. At School 

A, teachers are confident they understand the points of growth given by this interview software, 

The Mathematics Online Interview also provides support materials for teachers. Teachers can 

actively analyse the points of growth data to identify student learning needs and what the student 

requires to move on to the next Point of Growth. The Mathematics Online Interview covers areas 

including counting, place value, addition and subtraction, multiplication and division, time, 

measurement and shape. During the one-on- one assessment, teachers simply click on a tick when 

a student correctly answers a question verbally, and the computer program will adapt the testing 

based on the student’s prior response. This assessment involves a resource tub with a range of 
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cards, hands on materials and resources for students to use to demonstrate their understanding. 

The points of growth results are used at School A in the planning of teaching programs. Teachers 

are required to bring their student data to planning sessions, and this is used to inform team 

planning and the development of unit planners. Whilst beneficial to teachers of Years Prep to 

Year five, Teachers working in Years six and beyond do not have the same diagnostic information 

to use when planning units of work.  

An additional online assessment which has been trialed by the research school is the Victorian 

Curriculum and Assessment Authority’s (VCAA) On Demand Testing.  The VCAA recommends 

that the On Demand Testing Program is used as a pre-test, prior to the beginning of a topic, and 

as a post-test at the conclusion of a topic. (VCAA, 2016) It is also recommended as a way of 

identifying student strengths and weaknesses, and to plan appropriate teaching programs for 

students. The testing component involves multiple choice questions, short answer, drag and drop, 

and open text response answers. There are also two types of tests available: computer adaptive 

tests and linear tests. The computer adaptive tests deliver sets of questions to students that vary 

based on student ability. Depending on the answers given in previous questions, the student is 

given progressively easier or more difficult questions to answer. There are two strands of the test 

available: Number and Algebra, and Measurement and Geometry. The Linear testing feature is 

currently unavailable, as they are being developed from the change in Curriculum from the 

Victorian Essential Learning Standards (VELS) to the Australian Curriculum (AusVELS). The 

research school has opted not to continue using On Demand testing as a formative or summative 

assessment, due to the instability of results students were receiving. There is also no diagnostic 

information given to apply to teaching and learning, the student is given a numerical score which 

is aligned with their knowledge of the Australian Curriculum. The On Demand testing also does 

not identify student misconceptions, it merely aligns a student with a curriculum level according 

to the Australian Curriculum. The Australian Curriculum for Mathematics is arranged around the 

interaction of three content strands and four proficiency strands. The content strands are Number 

and Algebra, Statistics and Probability, and Measurement and Geometry. (Australian Curriculum, 

2010) They detail what content is to be taught to students. The proficiency strands are 

understanding, fluency, problem-solving and reasoning. They describe how content is explored 

or developed. The Australian Curriculum for Mathematics spans Foundation/Prep level to Year 

10.  

 

The research school has a clear focus on using assessment formatively to drive planning and 

teaching. As mentioned previously, the school has a Mathematics Coach (the author of this thesis) 

who attends an hour of planning each week with every year level from Prep through to Year 9. 

Planning involves looking at student assessment data, identifying misconceptions, and then 
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planning teaching programs based on this information. Informally, more than 50% of teachers 

have mentioned that Mathematics is not a teaching strength, and an area in which they are not 

confident in knowing or utilising multiple strategies to explain a topic or question, especially in 

the Middle Years (Years 5-9).  

1.6 Victorian and Australian context for Teacher Capacity 

Formerly known as The Department of Education and Early Childhood Development Victoria 

(DEECD), now titled The Department of Education and Training (DET) Victoria, provide 

professional learning programs aimed to assist teachers to build their ‘Teacher Capacity.’ Their 

position is that ‘Effective and well-trained teachers can support all students to make progress in 

literacy and numeracy. Each school sector will provide professional learning opportunities to 

develop teacher capacity.’ (DEECD, 2013). As part of an overarching Australian project, Smarter 

Schools National Partnerships, they also stipulate that ‘opportunities for coaching and support 

will be provided in all sectors to strengthen the capacity of teachers to engage with the particular 

learning and development needs of their school community.’ (DEECD, 2013). They also discuss 

the idea of performance pay to reward excellent teachers, where ‘payments would be made to the 

top 20 percent of Victorian government schools that demonstrate the greatest improvement on a 

broad-based measure of performance over the assessment period (government schools).’ 

(DEECD, 2013). Although the term ‘teacher capacity’ is used widely by the DET, there is no 

discussion on what this term actually means, or how it can be measured or critiqued. The 

Queensland Government released a document titled ‘Building Teacher Capacity through 

professional learning conversations’ (Tanner and Vans-Loy, 2009) which identifies the 

importance of giving feedback to improve teacher capacity. It discusses different models of 

feedback, and how to use feedback to improve teaching and learning. Rowe (2004) for The 

Australian Council for Educational Research (ACER) discusses the idea that what matters the 

most in making a school better is quality teaching, which is underpinned by effective, competent 

teachers. This is supported by strategic, ongoing capacity building via teacher professional 

development. He discusses a situation where concerns of teacher quality are raised, and an inquiry 

into the situation was held. However due to the lack of substantive, research-based evidence on 

the ideal of teacher quality, this proved to be a difficult task for the inquiry members. A construct 

of teacher quality, where teacher capacity can be noted, is necessary for situations such as that 

discussed by Rowe.  

The Zhang and Stephens (2013) model allows a framework to identify traits that a teacher 

performing at a higher capacity exhibits. It not only identifies what teachers need to know to be 

effective teachers of mathematics, but also how they interpret the documents they are provided 

with, such as official curriculum documents. It also ensures teachers identify how students are 

thinking and how teachers design and deliver a curriculum program in order to move student’s 
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thinking forward to respond to specific examples of student’s thinking in the light of official 

curriculum documents. This study aims to bring forth a more rigorous, theoretical definition of 

teacher capacity and how this is portrayed in a classroom environment. I have chosen this 

construct of teacher capacity over Ball, Thames and Phelps (2008) and Shulman (1987) as I am 

currently located in a ‘real’ school environment, working with teachers and looking at not just 

their knowledge, but how it is transferred into a learning environment. High teacher capacity relies 

on strengths in not only one area, such as content knowledge or pedagogy. All four dimensions 

of teacher capacity identified by Zhang and Stephens (2013) have a dependency on one or more 

of the other dimensions.  

 

1.7 Link to SMART assessment system and this study 

This study aims to identify what impact the continued used of the SMART test system and 

professional learning resources has on teacher capacity in the following four areas: 

- Knowledge of Mathematics 

- Knowledge of the Australian Curriculum 

- Understanding of Students’ Thinking 

- Ability to Design Effective Instruction 

Previously, there has only been anecdotal evidence on the impact of SMART assessments in a 

range of both Catholic and public schools. This research aims to delve deeper into what impact, 

if any, SMART assessments have in the areas mentioned above in a single school setting, where 

teachers are actively supported by a Mathematics Coach.  

1.8 Introduction to Participants of Study 

The teaching staff involved in this study teach Years 5 and 6, considered as part of the primary 

sector of the school, and Year 7 through to 9, considered as part of the secondary sector of the 

school. Primary classes have on average 25 students in a class, and the teachers teach these 

students for approximately 20 hours per week, including five mandated hours of Mathematics. 

These teachers have a broad, generalist training focused on teaching all disciplines from Years 

Prep to 8, and may or may not have a strong mathematical understanding background. All but one 

of the teachers in the Years 7 to 9 area have undertaken a different training program specifically 

for secondary school teachers. They have discipline specific background in Mathematics or 

Science and related pedagogy. They teach only Mathematics and Science, and may teach over a 

range of year levels. They have on average 22 students in a class, and have five allocated hours 

of Mathematics for each class each week. The teachers involved in this study range from first year 

graduate teachers, to teachers who have been in the profession for more than 10 years. This will 

be elaborated on in the Methodology chapter of this study. This study aims to identify how 
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SMART tests assist primary trained teachers in strengthening their understanding of Mathematics, 

compared to how SMART tests may further develop secondary trained teachers understanding of 

Mathematics. It will also make comparative conclusions based on the years of experience teachers 

involved in this study have.  

1.9 Resources available to School A teachers 

The documentation available to teachers at School A is a ‘Scope and Sequence,’ designed by the 

Mathematics Leadership Team, which stipulates the order in which units of work are to be 

administered. School A also has an ‘Essential Understandings Document’, which guides teachers 

by explaining what key skills under specific topic areas should be addressed throughout a unit of 

work. Before planning and implementing a unit of work, it is an expectation that teachers 

administer some form of pre-assessment to identify student understandings and misconceptions. 

Currently, in Year 5 through to Year 9, these pre-assessments are teacher developed, multiple 

choice diagnostic tests, where students receive only their score as a means of feedback. These 

diagnostic multiple choice assessments are time consuming to create, administer, and correct to 

give students timely feedback. ‘Classroom Instruction that Works,’ the instructional model 

implemented at the research school, explains that feedback is only purposeful and useful if given 

in a timely manner. (Marzano, Norford, Paynter, Pickering & Gaddy, 2001)  

1.10 Pedagogical Content Knowledge 

The term ‘Teacher Capacity’ refers to an attribute that can be measured by different models 

according to a multitude of researcher’s views. Shulman (1987) refers to the term ‘Pedagogical 

Content Knowledge (PCK),’ which highlights the idea that what is required in mathematics 

teaching is not just the understanding of the mathematical topic, or the understanding of the 

pedagogy involved, but an accumulation of both. Shulman’s model of Pedagogical Content 

Knowledge focuses on four main categories; subject matter knowledge, general pedagogical 

knowledge, pedagogical knowledge and knowledge of context. Whilst this model has been 

recognised as a ground breaking revelation; it is important to note that Shulman did not write this 

model specifically for teachers of mathematics. The construct developed by Zhang and Stephens 

(2013) is focused solely on the application of PCK for mathematical teaching. 

Based on Shulman (1987), Ball et al. (2008) note six different categories to assess teacher quality. 

They refer to their model as ‘Mathematical Knowledge for Teaching,’ and identify: Common 

Content Knowledge, Specialised Content Knowledge, Knowledge at the Mathematical Horizon, 

Knowledge of Content and Students and Knowledge of Content and Teaching and Knowledge of 

Curriculum. Ball et al. (2008) developed a map (see figure 1.2 below) which clearly identifies 

how these six domains are linked to both Subject Matter Knowledge (SMK) and Pedagogical 



23 | P a g e  
 

Content Knowledge (PCK). Ball et al. (2008) use this model to interpret the Mathematical 

Knowledge for Teaching (MKT) among pre-service education students. 

 

Figure 1.2: Model of Domains of Mathematical Knowledge for Teaching (Ball, Thames and 

Phelps, 2008, p.403) 

Whilst this model has potential for measuring teacher capacity, Ball et al. (2008) focused on pre-

service teacher candidates, not practising teachers. This study aims to focus on and actively 

involve teachers of varying experience levels and educational backgrounds. Zhang and Stephens 

(2013) developed their construct of teacher capacity with the intention to ‘capture a common 

ground between movements for school system and curriculum reform, and the construct of 

Mathematical Knowledge for Teaching (MKT) elaborated by Ball, Thames and Phelps (2008) 

and by Hill, Ball and Schilling (2008).’(p. 488)  

1.11 Summary 

This research study will actively involve practising teachers in responding to research instruments, 

which aim to measure improved teacher capacity. For that reason, the Ball et al. (2008) model 

with its multiple categories and some definitional problems for teachers, such as Knowledge at 

the Mathematical Horizon and Common Content Knowledge was judged more difficult to use 

than the model of Teacher Capacity (Mathematics) used by Zhang and Stephens. It also will 

identify how the SMART tests impact on teacher capacity through the analysis of the dimensions 

created by Zhang and Stephens. Teachers participating in this study will be given professional 

development on the use of the SMART tests, and shown how the SMART tests identify 

misconceptions. They will then be encouraged and supported to use the teaching ideas section of 

the SMART test website to inform their planning and teaching. The term ‘Teacher Capacity’ must 

be generalisable in mathematics. It must be identified using a range of various topics and areas, 

such as multiplicative thinking, chance and data or patterns in algebra. To ensure this is identified 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=4Hw4dPDWwhfryM&tbnid=TLkE3lIIS2BQDM:&ved=0CAUQjRw&url=/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=4Hw4dPDWwhfryM&tbnid=TLkE3lIIS2BQDM:&ved=&url=https://www.math.okstate.edu/~wescoatt/CA^2/cc/mkt.html&ei=3moJU-jcIca9kAWjo4CICg&psig=AFQjCNHnGGpfhbdvPUjfx_13k1jd1X-7eA&ust=1393212511249288&ei=R2sJU4SfHYOfkwWSsoDIBg&psig=AFQjCNHnGGpfhbdvPUjfx_13k1jd1X-7eA&ust=1393212511249288
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through my study, a range of SMART tests addressing different topics will be used in this study, 

not just one SMART test. The tests used will be selected based upon the current scope and 

sequence in place at School B (discussed in detail further on in this paper).  

In the ensuing chapters of this thesis, I will use the literature review to explain the origin of the 

key term Teacher Capacity in school system literature. I will then show that while it comes from 

outside the research field, it can be readily related to a number of closely related constructs such 

as Pedagogical Content Knowledge, Mathematical Knowledge for Teaching and Teacher 

Expertise. In the methodology chapter, I will set out the quantitative and qualitative dimensions 

of this research, showing the development of a research questionnaire to provide teachers with an 

opportunity to assess their own improvement in teacher capacity as a result of their engagement 

with SMART tests. I will also describe how these self-assessments can and need to be supported 

by qualitative evidence provided by teachers themselves in the form of planning documents. In 

the next chapter, the results will be analysed and discussed through analysis of the survey data 

and other evidence provided by teachers; in particular, I will examine whether there are different 

impacts in the use of SMART tests according to teacher’s levels of experience. In the final chapter, 

I will draw some conclusions from this study and provide recommendations for other schools with 

particular reference to those contextual factors in the host school that may have attributed to the 

success or otherwise of the SMART tests.  
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Chapter 2: Literature Review 

2.1 Introduction to Literature Review 

The first section of the literature review will locate the key idea of teacher capacity within the 

literature of school system renewal and teacher professional growth as viewed from the 

perspective of school systems.  This presents an opportunity and a challenge for this study. The 

systemic focus on teacher professional growth is very compatible with the principal aim of this 

thesis. However, since it is also clear that teacher capacity is not a creation of the research 

community, a second section of the literature review aims to connect this key idea to several 

related ideas that have been investigated recently by researchers, such as Pedagogical Content 

Knowledge (PCK), Mathematical Content Knowledge (MCK) and Mathematical Knowledge for 

Teaching (MKT).  The literature review will then compare and contrast the available literature on 

teacher expertise, and how it relates to teacher capacity, in both the Australian context and 

international context. It will also look at current research and practice of online formative 

assessment in relation to the use of the SMART test system. Finally, the literature review will 

show that  teacher capacity can be expressed in terms of distinct elements of teacher professional 

knowledge and skills that can be appropriately quantified in order to give evidence of improved 

teacher capacity; specifically, to show how teachers’ use of  SMART tests has contributed to 

improved teacher capacity.   

2.2 Locating Teacher Capacity: Outline of Literature 

2.2.1 Related Ideas from Education Research 

According to the DEECD (2013), ‘a highly skilled workforce with specialist knowledge of 

effective teaching methods, effective leadership, literacy and numeracy, assessment, data 

collection and analysis and community engagement is critical to improvement in schools.’ They 

identify some of the following initiatives as crucial as part of their Smarter Schools National 

Partnerships program: 

1. Building Leadership Capacity 

2. Building Teacher Capacity (in-school support/coaches) 

3. Building Teacher Capacity (professional learning opportunities) 

Whilst the term ‘teacher capacity’ is referred to multiple times as part of the initiative, it does not 

refer to ways in which this change can be measured in terms of teacher practice. Some may prefer 

to use the term ‘Teacher Capability’ or ‘Teacher Professional Capability’ in order to draw 

attention to those aspects of teaching which contribute to effective teaching and learning. The 

term teacher capacity as used in this study is not intended to be reducible to aspects of classroom 

management or administrative competence. 
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This study aims to build on the current research within the topic of teacher capacity, which 

encompasses research regarding Pedagogical Content Knowledge, Mathematical Knowledge for 

Teaching. This study utilises the model of teacher capacity identified by Zhang and Stephens 

(2013). It will also include an element of literature on the topic of online diagnostic assessment 

tasks, such as the SMART tests, although not in the context of how they are used, but how they 

relate to the topic of improving pedagogical content knowledge and mathematical knowledge for 

teaching. It will also look at a range of literature in an International perspective of what defines 

teacher expertise and what constructs are used to define Teacher Expertise. 

Zhang and Stephens (2013) reiterate that, ‘The term ‘teacher capacity’ comes out of the literature 

of school improvement, school leadership and system reform’ (p. 483). These areas will also be 

discussed, in terms of how they have influenced the structures and frameworks of pedagogical 

content knowledge identified by Shulman (1986, 1987), Mathematical Knowledge for Teaching 

identified by Ball et al. (2008) and Hill, Ball and Schilling (2008). Rowland (2005) investigated 

elementary teacher’s mathematics subject knowledge, and Ruthven (2011) studied mathematical 

knowledge in teaching. It is imperative to analyse and discuss previous studies in terms of how 

they influenced the ideals of teacher capacity, pedagogical content knowledge and mathematical 

knowledge for teaching.  

An Australian private provider, Continuing Professional Development (CPD), uses the term 

‘teacher capacity’ arguing that ‘Successful student outcomes do not just happen by chance. 

Building teacher capacity can sometimes feel over-whelming. Professional learning time and 

money is not always spent well and a Band-Aid approach is often applied, hence having no 

effective and sustainable impact on student learning.’ (http://cpd4teachers.com.au/building-

teacher-capacity/) The clear focus on improving student outcomes reinforces the position taken 

in this study that the term teacher capacity as used in the Australian context cannot be reduced to 

general aspects of teaching, such as classroom management, administration or even teacher’s 

subject knowledge. Some may be worried that the term teacher capacity is used too generally, and 

may easily become a buzz word. This is not the position taken in this study. However, the serious 

challenge for this study is to develop a robust framework that allows a researcher to identify and 

analyse improved teacher capacity.  

2.2.1.1 Pedagogical Content Knowledge (PCK) 

Shulman (1986) identified Pedagogical Content Knowledge as an important element in measuring 

the capacity of a teacher and the difference between an average teacher and an expert teacher. He 

believes that the emphasis on teachers’ knowledge of a specific subject and pedagogy should be 

combined to ensure that teachers not only have strong knowledge of their subject area, but the 

understanding of how to efficiently and effectively teach elements of the subject. Petrou and 

http://cpd4teachers.com.au/building-teacher-capacity/
http://cpd4teachers.com.au/building-teacher-capacity/
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Goulding (2011) concluded that ‘Although Shulman’s work was ground breaking and his ideas 

continue to influence the majority of research in the field, later researchers in the same tradition 

argue that it is not sufficiently developed to be operationalised in research on teacher knowledge 

and teacher education.’(p.12) Zhang and Stephens (2013) explain that ‘It needs to be pointed out 

that Shulman did not write specifically for mathematics teaching; that his categories tend to 

reflect the educational context of the USA which has a very diffuse national curriculum.’ (p. 484). 

Pedagogical Content Knowledge encompasses the understanding of the subject, teaching 

strategies to ensure students comprehend the subject and an understanding of common 

misconceptions and how to address these misconceptions.  

2.2.1.2 Mathematical Knowledge for Teaching (MCK) 

Ball et al. (2008) acknowledged the importance of Pedagogical Content Knowledge, however 

further developed this theory into Mathematical Knowledge for Teaching (MKT). Within this 

construct, they identified six domains, which are shown in Figure 2.1 below. 

Common Content Knowledge 

Specialised Content Knowledge 

Knowledge at the Mathematical Horizon 

Knowledge of Content and Students 

Knowledge of Content and Teaching 

Knowledge of Curriculum  

Figure 2.1:  Domains of Mathematical Knowledge for Teaching (Ball, Thames and Phelps, 2008, 

p.403) 

Whilst these domains are comprehensive and cover elements of teacher knowledge, they do not 

discuss how they are transferred into teaching instructional practice, which is important when 

identifying teacher capacity in the classroom. Zhang and Stephens (2013) highlight the fact that 

Ball et al (2008)  

‘Use Knowledge of Content and Students to build on Shulman’s construct of Pedagogical 

Content Knowledge by focusing on particular teaching topics in mathematics, where 

knowledge of specific mathematical topics is necessary for effective teaching.´ (p. 485)  

They also identify that Knowledge of Content and Curriculum does not include any reference to 

official curriculum documents, which are an extremely important element of teaching practice as 

teachers are required to cover content that is explained in their department’s curriculum, in the 

case of this study, the new Australian Curriculum, referred to in the locality of this study as 

AusVELS (DEECD, 2013).  

Further to this, Zhang and Stephens (2013) also identified that a common feature of both Ball et 

al. (2008) and Shulman (1986) is ‘a weak interpretation of “curriculum” and “curriculum 
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knowledge” which may be based too closely on their USA experience’ (p. 486). As 

aforementioned, teachers in Australian Schools are required to cover the mandated curriculum, 

the new Australian Curriculum, commonly referred to as AusVELS as it is built on the Victorian 

Essential Learning Standards (VELS) which was the previously mandated curriculum. The benefit 

of the Zhang and Stephens (2013) model is their Criterion B- Interpretation of the Intentions of 

the Official Mathematics Curriculum that refers to how teachers relate the mandated curriculum 

documents to what is occurring in their classrooms. They developed these criteria in response to 

the work of Hill et al. (2008) and Ball et al. (2008), in particular the category of Knowledge of 

Content and Students. Zhang and Stephens took this one step further; instead of referring to just 

the mathematical content, it is placing more of an importance on the relevant official documents 

teachers must use when planning their teaching programs. This is particularly important in 

Victorian Schools and in School B where the research was conducted, as teachers are in the 

process of developing an understanding of the change of curriculum which has only recently been 

implemented. 

2.2.1.3 Subject Knowledge in Mathematics 

Rowland (2005) investigated the relationship between pre-service teachers’ Subject Matter 

Knowledge and Pedagogical Content Knowledge in mathematics through the University of 

Cambridge Project ‘Subject Knowledge in Mathematics.’ As a result of this project, the following 

four dimensions, shown in figure 2.2 below, were created.  

- Foundation 

- Transformation 

- Connection 

- Contingency 

Figure 2.2: Subject Knowledge in Mathematics, (Rowland, 2005) 

Whilst these four elements have been used to drive teaching development in England, they are 

quite vague compared to the work of Ball et al (2008) and Shulman (1986). Zhang and Stephens 

(2013) agree with Petrou and Goulding (2011) and Petrou (2009) and believe that ‘this framework 

provides a comprehensive classification of teaching situations… however we also agree with their 

observation that the ‘Knowledge Quartet’ (Figure 2.2 above) is focussed primarily on the pre-

service training of teachers, not on the work of experienced teachers, and still less on curriculum 

change.’ (Zhang and Stephens, 2013) This is another reason why the Zhang and Stephens (2013) 

model of teacher capacity is more relevant to my study, as the participants are teachers with 

varying levels of experience who are dealing with a change in curriculum. This requires them to 
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quickly build an understanding of the new curriculum. Figure 2.3 shows the Zhang and Stephens 

(2013) model and how each domain is linked to another. 

 

 

Figure 2.3: Model of Teacher Capacity (Zhang and Stephens, 2013, p.489) 

2.3 An International Perspective on Teacher Expertise 

Schoenfeld (2007) identifies that a common theme in the text ‘Expertise in Mathematics 

Instruction’ is that there exists very little research on teacher expertise in mathematics, in 

particular research which examines the ways in which teacher expertise has an impact on student 

performance. Little or no research currently exists on how differences in mathematics expertise 

in graduate teachers (new to the profession) in comparison to expert teachers (teachers who have 

had 10 or more years’ experience) influence the outcomes of teacher professional development 

programs. Schoenfeld (2007) discusses the possibility of defining teacher expertise as 

‘demonstrating clearly how to perform mathematical procedures and providing students with 

ample opportunities to practice those procedures.’ He also identifies that one’s conceptualisation 

of what counts as ‘teacher expertise’ is dependent on one’s own orientation or views towards 

teaching and learning. It is also situationally dependent, and also dependent on the purpose of 

identifying a level of ‘teacher expertise.’ Schoenfeld presumes that a major reason for studying 

teacher expertise is for the purpose of targeted teacher professional development; if we can 

identify what an expert teacher looks like, we can use that as a basis for professional development. 

Professional development for teachers is viewed as a highly important, necessary part of their 

career. To the point where in Victoria, Australia, teachers must log their professional development 

online to renew their Victorian Institute of Teaching registration. (VIT, 2015) To some, 

professional development consists of going to a conference/seminar/presentation and listening to 

a presenter. But in reality, professional development can be in the form of a discussion, a reading, 

peer observation or researching different ways in which to teach a certain skill or topic.  
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2.3.1 Professional Learning 

Mayer and Lloyd (2011) completed a review which was commissioned by the Australian Institute 

for Teaching and School Leadership (AITSL) of literature pertaining to professional learning. In 

their review, Mayer and Lloyd draw on well recognized and rigorous reviews of relevant 

literature, including peer reviewed publications within the last 10 years. They also identify that 

very few longitudinal studies have studied the direct link between professional development 

opportunities and student learning. An important foreword in this review relates to the terms 

professional development and professional learning. Mayer and Lloyd (2011) refer to studies by 

Little (1993, 1999); McLaughlin (1993) and Fullan (2007), which identify that 

‘One issue that needs clarification at the outset is the use of the terms professional 

development and professional learning. Even though often used interchangeably within 

the profession, the literature usually differentiates between what is meant by each of these 

terms. Various authors have, for some time now, been critical of professional 

development conceived of as something that one does or that is provided, or is done to 

teachers, and that has prompted the notion that it must be closely tied to the context of 

teaching and the capacities of teachers. Fullan (2007) argued strongly that professional 

development as a term and as a strategy had run its course.’ (pg.4) 

As such, the shift in terminology is meant to negate the assumption that professional development 

is merely a once off attendance at an in-service or similar situation. Rather, an ongoing practice 

with the purpose of improving professional practice which will positively improve student 

learning outcomes. In terms of this research, when using the term professional development it 

includes teacher professional learning. 

Two studies which receive close attention by Mayer and Lloyd (2011) are Hawley and Valli 

(1999), The Essentials of Professional Development: A New Consensus and Timperley, Wilson, 

Barrar and Fung (2007) Teacher Professional Learning and Development: Best Evidence 

synthesis iteration. These two studies will play an important role in the development of the 

research instruments used in this study and will be considered in greater detail in the next chapter.  

2.3.2 A Japanese Perspective on Teacher Expertise 

In Japan, teacher professional development is highly regarded and consists of the use of Lesson 

Study. Lesson Study is a process which Japanese teachers engage in to scientifically inspect their 

practice, with the intent of building their own knowledge and the knowledge of others. The Lesson 

Study cycle involves planning collaboratively as part of a team, with the intent to have one teacher 

in the team teach the lesson to their class, whilst the other members of the team and invited guests 

observe the lesson. The crux of the process is the post-lesson discussion, where all observers and 

team members critically analyse and discuss each part of the lesson which was implemented. 
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(Ngang, Sam 2015). Takahashi (2006), also identifies the importance of lesson study as part of 

the professional learning culture in Japan, and conducted a study to identify the knowledge and 

expertise teachers in Japan use to design a lesson based on the contents of a textbook page. 

Japanese public school teachers are required to use one of the government authorised textbooks 

as a resource for teaching mathematics. Whilst they are required to use the textbook, there are 

different ways in which they are used as part of the teaching process. Japanese educators 

distinguish between ‘teaching the textbook’ and ‘using the textbook to teach mathematics,’ these 

being dependent on the level of expertise of the teacher. Takahashi explains that to simply teach 

the textbook, teachers require little Knowledge of Mathematics and the thought processes 

involved, they can just explain to students what is in the textbook. To use the textbook to teach 

mathematics, teachers require a much deeper and stronger understanding of how students learn. 

An example given by Takahashi explains that knowing the algorithm for multi-digit multiplication 

is not the same as understanding why the algorithm works with any two multi-digit numbers, 

which in turn is not the same as knowing how to help students acquire understanding of and 

proficiency with that algorithm. Sugiyama, (2008) explains a construct of identifying three levels 

of expertise between ‘teaching the textbook’ and ‘using the textbook to teach mathematics;’ 

Level 1: The teacher can tell students important basic ideas of mathematics such as facts, concepts 

and procedures. 

Level 2: The teacher can explain the meanings of and reasons behind the important basic ideas of 

mathematics in order for students to understand them. 

Level 3: The teacher can provide students opportunities to understand these basic ideas, and 

support their learning so that students become independent learners.  

The results in Takahashi’s study identified two areas of expertise as important for using the 

textbook effectively in mathematics teaching: expertise in structured problem solving and 

expertise in anticipating student responses. The relationship between Sugiyama’s level of teacher 

knowledge can be aligned with Zhang and Stephens (2013), and their four criterion of teacher 

capacity: 

Criterion A- Knowledge of Mathematics 

Level 1 Teachers have a Knowledge of Mathematics; Takahashi (2000) explains that Japanese 

mathematics educators can safely assume that most university students have a Level 1 Knowledge 

of Mathematics.  
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Criterion B- Interpretation of the Intentions of the Official Mathematics Curriculum 

Level 1 Teachers can ‘teach the textbook’ which is aligned with the Japanese Mathematics 

Curriculum. Textbook companies in Japan carefully examine the Course of Study (National 

Standards) and follow the teaching guide which is published by the government. 

Criterion C- Understanding of Students’ Mathematical Thinking 

Level 2 Teachers can explain meanings of and reasons behind the important basic ideas of 

mathematics in order for students to understand them. They can assist students in understanding 

a certain skill.  

Criterion D- Design of Thinking 

Level 3 Teachers can provide students with opportunities to solve a problem, and structure and 

guide a lesson so that students will arrive at a new understanding as a result of their own thinking.  

For teachers to be identified as a Level 3 teacher according to Sugiyama’s (2008) construct of 

expertise, they must meet all 4 criterion according to Zhang and Stephens (2013) model. To have 

a Knowledge of Mathematics is not enough; teachers must be able to interpret and work with the 

official mathematics curriculum, be able to explain students’ mathematical thinking and design 

and implement a teaching program which allows students to build on their own understanding and 

arrive at their own conclusion, whilst developing their own mathematical thinking. 

2.3.3 Images of Teacher Expertise 

Russ, Sherin and Sherin (2011) define four images of teacher expertise. Their first image is 

identified as ‘Mathematics Teacher as Diagnostician,’ where they discuss the importance of 

mathematics teachers being able to discern the meaning of the mathematical ideas and methods 

that students raise. This aligns with Zhang and Stephen’s Criterion C: Understanding of Students’ 

Thinking, and again identifies the importance of teachers not just having a strong mathematical 

understanding, but the importance of being able to understand how students arrived at an 

understanding, or misunderstanding, and the knowledge necessary to direct the student to the next 

level of thinking. This can be seen as a competency of a Level 2 Teacher in Japan, who is able to 

explain the meanings of and reasons behind the important basic ideas of mathematics in order for 

students to understand them. Although they may not be confident in guiding students to the next 

level of thinking.  

 The next image of teacher expertise identified by Russ et al. (2011) is ‘Mathematics Teacher as 

Conductor,’ where teachers are directing and guiding classroom conversation to expose students 

to multiple ways of thinking and building on their previous understanding of a skill or topic. This 

is aligned with a Level 3 Teacher in Japan, who can pose questions to allow students to develop 
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their mathematical thinking throughout the course of a lesson. This also aligns with Zhang and 

Stephens (2013) Criterion D: Design of Teaching, which places a clear emphasis on the teachers’ 

capacity to design teaching in order to move students’ thinking forward. (Zhang and Stephens, 

2013). The third image of teacher expertise discussed is ‘Mathematics Teacher as Architect,’ 

which highlights the importance of Mathematics teachers being able to select and implement 

curriculum materials. Although as discussed in Russ et al (2011), a wealth of research emphasizes 

that curricula are not teacher-proof, and that choosing curricula requires expertise on the part of 

the teacher both in choosing an appropriate task or lesson, and how best to implement them in 

their classroom. When looking at Takahashi’s (2011) work on distinguishing between ‘teaching 

the textbook’ and ‘using the textbook to teach mathematics,’ this also highlights the importance 

of teacher expertise in being confident in interpreting curriculum documents, and using their 

knowledge of what their students need to identify the best course of study to implement in the 

classroom. Zhang and Stephens (2013) Criterion B: Interpretation of the Intention of the Official 

Mathematics Curriculum again emphasizes the importance of Teacher Expertise in having the 

means to draw on curriculum documents to design curriculum courses and lessons aligned with 

their intent. The final image of teacher expertise identified is ‘Mathematics Teacher as River 

Guide,’ which focuses on the way in which a teacher uses their knowledge to adapt a lesson based 

on what is happening in the classroom at the time. Russ et al. (2011) explains, 

‘Like a river guide, a teacher has a carefully crafted plan; the “river” in this case is a 

lesson that has been carefully reviewed and whole contingencies have been considered. 

Yet, the river guides true expertise comes to light during the ride, when the rapids change, 

or a paddler makes an unexpected move. It is the river guide who must respond quickly 

and effectively.’ 

If a teacher lacks confidence in content knowledge, they will be less likely to deviate from their 

planned lesson, or will be unable to do so. This image of teacher expertise aligns loosely with 

Zhang and Stephens (2013) Criterion D: Design of Teaching, although this criterion tends to focus 

purely on design teaching prior to a lesson, rather than the skill of guiding the lesson based on 

what is occurring in the classroom. As with Sugiyama’s (2008) construct of the three levels of 

teacher expertise; the focus of a Level 3 teacher implies that the planning of a lesson and how to 

guide student thinking is done so prior to the lesson, not an ongoing basis throughout the lesson.  

Zhang and Stephens (2013) identify that out of the four criterion of teacher capacity, Design of 

Teaching is the most significant dimension. When looking at Sugiyama’s construct, and Russ et 

al. (2011) and their images of teacher capacity, there is a common link between the importance 

of being able to structure a lesson, and provide students with multiple opportunities to solve a 

problem and explain their thinking.  
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2.3.4 A Switzerland Perspective 

Pauli and Reusser (2011) studied the quality of mathematics teaching in Switzerland, as the 

findings of the Trends in International Mathematics and Science Study (TIMMS) found that 

students at both lower and upper secondary level have performed very well in international 

assessments of mathematics achievement to date. They created a model to present their 

conclusions on expertise in Swiss Mathematics instruction. (See Figure 2.4 below) 

 

Figure 2.4: Didactic Triangle (Pauli and Reusser, 2011) 

In their model, the teacher, students and the content correspond to the points of the triangle 

describing the teachers’ scope of practice in the classroom, and the sides of the triangle define 

three interdependent dimensions of instructional quality; culture of objectives, tasks and 

materials, culture of communication, support and relationships, and culture of teaching, learning 

and understanding. Unlike the other models of teacher expertise examined in this literature review, 

Pauli and Reusser (2011) identify the importance of a culture of communication, support and 

relationships between the teacher and the students. They believe this attributes to a positive 

learning environment for students, which in turn improves student learning outcomes as evidenced 

through the TIMMS data for Switzerland. One of the other two dimensions of instructional 

quality; culture of objectives, task and materials can be aligned with Zhang and Stephens (2013) 

Criterion B: Interpretation of the Intentions of the Official Mathematics Curriculum as well as 

Criterion D: Design of Thinking. It can also be aligned with Russ et al. (2011) and their images 

of ‘Mathematics Teacher as Architect’ and ‘Mathematics Teacher as Conductor,’ The final 

dimension of instructional quality; culture of teaching, learning and understanding aligns with 

Zhang and Stephen’s (2013) Criterion C: Understanding of Students’ Mathematical Thinking and 

Criterion A: Knowledge of Mathematics. In regards to Russ et al. (2011), Mathematics Teacher 

as River Guide’ and ‘Mathematics Teacher as Diagnostician’ align best with this dimension of 

instructional quality. 
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2.4 Assessment of Student Understanding 

2.4.1 Formative Assessment 

The DEECD (2013) define assessment as ‘the ongoing process of gathering, analysing and 

reflecting on evidence to make informed and consistent judgements to improve future student 

learning’ (DEECD, 2013). The DEECD identify three purposes of assessment: assessment FOR 

learning occurs when teachers use inferences about student progress to inform their teaching. 

Assessment AS learning occurs when students reflect on and monitor their progress to inform 

their future learning goals. Assessment OF learning occurs when teachers use evidence of student 

learning to make judgements on student achievement against goals and standards. They also 

identify the primary purpose of assessment as improving student performance, and the importance 

of involving feedback and reflection in the assessment process. Dargusch (2009) examined the 

Queensland Government Department of Education and Training (QGDET) assessment system, 

and defines formative assessment as ‘providing ongoing feedback to teachers and students. The 

assessment provides information on progress, and identifies and addresses areas that require 

further development.’ Formative assessment is imperative to classroom teaching practice, as it 

ensures that the planning and teaching taking place is informed by relevant student data to improve 

student learning. Curry, Mwavita, Holter & Harris (2015) raise the concern that teachers often 

lack training for effective data use, and the data is often too far removed from students to actually 

have an influence on instructional practice. They researched how formative data use influenced 

teaching and learning in a mid-sized suburban school in the Midwest of the United States of 

America. They also aimed to identify what conditions were necessary to support formative data 

use at a classroom level. Through their research, they found that administratively, the opportunity 

for collaboration in analysing data was imperative to success with data analysis. They also found 

that it encouraged teachers to continually evaluate their own instructional practices and adjust 

those practices to be more specifically meet the needs of their students.  

2.4.2 SMART Assessment System 

Chick (2010) conducted research to examine aspects of teacher’s knowledge for teaching ratio. 

The teaching of ratio requires background knowledge on the misconceptions students regularly 

face, and also how student’s knowledge of fractions can be transferred to develop their 

understanding of ratios. This was part of a larger study which aimed to explore teacher’s 

Pedagogical Content Knowledge (PCK) of mathematics. The questionnaire involved a task that 

was given to Year 8 students, and provides an answer given by one ‘student’. The questionnaire 

asks the teacher to identify why the student might have selected that answer, and what assistance 

or explanation the teacher might provide to assist this student. This is similar to the approach of 

Zhang and Stephens (2013) who gave teachers questionnaires with ‘student responses’ and asked 

participants to provide feedback. The results of this questionnaire demonstrated a mixed response 
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from teachers; however Chick (2010) was most concerned with the teacher’s responses on the 

teaching suggestions to address this misconception. ‘Very few of the suggestions proposed 

specifically addressed the additive error’ (p.7). This is an area in which teachers may lack 

confidence; they are usually confident in teaching the skill, however ‘fixing’ the misconception 

entails a different knowledge and understanding of the topic or task. Zhang and Stephens (2013) 

model of teacher capacity addresses this issue through Criterion A- Knowledge of Mathematics 

and Criterion B- Understanding of Student’s Mathematical Thinking. Whilst Chick (2010) 

identified that teachers in the study had difficulty addressing misconceptions, she did not discuss 

how these teachers’ capacities were developed as a result of the study. This study aims to not only 

identify the areas participants have difficulty with, it also aims to address, and subsequently 

measure, the difference in their capacity at the conclusion of the study. In particular, this study 

will focus very closely on how teachers can be helped through the use of online formative 

assessment in mathematics to identify student misconceptions and to plan appropriate instruction. 

Equally important for this study, is to develop ways of measuring improved teacher capacity in 

these areas. 

Steinle and Stacey (2012) conducted research regarding teacher’s views of using an online 

formative assessment system for mathematics. Their research included interviewing ten focus 

groups with teachers at schools involved in the development of the SMART test system in its first 

two years. This included online surveys teachers completed after they had used a SMART test, 

and emails that teachers involved sent Steinle and Stacey on a random basis.  

The online survey included two questions, and participants in the survey were invited to elaborate 

on their answers: 

- As a result of using this quiz, have you learned something useful for you as a teacher? 

- Did you adjust your teaching plan as a result of the diagnostic information? 

They found that 82% of one hundred and forty three respondents identified they had either found 

the SMART tests as very valuable learning, or useful learning. Only 7% of respondents identified 

that they had not gained new and useful knowledge. Steinle and Stacey also collected comments 

and anecdotal evidence from teachers involved in their study, and reported these comments in 

their research.  

The second question they asked, ‘Did you adjust your teaching plan as a result of the diagnostic 

information,’ gave them some more information on the usefulness of the SMART tests in terms 

of informing teachers planning and teaching. In addition 61% of respondents identified that they 

had adjusted their teaching as a result of the SMART tests. The respondents that answered ‘yes’ 
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were then asked ‘In what way did you change your teaching plan?’ The responses to this were 

varied. This kind of information will be integral to this study, as it aims to identify if teachers 

adapted their planning and teaching as a result of their improved understanding of both the content 

and pedagogical content of a topic after using SMART tests. The research of Steinle and Stacey 

(2012) showed that the SMART assessment tasks were useful in improving teacher’s 

mathematical content knowledge, however the authors do not explain if it improved just their 

content knowledge or their pedagogical content knowledge. It also found that, in general, teachers 

did adjust their teaching plan as a result of the SMART tests, however did not explain how this 

improved student learning outcomes or teacher’s capacity. This research study aims to further 

build on the research of Steinle and Stacey. Using the four dimensions of teacher capacity the 

current study will provide ways of measuring and distinguishing between improvements in 

teachers’ mathematical knowledge, knowledge of the curriculum, understanding of students 

thinking and planning of instruction.   
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Chapter 3: Research Design and Methodology 

3.1 Introduction to chapter 

This chapter will describe and discuss the framework used for this study and then specifically, the 

setting of this study, and how this certain school was chosen to participate in this study. It will 

then explain how participants were recruited to participate in this study. It will elaborate on the 

development of the research instruments used in the study, and how the data they produce will be 

analysed. 

3.2 Methodological bases 

The purpose of this study is to identify the impact that the use of online diagnostic assessments, 

specifically the SMART test system, has on Teacher Capacity. As discussed in the literature 

review, the term Teacher Capacity is widely used in the Department of Education and Early 

Childhood Development Victoria (DEECD) and the further development of Teacher Capacity is 

a focus for most schools as directed by the DEECD. As identified in the Key Characteristics of 

Effective Numeracy Teaching (DEECD) ‘Effective and well-trained teachers can support all 

students to make progress in literacy and numeracy. Each school sector will provide professional 

learning opportunities to develop teacher capacity.’ (DEECD, 2013) 

This study aims to identify which specific areas of teacher capacity can be developed through the 

implementation of the SMART test system in a school setting. It also aims to identify if teachers 

with differing levels of expertise report a development of their own capacity after implementing 

the SMART test system. The study will also seek to identify the factors which have supported the 

successful implementation of SMART tests, and how these might be transferred and generalised 

to other possible school contexts.  

This study will be taking a mixed methods approach with primarily qualitative data. It will analyse 

the data collected from two sources: a Curriculum and Teaching Questionnaire and a Teacher 

Self-Appraisal Retrospect Questionnaire. The main source of data for this study is the Teacher 

Self-Appraisal Retrospect Questionnaire, with data from this questionnaire supported by evidence 

from the Curriculum and Teaching Questionnaire as well as researcher observations, which will 

be discussed in more detail in this chapter. 

3.3 Development of Research Instruments 

3.3.1 Introduction to construct of Teacher Capacity 

As discussed in the Literature Review, there are many important elements which can be discussed 

when identifying areas in which teachers require strengths in order to be effective in promoting 

student learning. For this specific research, a construct of teacher capacity based on Zhang and 

Stephens (2013) will be used. Following Zhang and Stephens (2013), the construct of teacher 
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capacity specific to this study consists of four major elements: Knowledge of Mathematics, 

Knowledge of Content in the AusVELS/Australian Curriculum, Understanding of Student’s 

thinking and Planning of Instruction. 

As a result of the development of this construct of teacher capacity, the research instruments used 

in this study will focus on these four areas. 

3.3.2 Teacher Self-Appraisal Retrospect Questionnaire (TSARQ) 

Constructing the research instruments to be used in this study required a careful consideration of 

the literature on professional learning. In particular, this study draws on the research of Mayer 

(2011) titled ‘Professional Learning: An introduction to the research literature.’ This research 

was commissioned by the Australian Institute for Teaching and School Leadership, and co-

sponsored by Deakin University and Queensland University of Technology. Mayer (2011) 

summarises:  

‘recent research literature on effective professional development that results in 

professional learning supports an emphasis on developing subject matter/content 

knowledge; active learning sustained over time with opportunities to put the learning into 

practice and with follow-up and support; a focus on student learning and examination of 

student work; and, collective participation’(Pg 6) 

Her summary draws upon research by Garet, Porter, Desimone, Birman and Yoon., 2001; 

Ingvarson, Meiers & Beavis, 2005; Kennedy, 1998; Kriewaldt, 2008; Meiers & Ingvarson, 2005; 

Supovitz, 2001; Thompson, 2003; Timperley, 2008; Timperley, Wilson, Barrar, & Fung, 2007; 

Wilson & Berne, 1999). The findings reported by Mayer are consistent with the previous and 

widely cited study by Hawley and Valli (1999) who drew on numerous American studies in listing 

a number of key design principles for effective professional development. These principles will 

inform the development of the TSARQ (see Appendix 2) and the CTQ (see Appendix 3). For that 

reason, it is important to list them in full. 

 

Table 3.1: Nine key elements of Teacher Professional Development: Hawley & Valli, 1999. 

1. The content of professional development focuses on what students are to learn and how to 

address the different problems students may have in learning the material. 

2. Professional development should be based on analyses of the differences between actual student 

performance and goals and standards for student learning. 

3. Professional development should involve teachers in the identification of what they need to 

learn and in the development of the learning experiences in which they will be involved. 

4. Professional development should be primarily school-based and built into the day-to-day work 

of teaching. 

5. Professional development should be organised around collaborative problem-solving. 
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6. Professional development should be continuous and ongoing, involving follow-up and support 

for further learning—including support from sources external to the school that can provide 

necessary resources and new perspectives. 

7. Professional development should incorporate evaluation of multiple sources of information on 

learning outcomes for students and the instruction and other processes that are involved in 

implementing the lessons learned through professional development. 

8. Professional development should provide opportunities to gain an understanding of the theory 

underlying the knowledge and skills being learned. 

9. Professional development should be connected to a comprehensive change process focused on 

improving student learning. 

(Hawley & Valli, 1999, pp.137-143) 

 

In a related Australian Study, Ingvarson, Meiers and Beavis (2005) looked at the influence of key 

features of professional development programs on teachers’ knowledge, and practice. This study 

used survey data from 3,250 Australian teachers who were involved in 80 professional 

development activities that took place under the sponsorship of the Australian Government 

Quality Teacher Programme (AGQTP) during 2002-2003. In their summary Meiers and 

Ingvarson (2005) endorsed Hawley & Valli’s (1999) design principles. It is interesting for this 

study to note that the teachers involved in their survey did not rate highly ‘collaborative 

examination of student work,’ despite strong endorsement of this element in other research 

studies.   

In another key study synthesising international and New Zealand research, Timperley et al. (2007) 

drew attention to seven elements in professional learning that they consider to likely to have 

maximum impact on a range of student learning outcomes.  

These seven principles will also inform the development of the research instruments, particularly 

the TSARQ. They are as follows: 

1. Providing sufficient time for extended opportunities to learn and using the time 

effectively; 

2. Engaging external expertise; 

3. Focusing on engaging teachers in the learning process rather than being concerned 

about whether they volunteered or not; 

4. Challenging problematic discourses; 

5. Providing opportunities to interact in a community of professionals; 

6. Ensuring content was consistent with wider policy trends; and, 

7. In school-based initiatives, having leaders actively leading the professional learning 

opportunities. 
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The Timperley et al. (2007) study also identified four key content areas that should be covered in 

effective teacher professional learning.  

1. Discipline knowledge and the interrelationship between such fundamentals as new 

curricula, pedagogy, and assessment information. Theory provided the basis for making 

curricular and pedagogical decisions; 

2. Knowledge of students, including their developmental progressions through 

particular curricula, and their culture; 

3. Linguistic and cultural resources; and, 

4. Theoretical frameworks and conceptual tools. Skills of teacher inquiry included 

analysis of the teacher’s own practice and new possibilities in relation to a standard of 

practice; the ways in which practice impacted on diverse student learners, and new 

possibilities for greater impact; and methods of inquiring into the adequacy and 

improvement of practice. 

(Timperley et al., 2007) 

 

Content elements 1, 2 and 4 are directly relevant to the design of the research instruments of this 

study.  

Based on these principles, outlined by Hawley & Valli (1999) and Timperley et al. (2007) eight 

key prompts were developed for the TSARQ. For each of these, the following tables show how 

these research studies have influenced the construction of the TSARQ.  

 

The questions are given under the following headings: 

- Overall response to my experience of using SMART tests (2 questions) 

- Knowledge of Mathematics (2 questions) 

- Knowledge of Content in the AusVELS/Australian Curriculum (1 question) 

- Understanding of Students’ Thinking (1 question)  

- Planning of Instruction (2 questions) 

Instead of using a ‘Strongly Agree’ to ‘Strongly Disagree’ scale, the participants were provided 

with two prompts. The left side was designed as a baseline answer to guide answers, where it 

would be expected that most teachers could relate to. On the right hand side, the prompt was 

representative of a goal of enhanced competence in the particular domain. By giving teachers 

prompts which they could recognise and relate to, this would allow them to make clearer decisions 

in terms of how they feel they have grown throughout the use of the SMART test system. It would 

not be enough to ask participants to identify their ‘beginning’ and ‘after SMART test use’ capacity 
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under each of the headings without identifying what this could actually look like in terms of their 

own practice with guiding prompts.  

The following five tables illustrate the eight specific prompts of the TSARQ. Prompts 1 and 2 are 

intended to provide teachers with an opportunity to reflect on their confidence in speaking to 

colleagues, and enjoyment of teaching mathematics before and after the implementation of 

SMART tests. Prompts 3 and 4 relate to Knowledge of Mathematics. Prompt 5 relates to 

Knowledge of Content in AusVELS/Australian Curriculum. Prompt 6 relates to Understanding 

of Students’ Thinking. Prompts 7 and 8 relate to Planning of Instruction. Beneath each of the 

prompts, selected relevant headings from Hawley & Valli (1999) and Timperley et al. (2007) are 

shown to align the prompts used in the TSARQ with key elements of teacher professional 

development.  

Table 3.2: TSARQ- Prompts 1 and 2 

Confidence when speaking to my colleagues about Mathematics 

Prompt 1 

I am hesitant to speak to my colleagues about 

Mathematics 

I enjoy speaking to my colleagues about 

Mathematics and feel confident in doing so 

Prompt 2 

I dread teaching Maths I look forward to teaching Maths 

Hawley & Valli (1999) 

5. Professional development should be organised about collaborative problem solving 

6. Professional development should be continuous and ongoing, involving follow-up and 

support for further learning—including support from sources external to the school that can 

provide necessary resources and new perspectives 

Timperley et al. (2007) 

5a. Providing opportunities to interact in a community of professionals 

 

Principle number 6 of Hawley & Valli is also an assumption underpinning the use of SMART 

tests, particularly with the emphasis on ongoing support including resources external to the school.  

Overall Response to SMART tests 

The aim of these 2 questions was to identify how the participant feels about discussing 

mathematics with colleagues prior to the use of SMART tests and after SMART test exposure. It 

also aimed to attain how the participant feels about teaching mathematics to students as this is 
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quite an important element of how teachers feel in regards to their confidence when teaching 

mathematics.  

Table 3.3: TSARQ- Prompts 3 and 4 

Knowledge of Mathematics 

Prompt 3 

I am not confident in my current knowledge of 

Mathematical concepts 

I am confident with my current knowledge of 

mathematical concepts 

Prompt 4 

I am not confident in taking more than one 

perspective on the same mathematical idea 

I am confident in taking several perspectives 

on the same mathematical idea  

Hawley & Valli (1999) 

7. Professional development should incorporate evaluation of multiple sources of information 

on learning outcomes for students and the instruction and other processes that are involved in 

implementing the lessons learned through professional development. 

8. Professional development should provide opportunities to gain an understanding of the 

theory underlying the knowledge and skills being learned. 

Timperley et al. (2007) 

1b Discipline knowledge and the interrelationship between such fundamentals as new curricula, 

pedagogy, and assessment information. Theory provided the basis for making curricular and 

pedagogical decisions. 

 

Knowledge of Mathematics 

Following on from how the participant feels about teaching mathematics, is a question regarding 

their own perception of their confidence in regards to their knowledge of mathematical concepts. 

Building on from this question is the additional question under this domain, where participants 

identify if they are confident in taking more than one perspective on the same mathematical idea, 

which demonstrates how deep their understanding of the mathematical concept is.  

Table 3.4: TSARQ- Prompt 5 

Knowledge of content in the AusVELS/Australian Curriculum 

Prompt 5 

I understand only the basic terminology used 

in the content descriptors and elaborations in 

the AusVELS/Australian Curriculum 

I have a good understanding of the 

terminology used in the content descriptors 

and elaborations in the AusVELS/Australian 

Curriculum 
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Hawley & Valli (1999) 

3. Professional development should involve teachers in the identification of what they need to 

learn and in the development of the learning experiences in which they will be involved. 

Timperley et al. (2007) 

1b. Discipline knowledge and the interrelationship between such fundamentals as new 

curricula, pedagogy, and assessment information. Theory provided the basis for making 

curricular and pedagogical decisions; 

2b. Knowledge of students, including their developmental progressions through particular 

curricula, and their culture. 

 

Knowledge of Content in the AusVELS/Australian Curriculum 

Under this domain, participants are asked to identify their own understanding of the terminology 

used in the content descriptors and elaborations in the Australian Curriculum. It was decided that 

there was only the need for one question under this domain, as the main skill in unpacking the 

curriculum is understanding what the key terms and concepts mean. 

Table 3.5: TSARQ- Prompt 6 

Understanding of Students’ Thinking 

Prompt 6 

When looking at students work or responses, I 

understand some of the thought processes, 

explanations and possible misconceptions 

behind their answers 

I have a reasonably strong understanding of 

most or all of the responses my students give 

when answering maths questions, and can 

explain the thought process and possible 

misconceptions behind their answers 

Hawley & Valli(1999) 

1. The content of professional development focuses on what students are to learn and how to 

address the different problems students may have in learning the material. 

2.  Professional development should be based on analyses of the differences between actual 

student performance and goals and standards for student learning.  

Timperley et al. (2007) 

 

2b. Knowledge of students, including their developmental progressions through particular 

curricula, and their culture. 
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Understanding of Students’ Thinking 

The question under this domain pertains to the participant’s ability to look at student work or 

responses, and understanding the thought processes, explanations and possible misconceptions 

behind the student answers. As above, it was decided that only one question was needed to gauge 

the participant’s confidence and growth in the area of understanding student thinking. 

Table 3.6: TSARQ- Prompts 7 and 8 

Planning of Instruction 

Prompt 7 

I am unsure of what my students need to learn 

and how to plan lessons and activities which 

suit their needs 

I am confident in planning lessons and 

activities which cater to the needs of my 

students 

Prompt 8 

I plan my lessons using what I think the 

students need to know 

I use my knowledge of students’ actual 

thinking in planning my lessons 

Hawley & Valli (1999) 

1. The content of professional development focuses on what students are to learn and how to 

address the different problems students may have in learning the material. 

2. Professional development should be based on analyses of the differences between actual 

student performance and goals and standards for student learning. 

3. Professional development should involve teachers in the identification of what they need to 

learn and in the development of the learning experiences in which they will be involved. 

9. Professional development should be connected to a comprehensive change process focused 

on improving student learning. 

Timperley et al. (2007) 

2b. Knowledge of students, including their developmental progressions through particular 

curricula, and their culture; 

4b. Theoretical frameworks and conceptual tools. Skills of teacher inquiry included analysis 

of the teacher’s own practice and new possibilities in relation to a standard of practice; the 

ways in which practice impacted on diverse student learners, and new possibilities for greater 

impact; and methods of inquiring into the adequacy and improvement of practice. 
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Planning of Instruction  

Under this domain, there were 2 questions chosen to identify participants’ strengths in this area. 

Firstly, participants identified their confidence in planning activities and lessons which cater for 

the needs of their students. The last question on this questionnaire aimed to identify whether 

participants plan their lessons based on what they think students need to know, or if they plan 

lessons based on their knowledge of student’s actual thinking.  

The following principles discussed by Timperley et al. (2007) and Hawley & Valli (1999) are not 

directly aligned to the specific prompts used in the TSARQ, however they are clearly relevant to 

the design of the SMART tests and their implementation in the research school, as has been 

aforementioned.  

 

Timperley et al. (2007) 

1a. Providing sufficient time for extended opportunities to learn and using the time 

effectively; 

2a. Engaging external expertise; 

3a. Focusing on engaging teachers in the learning process rather than being concerned 

about whether they volunteered or not; 

4a. Challenging problematic discourses; 

7a. In school-based initiatives, having leaders actively leading the professional learning 

opportunities. 

The same considerations also apply to Hawley & Valli. (1999)  

4. Professional development should be primarily school-based and built into the day-to-day 

work of teaching. 

The Teacher Self-Appraisal Retrospect Questionnaire (TSARQ) was developed to identify how 

each teacher involved in the study felt their own capacity and professional practice was developed 

throughout exposure to the SMART test system.  

The TSARQ was administered after 2 semesters (40 teaching weeks) of using the SMART test 

system. It was decided that it would be administered in retrospect firstly as the CTQ (discussed 

previously) was a time consuming questionnaire to complete. Secondly, it gave participants the 

opportunity to reflect on their own professional growth and how their capacity had been built over 

the period of time working with the SMART test system. 

The TSARQ involved indicating on a scale where the participants believed their ability in the area 

was prior to the use of SMART tests. The scale had 11 points (0 to 10 inclusive) where the 

participant could show their understanding of their own ability before SMART test use and after 

SMART test exposure (see Figure 3.1 below) 
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Figure 3.1: Example question under the heading ‘Overall Response to my experience of using 

SMART tests’ 

The TSARQ initial question was an overall response to the SMART test system question, to allow 

teachers to reflect on their overall growth in mathematics through the use of the SMART test 

system, and to enable them to reflect on their overall competence in mathematics before 

introduction to the SMART test system, and after ongoing use of the SMART test system.  

As well as ensuring this questionnaire was administered in retrospect, participants were also able 

to complete this questionnaire in their own time individually. This was to ensure participants were 

choosing a time when they could be reflective of their own practice, without the external influence 

of other participants or colleagues. They were asked to complete this questionnaire without 

discussing their answers with others, or with the researcher of this study. The questionnaire was 

designed to take less than half an hour to complete, with additional time if teachers decided to 

provide comments after each indicator. The additional comments will be discussed in more detail 

when each teachers’ data is analysed in the results section of this study. 

3.3.3 Curriculum and Teaching Questionnaire (CTQ) 

The Curriculum and Teaching Questionnaire (CTQ) used in this study is a modified version of 

Chick’s (2008 to 2010) SMART PCK Questionnaire. Chick’s original questionnaire consisted of 

nine questions, with some having multiple elements to the question. Questions 3, 4, 6, 7 and 8 

were excluded from the CTQ. In retaining questions 1, 2, 5 and 9, additional sub-questions were 

added to specifically include Knowledge of the Australian Curriculum/AusVELS, these questions 

became questions 1, 2, 4 and 6. Two new questions were created for this research study; new 

question 3 which focused on a prompt from the Australian Curriculum and question 5 which 

addressed addition of fractions with related and unrelated denominators, which is a main topic in 

all Years 5-9 at the research school. These are intended to play a key role in evaluating teachers’ 

responses to the CTQ. Questions 1 and 2 were modified slightly to include reference to the 

curriculum, in particular AusVELS. Chick’s question 5 was modified slightly to include 

curriculum reference to AusVELS and design of appropriate instruction. Question 9, which was 

an open question, was retained in the same form as used in the Chick questionnaire. A further 
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component of the new CTQ was the development by the researcher of specific scoring criteria 

attached to each question. These criteria are elaborated in the following pages, Figures 3.2 to 3.7. 

Both questionnaires focus directly on teacher professional learning following Doecke, Parr, 

North, Gale, Long, Mitchell & Williams. (2008). Three principles from Doecke et al. are directly 

relevant to the design of the two questionnaires: 

1. Professional learning should involve strategic planning at system-wide, school and 

individual levels 

2. Professional learning should be explicitly embedded within teachers’ work 

9. Teaching should be recognised as engaging in continuing inquiry into practice 

Doecke et.al (2008) 

Several other important principles, as discussed by Timperley et al. (2007) inform the design of 

content of the two questionnaires: 

1. Discipline knowledge and the interrelationship between such fundamentals as new 

curricula, pedagogy and assessment information 

2. Knowledge of students, including their developmental progressions through particular 

curricula 

4. Theoretical frameworks and conceptual tools. Skills of teacher inquiry included 

analysis of the teacher’s own practice and new possibilities in relation to a standard of 

practice; the ways in which practice impacted on diverse student learning, and new 

possibilities for greater impact; and methods of inquiring into the adequacy and 

improvement of practice.  

(Mayer & Lloyd, 2007 p 7)  

The design of the questionnaires also reflect the following key principles of teacher professional 

learning outlined by Hawley & Valli (1999). It is important to note again that when Hawley & 

Valli discuss professional development, it is interpreted as focusing on building teacher capacity 

through teacher professional learning. 

 

1. The content of professional development focuses on what students are to learn and how 

to address the different problems students may have in learning the material. 



49 | P a g e  
 

2. Professional development should be based on analyses of the differences between 

actual student performance and goals and standards for student learning. 

3. Professional development should involve teachers in the identification of what they 

need to learn and in the development of the learning experiences in which they will be 

involved. 

7. Professional development should incorporate evaluation of multiple sources of 

information on learning outcomes for students and the instruction and other processes that 

are involved in implementing the lessons learned through professional development. 

8. Professional development should provide opportunities to gain an understanding of the 

theory underlying the knowledge and skills being learned. 

9. Professional development should be connected to a comprehensive change process 

focused on improving student learning. 

(Hawley & Valli, 1999, pp.137-143) 

3.3.4 Administering the Curriculum and Teaching Questionnaire (CTQ) 

The CTQ was designed to be administered to participating teachers at the start and end of each 

semester cycle of the study. Teachers were to complete the CTQ in their own time individually, 

and were not expected to consult other teachers or resources in completing the questionnaire. Most 

questions could be related to the use of SMART tests, so teachers were expected to draw on their 

experience of using SMART tests when completing the questionnaire at the end of the SMART 

test cycle. Each of the questions will now be presented and discussed in terms of what a competent 

response to each question would need to consider. This will allow the researcher to identify clear 

gains in teachers’ professional learning over the implementation cycle. 

At the beginning of the questionnaire, teachers were asked to be specific in relation to what year 

levels they have previously taught, and approximately when they taught these year levels. There 

were also some brief instructions for teachers about completing the questionnaire in their own 

time. The full questionnaire is included in the appendix (Appendix B). 

In the Figures that follow (3.2-3.7), each of the six questions are reproduced. In the questionnaire 

given to participants, each question would occupy a full A4 page, sometimes more. The spacing 

in the following figures has been reduced. 
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1. A Year 7 student is having difficulty with the following problem: 

Which one of these numbers is closest to 54.87? 

 54.1978 54.775  54.8102 54.9189 55.87 

a. Give an explanation that would help this student. 

b. What explanation would you give as an alternative if the first didn’t work? 

c. At what year/grade level would you expect students to have a clear understanding of this 

topic 

Figure 3.2: Curriculum and Teaching Questionnaire (CTQ): Question 1 

A competent teacher response to this questionnaire would need to include some or all of the 

following key points: 

 The teacher’s initial explanation to part a of the question will draw attention to correct 

understanding of decimal place value  

 The teacher may ask the student if they are using a rule or procedure, but the explanation 

should try to move beyond rules or procedures if these are not well understood 

 The teacher will be able to give an alternative explanation or preferably provide some 

suitable representations including a number line or concrete materials such as decimats 

 The teacher will be able to identify an appropriate grade level where students might be 

expected to have a clear understanding of decimal place value so that they would then be 

able to quickly access appropriate learning resources 

Question 1 focuses on all four elements of the teacher capacity construct: 

Knowledge of 

Mathematics 

Knowledge of 

AusVELS/Australian 

Curriculum 

Understanding of 

Student’s Thinking 

Planning of 

Instruction 

 

2. Write down three ways of showing a Year 7 student that 
8

3
 is the same as 37.5%. 

METHOD 1 

METHOD 2 

METHOD 3 

Figure 3.3: Curriculum and Teaching Questionnaire (CTQ): Question 2 
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A competent teacher response to this questionnaire would need to include some or all of the 

following key points: 

 The teacher can present 3 clearly distinct methods of showing the equivalence of the 

fraction to the percentage 

 The teacher includes diagrammatic representations, as well as numerical representations 

 The teacher includes a formula which is supported by a diagrammatic representation  

 The teacher’s explanation may include the link between fractions, decimals and 

percentages  

Question 2 focuses on three elements of the teacher capacity construct: 

Knowledge of 

Mathematics 

 Understanding of 

Student’s Thinking 

Planning of Instruction 

 

3.The following table is content descriptors from the Australian Curriculum 

Compare fractions using 

equivalence. 

Locate and represent fractions and 

mixed numerals on a number line 

• exploring equivalence among families of fractions by using a 

fraction wall or a number line (for example by using a fraction wall 

to show that 2/3 is the same as 4/6 and 6/9) 

Solve problems involving addition 

and subtraction of fractions, 

including those with unrelated 

denominators 

• exploring and developing efficient strategies to solve additive 

problems involving fractions (for example by using fraction walls or 

rectangular arrays with dimensions equal to the denominators) 

 

a. What year level would you expect this to be from and why? 

b. What is the biggest misconception students have regarding fractions? 

Figure 3.4: Curriculum and Teaching Questionnaire (CTQ): Question 3 

A competent teacher response to this questionnaire would need to include some or all of the 

following key points: 

 The teacher’s response would identify the correct year level from the AusVELS 

curriculum, which is the Year 7 content descriptor 

 The teacher’s explanation may include discussion of what mathematical concepts would 

proceed this understanding and also follow this understanding 

 The teacher would be able to identify several common misconceptions regarding fractions  

Question 3 focuses on the following three elements of the teacher capacity construct: 

Knowledge of 

Mathematics 

Knowledge of 

AusVELS/Australian 

Curriculum  

Understanding of 

Student’s Thinking 
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4. Consider the following problem from an online assessment. The drop-down boxes allow 

students to select from among the answers A, B or C. 

 

a. What is this item trying to find out about? 

b. Where are these underlying mathematical ideas considered specifically in AusVELS? 

 

c. What difficulties do you think students might have? 

 

d. For students who find difficulty understanding the key ideas behind this question, 

what teaching activities could you suggest to help them? 

Figure 3.5: Curriculum and Teaching Questionnaire (CTQ): Question 4 

A competent teacher response to this questionnaire would need to include some or all of the 

following key points: 

 The teacher will identify the underlying mathematical ideas behind this question 
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 The teacher will be able to explain what the three representations of the data are intended 

to mean 

 The teacher will be able to use key mathematical terms such as variability, frequency, 

long range variation 

 The teacher will be able to describe likely differences between short term and long term 

variations 

 The teacher will be able to describe how differences between short, medium, and long 

term variations are displayed in the graphical representations 

 The teacher will be able to relate these key ideas to several stages of AusVELS curriculum 

 The teacher will be able to anticipate possible misconceptions  

 The teacher will be able to describe several appropriate teaching activities intended to 

assist students who are having difficulty with these key ideas 

Question 4 focuses on all four elements of the teacher capacity construct: 

Knowledge of 

Mathematics 

Knowledge of 

AusVELS/Australian 

Curriculum 

Understanding of 

Student’s Thinking 

Planning of 

Instruction  

 

5. Students are working on the following questions. Note that the questions do not require 

them to do any calculation. 
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a. Rank the questions in order of difficulty (you may think that some have the same 

difficulty). 

b. Why might students get some of these questions wrong? 

c. What teaching activities might help students who are experiencing difficulty with this 

problem? 

Figure 3.6: Curriculum and Teaching Questionnaire (CTQ): Question 5 

A competent teacher response to this questionnaire would need to include some or all of the 

following key points: 

 The teacher will be able to find the common denominator method themselves to add the 

fractions 

 The teacher will use the language of multiples and common multiples when finding the 

common denominator  

 The teacher will be able to identify which questions are likely to be more difficult for 

students, for example in the second question the lowest common denominator is not 27, 

whereas it is 15 in the first question 

 The teacher will be able to identify what difficulties students may have when finding the 

lowest common denominator 

 The teacher will be able to provide several teaching activities that will assist students who 

are experiencing difficulty in finding the lowest common denominator  

Question 5 focuses on three elements of the teacher capacity construct: 

Knowledge of 

Mathematics 

 Understanding of 

Student’s Thinking 

Planning of Instruction 

 

6. Choose a topic taught in years 5 or 6 or 7, which students frequently find difficult. 

Topic:____________________________________________________________ 

a. What specific aspects of the topic do they find difficult? 

b. Why do you think they find it difficult? 

c. What teaching approaches (materials, explanations, strategies, assessment, etc.) would 

you use for this particular topic? Please especially mention any methods that you think 

are particularly relevant (e.g., if you have a special way of introducing the topic, or know 

of materials that are really helpful). 

Figure 3.7: Curriculum and Teaching Questionnaire (CTQ): Question 6 
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A competent teacher response to this questionnaire would need to include some or all of the 

following key points: 

 The teacher will be able to provide reasons for choosing their specific topic 

 The teacher will be able to explain what aspects of this topic students often find difficult  

 The teacher will be able to explain why students have difficulty with certain aspects of 

the topic 

 The teacher is expected to give several possible examples of misconceptions 

 The teacher will be able to identify possible materials, strategies and assessment resources 

to use when addressing this particular topic 

Question 6 focuses on three elements of the teacher capacity construct: 

Knowledge of 

Mathematics 

 Understanding of 

Student’s Thinking 

Planning of Instruction 

 

3.3.5 Method of Analysis of CTQ responses 

Before and after responses to the CTQ were carefully analysed to identify the evidence of 

improvement in teacher capacity in the four elements. A qualitative and moderated assessment 

was made for each item according to the indicators described above. The researcher worked with 

another experienced mathematics educator in evaluating teachers’ responses to the 6 questions 

from the CTQ before and CTQ after. This qualitative information allowed the researcher to 

identify not only if improvement occurred, but in which specific element of the teacher capacity 

construct was influenced by the experience of using SMART tests. As explained above, certain 

questions covered all four elements of the construct of teacher capacity, whereas some only 

covered 3 of the elements. This was identified when analysing teacher’s responses. An assumption 

behind this qualitative analysis is that any qualitative change in teacher capacity can be attributed 

to their use of SMART tests and the mathematical discussions in regular planning meetings. The 

SMART tests used by the teachers did not necessarily cover all content areas included in the CTQ. 

Those which were included will be discussed in the subsequent results section of this study. It is 

also important to note that apart from the regular use of SMART tests over two semesters, no 

other significant teacher professional learning in mathematics took place at the research school. 

Table 3.7 below was used to analyse CTQ responses for each teacher, drawing on their CTQ 

responses before and after implementation of the SMART tests. Six questions from the CTQ were 

analysed. The shaded sections in the Table identify those elements of the teacher capacity 

construct which are relevant to each question. In measuring qualitative change in teachers’ CTQ 

responses, the researcher used the criteria for evaluating CTQ responses that could be expected 

from a competent teacher in response to each question. These criteria are elaborated in Figures 

3.2-3.7 above. As discussed earlier, these evaluations were carried out by the researcher initially, 
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then evaluated and discussed in conjunction with another experienced mathematics educator who 

was a supervisor of this research study. Initial agreement was close to 100%, and any differences 

were discussed until an agreement was reached. Major growth was judged to occur when the 

majority of the criteria for a competent teacher were met in the post-CTQ response, minor growth 

was judged to occur when only some criteria for a competent teacher were met in a post-CTQ 

response. In those cases where no improvement was judged to occur, these judgements were based 

on failure to achieve any of the criteria for a competent teacher in both the pre-CTQ and post-

CTQ response. No evidence of improvement is represented by --. Evidence of minor improvement 

is represented by *. Evidence of major improvement is represented by **. To be scored at evidence 

of minor improvement (*) or evidence of major improvement (**), a teachers post SMART test 

response needed to show clear evidence of meeting or exceeding the criteria for a competent 

teachers response to that CTQ question. To be scored at no evidence of improvement (--), a 

teachers response did not meet any additional criteria, other than what was shown in the pre 

SMART test CTQ response. Typically, where no evidence of improvement (--) is shown, the 

initial CTQ response before the implementation of SMART tests may have met only some criteria 

for a competent response to that item. In the next chapter, each teacher’s CTQ analysis will be 

presented using the format of Table 3.7, as will sample responses showing both pre CTQ and post 

CTQ responses, illustrating evidence of minor improvement and evidence of major improvement.  

Table 3.7: Structure of analysis of the CTQ  

Question Construct of Teacher Capacity 

Addressed in Question 

Qualitative change in CTQ response 
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-- Evidence of no improvement 

* Evidence of minor improvement 

** Evidence of major improvement 
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3.3.6 Triangulation of Evidence to Validate Teacher Self-Reporting 

 

Whilst self-reporting ‘is a logical and defensible methodology in its own right’ (Martin, 2007, 

p434), the triangulation of teacher self-reports with additional data sources is a necessary 

component of this research (Lennon, 2010, and Martin, 2007). The corroboration of teacher self-

reports using additional data sources will be carried out. These additional sources of data will 

allow the researcher to moderate teacher self-reports through the TSARQ, especially in cases 

where teachers may have under reported or over reported the impact of use of SMART tests on 

their practice. A key element of triangulation will be comparing teacher’s self-reported growth on 

the TSARQ alongside evidence or lack of evidence of improvement as shown in their CTQ 

responses. In addition, the researcher will utilise evidence from teacher planning documents in 

order to depict more directly the impact that use of SMART tests had on assessment, planning 

and instruction.  

3.4 Overview of Research Cycle 

Having discussed the various components, research instruments and the importance of 

triangulation of confirmative data to moderate teachers’ self-reporting, the following diagram 

presents an outline of each research cycle. The diagram shown in Table 3.8 represents the 

interrelationships between the various components of the research cycle, and how these aligned 

with regular planning meetings and use of SMART tests within the classroom. In a typical 

semester, SMART tests would be used 4 or 5 times to introduce and pre assess student 

understanding for different topics. For each SMART test, they were administered again as a post 

assessment of student understanding and to identify student growth. Teacher planning meetings 

took place on a weekly basis during which data from the SMART tests was analysed and planning 

of instruction was addressed and reviewed. During each semester, the researcher/leader 

participated in all planning meetings and on occasions, met with teachers individually. The 

planning meetings allowed the researcher to collect observational notes, unit plans, work 

programs and other supporting data. The CTQ was used at the start and end of each cycle, allowing 

the researcher to gain qualitative data on improved teacher capacity. Finally, the TSARQ was 

completed by participating teachers at the end of each cycle.  
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Table 3.8 Research instrumentation and data timeline 

S
em
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r 
(A
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2
0
 W
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Curriculum Teaching Questionnaire (CTQ) administered   
SMART test cycle: 

Pre-Assessment 

Planning based on SMART 

test data 

Post-Assessment 

Planning Meeting (1 hour) with 

researcher present 

Researcher observations collected 

 

Unit planning documents collected 

 

Teacher individual work programs 

collected (from some teachers) 

 

Teacher action plans collected 

Planning Meeting (1 hour) with 

researcher present 

Planning Meeting (1 hour) with 

researcher present 

Planning Meeting (1 hour) with 

researcher present 

SMART test cycle: 

Pre-Assessment 

Planning based on SMART 

test data 

Post-Assessment 

Planning Meeting (1 hour) with 

researcher present 

Researcher observations collected 

 

Unit planning documents collected 

 

Teacher individual work programs 

collected (from some teachers) 

 

Teacher action plans collected 

Planning Meeting (1 hour) with 

researcher present 

Planning Meeting (1 hour) with 

researcher present 

Planning Meeting (1 hour) with 

researcher present 

SMART test cycle: 

Pre-Assessment 

Planning based on SMART 

test data 

Post-Assessment 

Planning Meeting (1 hour) with 

researcher present 

Researcher observations collected 

 

Unit planning documents collected 

 

Teacher individual work programs 

collected (from some teachers) 

 

Teacher action plans collected 

Planning Meeting (1 hour) with 

researcher present 

Planning Meeting (1 hour) with 

researcher present 

Planning Meeting (1 hour) with 

researcher present 

SMART test cycle: 

Pre-Assessment 

Planning based on SMART 

test data 

Post-Assessment 

Planning Meeting (1 hour) with 

researcher present 

Researcher observations collected 

 

Unit planning documents collected 

 

Teacher individual work programs 

collected (from some teachers) 

 

Teacher action plans collected 

Planning Meeting (1 hour) with 

researcher present 

Planning Meeting (1 hour) with 

researcher present 

Planning Meeting (1 hour) with 

researcher present 

SMART test cycle: 

Pre-Assessment 

Planning based on SMART 

test data 

Post-Assessment 

Planning Meeting (1 hour) with 

researcher present 

Researcher observations collected 

 

Unit planning documents collected 

 

Teacher individual work programs 

collected (from some teachers) 

 

Teacher Action plans collected 

Planning Meeting (1 hour) with 

researcher present 

Planning Meeting (1 hour) with 

researcher present 

Planning Meeting (1 hour) with 

researcher present 

Curriculum Teaching Questionnaire (CTQ) 

administered 

Teacher Self-Appraisal Retrospect 

Questionnaire (TSARQ) administered 
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3.5 Researcher Observations and supporting documentation 
 

An additional data source for this study is the observations made by myself as the researcher in 

this study. As aforementioned, this study was conducted at the current work place of the 

researcher, and as a result of this the researcher was present when teachers were using the SMART 

test system during team planning sessions on a weekly basis. The observations which are analysed 

and discussed are based on the following supporting documentation- the unit planning documents 

used in the research school and related documentation. Unit planning documentations are an 

expectation at the research school, and the same planning document is used across all curriculum 

areas and domains at the school. In addition to the unit planning documents, teachers were asked 

to submit their personal work programs as another form of data for this study, although many 

teachers opted not to do so.  

As discussed earlier, teachers at the research school work in Professional Learning Teams (PLTs). 

PLTs create action plans based on data collected from students, which is used to inform future 

planning and teaching. Some teams who participated in this study used their student SMART test 

data as their data source for their action plans. These are also analysed in conjunction with the 

TSARQ in the results section of this paper.  

3.6 Method of Data Analysis  

When analysing this data, it was decided to look at growth per teacher in terms of their own 

appraisal. For example, if a teacher identified they were a 2 prior to using SMART tests, and then 

6 after SMART test exposure, they would be identified as a four point growth. This data was 

compared with additional evidence from the CTQ as discussed above. In terms of cohorts of 

participants, It was also decided to analyse the data in terms of years of experience of participants, 

as well as whether a participant was a primary teacher (years 5 and 6) or a secondary teacher 

(years 7-9).  

3.7 Setting of study 

This setting of this study is the researcher’s current place of employment: School A. The 

researcher’s position is described as ‘Leading Teacher of Teaching and Learning: Prep to Year 9 

Mathematics.’ This role involves spending an hour in planning meetings for each year level (10 

hours in total) where the primary role is as a ‘Mathematics Coach’ with a focus on building teacher 

capacity in mathematics. School A is a Prep (approximate average age of students: 5) to Year 9 

(approximate average age of students: 14) College with an enrolment of around 1000 students. 

Students transition to a senior school (Year 10 to Year 12) to continue their learning. It is located 

in the North Western Metropolitan Region of Melbourne. In Victoria, every school must have an 

Annual Implementation Plan (AIP) which explicitly identifies the goals for the school, and the 

strategies which will be implemented to meet the chosen goal. School A’s main goal for their 
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2015 AIP was to ‘Significantly Improve Student Achievement in English and Mathematics P to 

9’, with a key improvement strategy of ‘Continue to build teacher capacity, effectiveness and 

efficacy so that they differentiate learning for every child and can accurately assess what students 

know and can do.’  Building teacher capacity is identified as a major focus of School A, and the 

leadership team have ensured that the role of a Mathematics Coach is given ample time to work 

with all staff members in planning, and also in a coaching capacity 

3.8 Recruitment of participants 

To secure participation in this study, the purpose of this study was discussed with the Principal of 

the research school, who was also given a Plain Language Statement (See Appendix F) which 

outlined the main components of the study. After approval was granted, eligible teachers were 

approached. As the SMART test system only addresses content for students in Years 5 to Year 9, 

Teachers could only be eligible to be involved in this study if they teach Primary Years 5 or 6, or 

Secondary Mathematics for Year 7, 8 or 9. The study was explained to eligible teachers by a third 

party, and it was made clear that under no obligation to participate in the formal aspects of the 

research. As outlined in Appendix E, several teachers who initially gave consent decided not to 

complete some or all of the research instruments while continuing to participate fully in regular 

planning meetings. Table 3.9 below contains information pertaining to the teachers who opted to 

participate in this study. 

Table 3.9: Teacher Demographic Information 

Teacher Name Year Level Experience 

Classification 

Teacher A Year 6 Expert 

Teacher B Year 5 Expert 

Teacher C Year 6 Accomplished 

Teacher D Year 5 Graduate 

Teacher E Year 5 Accomplished 

Teacher F Year 5 Expert 

Teacher G Year 7-9 Graduate 

Teacher H Year 6 Accomplished 

Teacher I Year 7-9 Accomplished 

Teacher J Year 6 Expert 

Teacher K Year 6 Graduate 

Teacher L Year 7-9 Graduate 

Teacher M Year 7-9 Expert 

Teacher N Year 5 Expert 
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Teachers have been identified as being of 3 different levels of experience: Graduate: 1-3 years’ 

of experience, Accomplished: 4-7 years’ of experience or Expert: 9 or more years of experience. 

It is important to note that these classification levels are derived from the DEECD classifications 

which pertain to both the duties required by teachers and the performance and development cycle. 

(DEECD, 2004)  

3.9 Hypotheses for Identified Groups 

In relation to the study’s research questions, the following hypotheses were made: 

- When creating and administering the TSARQ and CTQ, I predicted to see evidence of the 

most growth in the graduate teachers, as they are new to the profession so would have 

more knowledge and understanding to gain.  

- On all of the eight prompts of the TSARQ, each of the participating teachers would show 

evidence of self-improvement as a result of using SMART tests 

- Prompts 1 and 2- Overall Response to SMART tests. I would expect less change from 

Accomplished and Experienced teachers compared to graduate teachers 

- Prompts 3 and 4- Knowledge of Mathematics. These measures would show change from 

teachers of all experience levels 

- Prompt 5- Knowledge of content in the AusVELS/Australian Curriculum would show 

little or no growth across all experience levels. 

- Prompt 6- Understanding of Students’ Thinking. I expect teachers of all experience levels 

would report clear evidence of growth in this measure 

- Prompt 7 and 8- Planning of Instruction. As above, I expect teachers of all experience 

levels, although particularly graduate teachers, would report clear evidence of growth in 

this measure, as SMART tests provide teacher resource materials for planning purposes. 

3.10 Assumptions and Limitations 

This project assumes that an objectivist ontology is a valid one. That is, that there are extant and 

reliable patterns and rules governing the association with implementation of SMART tests and 

not attributed to other factors. This assumption provides the basis for the validity of causalities, 

which the present study aims to explore. A second assumption is that teacher self-reporting is a 

valid method of obtaining information about a teachers’ growth in retrospect. (Lennon, 2010; 

Martin, 2007) and that the chosen research instruments (TSARQ, CTQ) are valid instruments for 

such measurements. Teacher self-reporting was supplemented with other data sources such as 

lesson plans as well as researcher observations and notes. This limits the generalisability of 

findings. 
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Other factors limiting generalisability of findings are: 

- Time frame: This study took place over semester periods. It would be difficult to measure 

improved teacher capacity in a shorter time frame.  

- Number of schools participating: This study was conducted in only one School, not in a range 

of schools to show multiple sources of evidence 

- Leadership support: This study involved the support of the Leadership team at the research 

school- who were willing participants in this study 

- Planning time: The research school has allocated planning time for Mathematics on a weekly 

basis, where all members of a year level team can meet and plan collaboratively 

- Role of the researcher as a key resource: the research school employs the researcher, who has a 

strong understanding of the use of SMART tests and how to utilise them in a school environment. 

This latter point will be referred to explicitly in the conclusions as it relates to the objectivity of 

the study.  
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Chapter 4: Results  
In this chapter, results of the TSARQ will be presented for participating teachers according to the 

year level cohort they teach. In addition, teacher CTQ responses will be presented according to 

individual teachers. The TSARQ responses will be discussed briefly for those teachers who did 

not complete both versions of the CTQ. Evidence of planning documentation and other relevant 

artefacts will also be presented for the Year 5 team, the Year 6 team, the Year 7 team, the Year 8 

team and the Year 9 team separately. These will also be briefly discussed in terms of the impact 

of SMART tests on assessment and planning for teaching.  

4.1 Year 5 Teachers  

This group consisted of five teachers in total: three expert, one accomplished and one graduate 

teacher. All five teachers in this group completed the TSARQ, however only three completed 

before and after versions of the CTQ. All five teachers participated and contributed to weekly 

planning meetings, where decisions were taken as a group based on evidence of student data. In 

the following section, data will be presented for the group of teachers on TSARQ, and CTQ 

(before and after) where available. A short comment will be given for each of the teachers 

analysed. Subsequently, there will be a summary report for the group on TSARQ and CTQ. 

Finally, evidence of planning will be presented which was completed as a group. Two teachers 

who completed only the TSARQ will be considered separately.  

4.1.1 TSARQ- Year 5 Teacher Responses to the TSARQ 

 

Table 4.1: Year 5 Teacher Overall responses to the TSARQ 

Overall response to SMART tests 

Confidence when speaking to my colleagues about mathematics 

I am hesitant to speak to my 

colleagues about mathematics 

 I enjoy speaking to my 

colleagues about mathematics 

and feel confident doing so 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre        T.B T.D 

T.E 

  

Post         T.D T.B 

T.E 

 

T.B: I feel that through SMART tests, I now confidently know the misconceptions in each unit I 

teach and can then create focus groups from that information  

T.E:  As I am becoming more familiar with the content and my students understanding from the 

SMART feedback 
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I dread teaching mathematics  I look forward to teaching 

maths 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre         T.D 

T.E 

T.B  

Post          T.B 

T.D 

T.E 

 

T.B: I have always enjoyed teaching maths, as it is one of the subjects I have enjoyed learning 

when in school 

T.D: Help from the maths coach has made me enjoy maths more, because she explains things in 

an easy to understand way and is approachable 

T.E: The students have enjoyed the SMART tests. They have helped with planning the units and 

focus groups, which has helped ensure I’m confident when introducing new topics 

 

Table 4.2: Year 5 Teacher responses to the TSARQ: Knowledge of Mathematics 

 

Knowledge of Mathematics 

I am not confident with my 

current knowledge of 

mathematical concepts 

 I am confident with my 

current knowledge of 

mathematical concepts 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre        T.E T.D 

T.B 

  

Post         T.D 

T.E 

T.B  

T.B: Through team planning and my prior knowledge, I am usually confident when teaching 

maths 

T.D: Using resources to increase my knowledge before a unit helps 

 

I am not confident in taking 

more than one perspective on 

the same mathematical idea 

 I am confident in taking 

several perspectives on the 

same mathematical ideas 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre        T.B 

T.D 

T.E   

Post        T.D  T.B 

T.E 

 

T.E: This was quite useful when introducing factors and multiples, seeing the student’s different 

perspectives  
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Table 4.3: Year 5 Teacher responses to the TSARQ: Knowledge of Content in the 

AusVELS/Australian Curriculum  

Knowledge of content in the AusVELS/Australian Curriculum 

I understand only the basic 

terminology used in the 

content descriptions and 

elaborations in the 

AusVELS/Australian 

curriculum 

 I have a good understanding 

of the terminology used in the 

content descriptions and 

elaborations in the 

AusVELS/Australian 

curriculum 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre      T.D T.E T.B    

Post        T.E T.D T.B  

T.B: SMART tests has allowed me to read over the content descriptors when analysing my 

SMART Test data 

 

Table 4.4: Year 5 Teacher responses to the TSARQ: Understanding of Students’ Thinking 

Understanding of Students’ Thinking 

When looking at students 

work or responses, I 

understand some of the 

thought processes, 

explanations and possible 

misconceptions behind their 

answers 

 I have a reasonably strong 

understanding of most or all 

of the responses my students 

give when answering maths 

questions, and can explain the 

thought process and possible 

misconceptions behind their 

answers 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre      T.D T.B   T.E  

Post         T.D 

T.B 

T.E  

T.B: SMART maths clearly states which of my students have a particular misconception 

T.D: If there are times when I can’t explain their thought process, I will either do research or 

ask a colleague and get back to the student 
 

Table 4.5: Year 5 Teacher responses to the TSARQ: Planning of Instruction 

Planning of Instruction 

I am unsure of what my 

students need to learn and 

how to plan lessons and 

activities which suit their 

needs 

 I am confident in planning  

lessons and activities which 

cater to the needs of my 

students 

 

 0 1 2 3 4 5 6 7 8 9 10 

Pre       T.B  T.E 

T.D 

  

Post         T.B T.E 

T.D 
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I plan my lessons using what 

I think students need to know 

 I use my knowledge of 

students’ actual thinking in 

planning my lessons 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre       T.B  T.E T.D  

Post          T.B 

T.E 

T.D 

 

 

4.1.2 TSARQ Analysis- Teacher B (Year 5) 

Teacher B is an expert teacher. From the above tables, this teacher’s self-reported experience is 

evident, where the lowest rating before using SMART tests is 6. However, apart from item 2 

(dread or look forward to teaching mathematics) where there was no change in self-reporting, all 

others showed a self-reported growth. In terms of confidence when speaking to my colleagues 

about mathematics (item 1), Teacher B reported 2 points of growth from 7 to 9. Teacher B’s 

comment reported above is noteworthy. 

‘I feel that through SMART tests, I now confidently know the misconceptions in each 

unit I teach and can then create focus groups from that information’ 

On the two items relating to Knowledge of Mathematics, Teacher B reported growth of 1 point 

from 7 to 8, and 2 points from 7 to 9 (items 3 and 4). In Knowledge of content in the 

AusVELS/Australian Curriculum, Teacher B reported growth of 2 points from 7 to 9. Again, 

Teacher B’s comment is noteworthy. 

‘SMART tests has allowed me to read over the content descriptors when analysing my 

SMART Test data’ 

This indicates that Teacher B has developed confidence in cross referencing the language from 

the SMART tests and the language from the content descriptors in AusVELS. 

In Understanding of Students’ Thinking, Teacher B has reported a growth of 2 points from 6 to 

8. Again, Teacher B’s comments draw attention to the importance of SMART tests in identifying 

particular students’ misconceptions. In Planning of Instruction, Teacher B reports growth of 2 

points, from 6 to 8, and 3 points, from 6 to 9 (items 7 and 8). Teacher B’s self-report for item 8 is 

the strongest growth Teacher B has reported improvement on.  

4.1.3 TSARQ Analysis- Teacher E (Year 5) 

Teacher E is an accomplished Teacher. From the above tables, this teacher’s lowest self-rating 

before using SMART tests is 6, which was identified in Knowledge of the AusVELS/Australian 

Curriculum. After SMART tests, Teacher E’s self-rating improved by one point. On item 6 
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(Understanding of Students’ Thinking), Teacher E self-scored 9 before the use of SMART tests 

and after the use of SMART tests. On all other items, Teacher E gave a before SMART test score 

of 8, with a one point improvement to 9 on the after SMART test score. Several comments by 

Teacher E are noteworthy. In response to item 2, Teacher E reported the following: 

‘SMART tests… have helped with planning the units and focus groups, which has helped 

ensure I’m confident when introducing new topics.’ 

In response to Knowledge of Mathematics, Teacher E drew particular attention to the value of 

SMART tests in introducing factors and multiples, and seeing student’s different perspectives in 

response to this.  

4.1.4 TSARQ Analysis- Teacher D (Year 5) 

Teacher D is a graduate teacher, who was completing their first year of practice during this study. 

Teacher D’s self-reporting were generally high in most elements, starting with items 1, 2 and 3 

where the initial report was indicated as an 8. In item 4, Knowledge of the Australian 

Curriculum/AusVELS, Teacher D gave an initial self-report of a 5 with an improved self-rating 

of 8. This also applied to the Understanding of Students’ Thinking item. In Planning of 

Instruction, Teacher D gave an initial score for the last 2 items as an 8, with a growth of 1 point 

to 9 for after SMART tests use. On items 1, 3 and 4 Teacher D identified no growth as a result of 

using the SMART tests.  

4.2 Year 5 Teachers CTQ Overview   

All six questions in the CTQ were answered satisfactorily by the year 5 teachers. The focus on 

the CTQ report is identifying where improved teacher capacity was evident and in which of the 

four elements of the teacher capacity construct used in this study. In the use of SMART tests in 

year 5, special focus was placed on probability, fractions, and factors and multiples. These three 

topics clearly connect to questions 4 and 5 of the CTQ, and have potential to connect to question 

6 which is the open question.  

In the following section, the responses of the three year 5 teacher’s responses to the CTQ, taken 

before and after the use of SMART tests were evaluated using the specific scoring criteria outlined 

after Figures 3.2-3.7 in the preceding chapter. These criteria indicated what would be expected 

from a competent teacher in responding satisfactorily to each of the 6 questions of the CTQ.  
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4.2.1 Teacher B response to CTQ 

Table 4.6: Teacher B response to CTQ 

Teacher B- Expert 

Question Construct of Teacher Capacity 

Addressed in Question 
Qualitative change in CTQ response 
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1 -- -- -- -- Evidence of no improvement 

2 --  -- -- Evidence of no improvement 

3 -- * *  Evidence of minor improvement 

4 * * * ** Evidence of major improvement 

5 *  * -- Evidence of minor improvement 

6 --  -- -- Evidence of no improvement 

 

-- Evidence of no improvement 

* Evidence of minor improvement 

** Evidence of major improvement 

 

Teacher B’s CTQ responses are consistent with the improvement in teacher capacity that this 

teacher has reported in the TSARQ. On 3 of the 6 questions, Teacher B’s CTQ responses show 

evidence of both minor and major improvement. In each of these, Understanding of Students’ 

Thinking was the consistent common feature of improvement in Teacher B’s responses. In 

question 4 (relating to probability), major improvement was shown in Planning of Instruction. 

Improvement was evident in all elements, although not in all questions from the CTQ. This is an 

important finding for Teacher B, who is an expert teacher. Teacher B is one of the most 

experienced teachers in the grade 5 teaching team.  
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4.2.2 Teacher E response to CTQ 

Table 4.7: Teacher E response to CTQ 

Teacher E- Accomplished  

Question Construct of Teacher Capacity 

Addressed in Question 
Qualitative change in CTQ response 
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1 -- -- -- -- Evidence of no improvement 

2 --  -- -- Evidence of no improvement 

3 -- -- --  Evidence of no improvement 

4 ** * -- ** Evidence of major improvement 

5 **  * -- Evidence of major improvement 

6 --  * -- Evidence of minor improvement 

 

-- Evidence of no improvement 

* Evidence of minor improvement 

** Evidence of major improvement 

 

Teacher E’s CTQ responses show more evidence of improved teacher capacity than this 

teacher has reported in the TSARQ. In Knowledge of Mathematics, major improvement is 

evident in two of the items (4 and 5), whereas on the TSARQ, Teacher E self-reported only 1 

point of growth from 7 to 8. On 3 of the 6 questions, Teacher E’s CTQ responses showed 

evidence of minor and major improvement. In question 4 (relating to probability), major 

improvement was shown in Planning of Instruction and Knowledge of Mathematics. In the 

TSARQ, Teacher E gave a high self-report (9) however no evidence of change. The CTQ 

suggests that change has occurred. In Planning of Instruction, major improvement was evident 

on question 4 (relating to probability), which was a key topic during this study. In the two 

items relating to Planning of Instruction in the TSARQ, it should be noted that Teacher E had 

a high self-reporting starting point (8 in both cases), with a growth point of 1 for each of these 

items.  
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4.2.3 Teacher D response to CTQ 

Table 4.8: Teacher D response to CTQ 

Teacher D- Graduate  

Question Construct of Teacher Capacity 

Addressed in Question 
Qualitative change in CTQ response 
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1 -- -- -- -- Evidence of no improvement 

2 --  -- -- Evidence of no improvement 

3 -- -- *  Evidence of minor improvement 

4 ** -- * -- Evidence of major improvement 

5 --  -- -- Evidence of no improvement 

6 --  -- -- Evidence of no improvement 

 

-- Evidence of no improvement 

* Evidence of minor improvement 

** Evidence of major improvement 

 

Teacher D’s CTQ responses show some evidence of improved teacher capacity, but less compared 

to Teacher E’s and Teacher B’s growth. Teacher D showed improved capacity in two items of the 

CTQ, compared to three items for the other two teachers. Teacher D generally started from a high 

initial self-report, except for Knowledge of AusVELS/Australian Curriculum where Teacher D 

reported a growth of 3 points from 5 to 8. However, this was not evident from Teacher D’s 

responses to the CTQ. However, in Understanding of Students’ Thinking, where Teacher D 

reported a 3 point growth from 5 to 8, there was supporting evidence of improved teacher capacity 

from Teacher D’s responses to the CTQ. 

4.3 TSARQ responses- Remaining two Year 5 Teachers 

Teacher N and Teacher F are members of the Year 5 teaching team. Both Teacher N and Teacher 

F are classified as expert teachers. They completed the TSARQ however did not complete both 

the pre and post CTQ. One teacher completed the pre version only, and one teacher completed the 

post version only. One teacher’s version did not provide sufficient evidence to analyse, the other 

teacher’s version had quite thoughtful responses to all of the questions but it is not possible to 

give a qualitative assessment of growth.   
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Table 4.9: Remaining Year 5 Teachers’ Overall responses to the TSARQ 

Overall response to SMART tests 

Confidence when speaking to my colleagues about mathematics 

I am hesitant to speak to my 

colleagues about mathematics 
 I enjoy speaking to my 

colleagues about mathematics 

and feel confident doing so 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre          T.N T.F 

Post          T.N T.F 

TF: I have felt the tests [are] useful but in terms of confidence that hasn’t changed 

T.N: I enjoy working with my team members on maths questions and working on SMART tests 

I dread teaching mathematics  I look forward to teaching 

maths 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre         T.F T.N  

Post          T.N T.F 

T.F: Clarity of what the content should be depends on the unit still but enthusiasm of me and 

team has increased so team rubs off on me  

T.N: I enjoy teaching maths especially if its topics I enjoy 

Table 4.10: Remaining Year 5 Teachers’ responses to the TSARQ: Knowledge of Mathematics 

Knowledge of Mathematics 

I am not confident with my 

current knowledge of 

mathematical concepts 

 I am confident with my 

current knowledge of 

mathematical concepts 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre         T.N  T.F 

Post         T.N T.F  

T.F: They have alerted me to the fact that there are gaps in my knowledge when reading the 

misconceptions and that’s a good thing 

T.N: Some of the mathematical concepts may have changed in the way they are taught to the 

student now in current years since I was at uni 

I am not confident in taking 

more than one perspective on 

the same mathematical idea 

 I am confident in taking 

several perspectives on the 

same mathematical ideas 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre          T.N 

T.F 

 

Post          T.N 

T.F 

 

T.F: Always very open minded  
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Table 4.11: Remaining Year 5 Teachers’ responses to the TSARQ: Knowledge of Content in the 

AusVELS/Australian Curriculum   

Knowledge of content in the AusVELS/Australian Curriculum 

I understand only the basic 

terminology used in the 

content descriptions and 

elaborations in the 

AusVELS/Australian 

curriculum 

 I have a good understanding 

of the terminology used in the 

content descriptions and 

elaborations in the 

AusVELS/Australian 

curriculum 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre         T.N 

T.F 

  

Post         T.N T.F  

T.F: Not always finding overlap with AusVELS  

Table 4.12: Remaining Year 5 Teachers’ responses to the TSARQ: Understanding of Students’ 

Thinking 

Understanding of Students’ Thinking 

When looking at students 

work or responses, I 

understand some of the 

thought processes, 

explanations and possible 

misconceptions behind their 

answers 

 I have a reasonably strong 

understanding of most or all 

of the responses my students 

give when answering maths 

questions, and can explain the 

thought process and possible 

misconceptions behind their 

answers 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre         T.F T.N  

Post         T.F T.N  

T.F: Definitely helped in terms of types of misconceptions, my confidence was high before but 

now I realise that while I’ve learned more I now know I don’t know as much as I thought I did 

Table 4.13: Remaining Year 5 Teachers’ responses to the TSARQ: Planning of Instruction 

Planning of Instruction 

I am unsure of what my 

students need to learn and 

how to plan lessons and 

activities which suit their 

needs 

 I am confident in planning  

lessons and activities which 

cater to the needs of my 

students 

 

 0 1 2 3 4 5 6 7 8 9 10 

Pre        T.F T.N   

Post         T.F T.N  

T.F: I have not used the teaching ideas/activities as much as I’d have liked to 
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I plan my lessons using what 

I think students need to know 
 I use my knowledge of 

students’ actual thinking in 

planning my lessons 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre     T.N     T.F  

Post         T.F T.N  

T.F: Pre and post have really helped me to identify gaps in understanding  

4.3.1 TSARQ Analysis Teacher N and Teacher F 

On the first five items on the TSARQ, it is evident that these two teachers have given themselves 

an initial high self-report. Allowing only a small growth to be reported. However, it is important 

to note that on Knowledge of Mathematics, Teacher F recognises that the initial self-report 

identified may have been too high. Teacher F’s comment on this item is extremely noteworthy. 

‘They have alerted me to the fact that there are gaps in my knowledge when reading the 

misconceptions and that’s a good thing’ 

Although Teacher F did not complete the post SMART test version of CTQ, the initial CTQ 

responses showed a high level of understanding that could be expected of an experienced teacher. 

Teacher F’s comment in relation to item number 4 relating to Understanding of Students’ 

Thinking is also noteworthy. 

‘Definitely helped in terms of types of misconceptions, my confidence was high before 

but now I realise that while I’ve learned more I now know I don’t know as much as I 

thought I did’ 

Teacher N on item 6 relating to Planning of Instruction, had an initial self-rating of 4, and a final 

self-rating of 9 which shows a 5 point growth. In examining Teacher N’s post SMART test version 

of the CTQ, there is little evidence to support Teacher N’s final high self-reports.  

4.4 Year 6 Teachers  

This group consisted of five teachers in total: two expert, two accomplished and one graduate 

teacher. All 5 teachers in this group completed the TSARQ, however only three completed before 

and after versions of the CTQ. All five teachers participated and contributed to weekly planning 

meetings, where decisions were taken as a group based on evidence of student data. In the 

following section, data will be presented for the group of teachers on TSARQ, and CTQ (before 

and after) where available. A short comment will be given for each of the teachers analysed. 

Subsequently, there will be a summary report for the group on TSARQ and CTQ. Finally, 

evidence of planning will be presented which was completed as a group.  
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4.4.1 TSARQ- Year 6 Teacher Responses 

Table 4.14: Year 6 Teacher Overall responses to the TSARQ 

Overall response to SMART tests 

Confidence when speaking to my colleagues about mathematics 

I am hesitant to speak to my 

colleagues about mathematics 
 I enjoy speaking to my 

colleagues about mathematics 

and feel confident doing so 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre      T.J T.H T.K    

Post        T.J 

T.H 

T.K   

T.J:  As I am becoming more familiar with the content and my students understanding from the 

SMART feedback 

I dread teaching mathematics  I look forward to teaching 

maths 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre    T.J 

T.K 

   T.H    

Post       T.J T.H T.K   

T.J: I am still building on my confidence as I understand more 

T.K: Getting help from (Researcher) has helped me enjoy maths 

Table 4.15: Year 6 Teachers’ responses to the TSARQ: Knowledge of Mathematics 

Knowledge of Mathematics 

I am not confident with my 

current knowledge of 

mathematical concepts 

 I am confident with my 

current knowledge of 

mathematical concepts 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre   T.J    T.H 

T.K 

    

Post      T.J  T.H T.K   

T.J: The SMART tests certainly still support my understanding 

T.K: Teaching a variety of concepts with grade 6 content. Planning meetings  

I am not confident in taking 

more than one perspective on 

the same mathematical idea 

 I am confident in taking 

several perspectives on the 

same mathematical ideas 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre      T.H 

T.J 

T.K     

Post      T.H  T.J T.K   

T.J: The SMART tests questions and answers sometimes highlight new ways 
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Table 4.16: Year 6 Teachers’ responses to the TSARQ: Knowledge of Content in the 

AusVELS/Australian Curriculum  

Knowledge of content in the AusVELS/Australian Curriculum 

I understand only the basic 

terminology used in the 

content descriptions and 

elaborations in the 

AusVELS/Australian 

curriculum 

 I have a good understanding 

of the terminology used in the 

content descriptions and 

elaborations in the 

AusVELS/Australian 

curriculum 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre      T.H T.J 

T.K 

    

Post        T.H T.K T.J  
 

Table 4.17: Year 6 Teachers’ responses to the TSARQ: Understanding of Students’ Thinking 

Understanding of Students’ Thinking 

When looking at students 

work or responses, I 

understand some of the 

thought processes, 

explanations and possible 

misconceptions behind their 

answers 

 I have a reasonably strong 

understanding of most or all 

of the responses my students 

give when answering maths 

questions, and can explain the 

thought process and possible 

misconceptions behind their 

answers 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre   T.J   T.K 

T.H 

     

Post        T.H 

T.K 

 T.J  

T.H: Having misconceptions broken down helped a lot, but id I don’t have the table of 

misconceptions to refer to, I don’t feel confident that I can remember them. 

T.J: SMART tests are fantastic in this regard 

Table 4.18: Year 6 Teachers’ responses to the TSARQ: Planning of Instruction 

Planning of Instruction 

I am unsure of what my 

students need to learn and 

how to plan lessons and 

activities which suit their 

needs 

 I am confident in planning  

lessons and activities which 

cater to the needs of my 

students 

 

 0 1 2 3 4 5 6 7 8 9 10 

Pre      T.J 

T.H 

 T.K    

Post        T.H  T.K 

T.J 

 

T.H: The SMART tests helped a lot with choosing focus groups especially and planning 

activities 
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T.J: Guides focus groups 

I plan my lessons using what 

I think students need to know 
 I use my knowledge of 

students’ actual thinking in 

planning my lessons 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre    T.H  T.J T.K     

Post       T.H  T.K T.J  

T.J: SMART guides my teaching  

4.4.2 TSARQ Analysis- Teacher K (Year 6) 

Teacher K is a graduate teacher. In the initial item of the questionnaire, Teacher K reported 

confidence in discussing mathematics with colleagues, and self-reported a score of 7 with a 

growth of 1 point to an 8 after the use of SMART tests. Whilst confident, Teacher K reported low 

enjoyment in teaching mathematics initially; reporting as a 3 however after use of SMART tests, 

growing 5 points to an 8. This is the strongest area of growth reported by Teacher K. Teacher K’s 

comment is noteworthy. 

 ‘Getting help from (Researcher) has helped me enjoy maths.’ 

In regards to Knowledge of Mathematics (items 3 and 4), Teacher K initially identified on both 

items as a 6 and then after use of SMART tests, reported a growth of 2 points to an 8. Similarly, 

in regards to Knowledge of AusVELS/Australian Curriculum, Teacher K identified a growth of 

2 points from a 6 to an 8.  In Understanding of Students’ Thinking, Teacher K has reported a 

growth of 2 points from 5 to 7. Again, In Planning of Instruction, Teacher B reports growth of 2 

points, from 7 to 9 for item 7, and 2 points, from 6 to 8 on item 8,  

4.4.3 TSARQ Analysis- Teacher H (Year 6) 

Teacher H is an accomplished teacher, and this is reflected on some occasions throughout Teacher 

H’s responses to the TSARQ. Teacher H identified being fairly confident in teaching mathematics, 

with an initial self-report of a 6 with a growth of 1 point to a 7. Similarly, Teacher H showed no 

growth in enthusiasm to teaching mathematics and reported on both occasions as a 7. In regards 

to the items pertaining to Knowledge of Mathematics, Teacher H reported a 6 in item 3 with a 

growth of 1 point to a 7; and no growth on item 4 which was reported as a 5. This item reflected 

Teacher H’s ability to take more than one perspective on a mathematical idea. In response to 

Knowledge of AusVELS/Australian Curriculum, Teacher H reported a growth of 2 points from a 

5 to a 7 although this was not a main focus of the SMART tests. In response to Understanding of 

Students’ Thinking, Teacher H reported a growth of 2 points from a 5 to a 7, and their comment 

relating to this growth is noteworthy. 

‘Having misconceptions broken down helped a lot, but if I don’t have the table of 

misconceptions to refer to, I don’t feel confident that I can remember them’ 
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In Planning of Instruction (items 7 and 8), Teacher H reported a growth of 2 points from a 5 to a 

7, and commented that the SMART tests assisted greatly when choosing focus groups and 

planning activities. Teacher H’s largest growth in this questionnaire is in item 8, where the initial 

self-report was a 3 with a growth of 3 points to a 6. Interestingly, this was also Teacher H’s lowest 

initial self-report. 

4.4.4 TSARQ Analysis- Teacher J (Year 6) 

Teacher J is an expert teacher, although this is not evident throughout Teacher J’s initial self-

reports across all areas of the questionnaire. In overall response to use of SMART tests (items 1 

and 2) Teacher J showed a growth of 2 points, from a 5 to a 7, and a growth of 3 points, from a 3 

to a 6 respectively in regards to confidence and enthusiasm towards teaching mathematics. In 

items 3 and 4 relating to Knowledge of Mathematics, Teacher J rated an initial understanding of 

2 with a growth of 3 points to a 5, and interestingly a growth of 2 points from a 5 to a 7. This 

shows a differing level of understanding pertaining to Knowledge of Mathematics. In response to 

Knowledge of AusVELS/Australian Curriculum, Teacher J reported a growth of 3 points from a 

6 to a 9, although as with Teacher H above, this was not a specific focus of the SMART tests.  

4.5 TSARQ responses- Remaining Year 6 Teachers 

Teacher A and Teacher C are members of the year 6 teaching team. Teacher A is classified as an 

expert teacher, whereas Teacher C is an accomplished teacher. They completed the TSARQ 

initially, however did not submit a post TSARQ. Teacher A’s responses to the initial CTQ showed 

thoughtful answers to the questions, however growth cannot be measured due to absence of post 

CTQ. Teacher C’s CTQ responses reflect their self-reported responses of initial capacity on the 

TSARQ.  

Table 4.19: Remaining Year 6 Teachers’ Overall responses to the TSARQ 

Overall response to SMART tests 

Confidence when speaking to my colleagues about mathematics 

I am hesitant to speak to my 

colleagues about mathematics 

 I enjoy speaking to my 

colleagues about mathematics 

and feel confident doing so 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre    T.C      T.A  

Post      T.C    T.A  

T.A: I like seeing peoples work, sharing my own etc. SMART tests have probably made this 

easier, as it provides common terms of reference. 
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I dread teaching mathematics  I look forward to teaching 

maths 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre       T.C   T.A  

Post        T.C  T.A  

T.A: Aside from referencing common misconceptions, SMART testing didn’t make the actual 

lessons any more fun 

 

Table 4.20: Remaining Year 6 Teachers’ responses to the TSARQ: Knowledge of Mathematics 

Knowledge of Mathematics 

I am not confident with my 

current knowledge of 

mathematical concepts 

 I am confident with my 

current knowledge of 

mathematical concepts 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre    T.C     T.A   

Post        T.C  T.A  

T.A: Gives another relevant form of fairly reliable data to call upon 

I am not confident in taking 

more than one perspective on 

the same mathematical idea 

 I am confident in taking 

several perspectives on the 

same mathematical ideas 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre       T.C  T.A   

Post        T.C  T.A  

 

Table 4.21: Remaining Year 6 Teachers’ responses to the TSARQ: Knowledge of Content in the 

AusVELS/Australian Curriculum  

Knowledge of content in the AusVELS/Australian Curriculum 

I understand only the basic 

terminology used in the 

content descriptions and 

elaborations in the 

AusVELS/Australian 

curriculum 

 I have a good understanding 

of the terminology used in the 

content descriptions and 

elaborations in the 

AusVELS/Australian 

curriculum 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre     T.C    T.A   

Post        T.C T.A   
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Table 4.22: Remaining Year 6 Teachers’ responses to the TSARQ: Understanding of Students’ 

Thinking 

Understanding of Students’ Thinking 

When looking at students 

work or responses, I 

understand some of the 

thought processes, 

explanations and possible 

misconceptions behind their 

answers 

 I have a reasonably strong 

understanding of most or all 

of the responses my students 

give when answering maths 

questions, and can explain the 

thought process and possible 

misconceptions behind their 

answers 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre     T.C    T.A   

Post        T.C  T.A  

 

Table 4.23: Remaining Year 6 Teachers’ responses to the TSARQ: Planning of Instruction 

Planning of Instruction 

I am unsure of what my 

students need to learn and 

how to plan lessons and 

activities which suit their 

needs 

 I am confident in planning  

lessons and activities which 

cater to the needs of my 

students 

 

 0 1 2 3 4 5 6 7 8 9 10 

Pre     T.C   T.A    

Post          T.A 

T.C 

 

 

I plan my lessons using what 

I think students need to know 

 I use my knowledge of 

students’ actual thinking in 

planning my lessons 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre      T.A T.C     

Post         T.A T.C  

 

4.5.1 TSARQ Analysis Teacher A and Teacher C (Year 6) 

Teacher A and Teacher C have extremely differing results for the TSARQ, so will be discussed 

individually. Teacher A is classified as an expert teacher, which is evident through their initial 

responses to the TSARQ. In response to their overall experience using SMART tests, Teacher A 

initially reported on both items 1 and 2 as being a 9, with no growth after SMART test use. The 

comment to this domain is noteworthy. 

‘I like seeing peoples work, sharing my own etc. SMART tests have probably made this 

easier, as it provides common terms of reference.’ 
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In the Knowledge of Mathematics items, Teacher A reported a growth of 1 point from an 8 to a 9 

on both questions in this domain. Teacher A did not identify any growth in terms of knowledge 

of the AusVELS/Australian Curriculum. The lowest initial self-report for this teacher was a 7, 

which was in the Planning of Instruction section of the questionnaire. This area was also the area 

which Teacher A reported the most growth in, with items 7 and 8 respectively showing 2 points 

of growth from a 7 to 9, and 3 points of growth from a 5 to an 8.  

Teacher C is classified as an accomplished teacher, although a noteworthy item is that this is 

Teacher C’s first year teaching in a traditional classroom setting, not a specialist role within a 

school. This is evident through all of Teacher C’s initial self-reports, with the majority of them 

being 3 or 4. In the overall response to the use of SMART tests (item 1 and 2), Teacher C showed 

2 points growth from a 3 to a 5, and 1 point of growth from a 6 to a 7. One of the largest growth 

areas reported by Teacher C is Knowledge of Mathematics, where Teacher C grew 4 points from 

a 3 to a 7. Teacher C’s other largest growth area was in Planning of Instruction, where this teacher 

had initially self-reported a score of 4, which grew 5 points to a 9. The final item of the 

questionnaire, also relating to Planning of Instruction, showed a 3 point growth from a 6 to a 9.  

4.6 Year 6 Teachers CTQ Overview   

All six questions in the CTQ were answered satisfactorily by the grade 6 teachers. The focus on 

the CTQ report is identifying where improved teacher capacity was evident and in which of the 

four elements of the teacher capacity construct used in this study. In the use of SMART tests in 

year 6, special focus was given on fractions, and factors and multiples. These three topics clearly 

connect to questions 4 and 5 of the CTQ, and have potential to connect to question 6- the open 

question. 

 

 

 

 

 

 

 

 



81 | P a g e  
 

4.6.1 Teacher K response to CTQ 

Table 4.24: Teacher K response to CTQ 

Question Construct of Teacher Capacity 

Addressed in Question 
Qualitative change in CTQ response 

 

 

 

 

K
n

o
w

le
d
g

e 
o

f 

M
at

h
em

at
ic

s 

K
n

o
w

le
d
g

e 
o

f 

A
u

sV
E

L
S

/A
u

st
ra

li
an

 

C
u

rr
ic

u
lu

m
 

U
n

d
er

st
an

d
in

g
 o

f 

S
tu

d
en

t’
s 

T
h

in
k

in
g
 

P
la

n
n

in
g
 o

f 

In
st

ru
ct

io
n
 

1 * * - - Evidence of minor improvement 

2 -  - - Evidence of no improvement 

3 - - -  Evidence of no improvement 

4 * - - - Evidence of minor improvement 

5 *  - - Evidence of no improvement 

6 -  - - Evidence of no improvement 

 

-- Evidence of no improvement 

* Evidence of minor improvement 

** Evidence of major improvement 

 

Teacher K’s CTQ responses show some evidence of improved teacher capacity in some areas of 

the TSARQ. In Knowledge of Mathematics, minor improvement is evident in three of the items 

(1, 4 and 5), whereas on the TSARQ, Teacher K self-reported 2 points of growth from 6 to 8 on 

both questions pertaining to this. There is evidence of minor improvement of Knowledge of 

AusVELS/Australian Curriculum in the CTQ (item 1) which is consistent with Teacher K’s self-

report on the TSARQ. However there is no evidence of growth in Understanding of Students’ 

Thinking or Planning of Instruction as shown in the CTQ, whereas Teacher K gave a moderate to 

high initial self-rating on all three items of the CTQ and reported 2 points of improvement on 

these items.  
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4.6.2 Teacher H response to CTQ 

Table 4.25: Teacher H response to CTQ 

Question Construct of Teacher Capacity 

Addressed in Question 
Qualitative change in CTQ response 
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1 * * * * Evidence of minor improvement 

2 *  - - Evidence of minor improvement  

3 * * *  Evidence of minor improvement 

4 ** ** ** ** Evidence of major improvement 

5 -  * ** Evidence of major improvement 

6 *  * * Evidence of minor improvement 

 

-- Evidence of no improvement 

* Evidence of minor improvement 

** Evidence of major improvement 

 

Teacher H’s CTQ responses show major improvement of teacher capacity in all items of the 

questionnaire. In regards to Knowledge of Mathematics, Teacher H’s TSARQ self-ratings of 

improvement are not consistent with CTQ responses. In TSARQ, Teacher H reported only minor 

improvement in self-rating. However major improvement was evident in Knowledge of 

Mathematics across five of the six items in the CTQ. Teacher H’s self-report on knowledge of the 

curriculum shows some improvement of capacity, however on the CTQ, there appears to be more 

improvement than on the CTQ self-report. Teacher H’s improved Understanding of Students’ 

Thinking as shown in the TSARQ is clearly supported by responses on five of the six items on 

the CTQ. Teacher H’s response to Planning of Instruction on the TSARQ gave an initial low self-

rating of 3 on using knowledge of students’ actual thinking when planning lessons. Teacher H 

reported the largest growth on the TSARQ in this area. This self-reported improvement is most 

clearly supported by Teacher H’s responses to CTQ, where improvement is evident on four of the 

five possible items in this questionnaire, with major improvement shown on two of these 

questions.  
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4.6.3 Teacher J response to CTQ 

Table 4.26: Teacher J response to CTQ 

Question Construct of Teacher Capacity 

Addressed in Question 
Qualitative change in CTQ response 
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1 ** - - * Evidence of major improvement 

2 -  - - Evidence of no improvement 

3 - ** -  Evidence of major improvement 

4 ** ** ** ** Evidence of major improvement 

5 **  ** ** Evidence of major improvement 

6 -  - - Evidence of no improvement 

 

-- Evidence of no improvement 

* Evidence of minor improvement 

** Evidence of major improvement 

 

Teacher J’s CTQ responses show major change of capacity on three of six items of the 

questionnaire. Minor improvement is evident on one question, with only two questions showing 

no improvement. Teacher J’s CTQ responses are consistent with TSARQ self-rating of growth. 

In Knowledge of Mathematics, Teacher J gave the lowest initial self-rating of a 2, on one of the 

items relating to this domain however reported clear self-improvement on the TSARQ. This self-

reported improvement is consistent with Teacher J’s responses on the CTQ in this area. The CTQ 

also showed improvement in Knowledge of AusVELS/Australian Curriculum, which was 

consistent with the self-reported improvement on the TSARQ of 3 points from a 6 to a 9. Although 

an experienced teacher, Teacher J gave a low initial self-report on Understanding of Students’ 

Thinking, however indicating a major growth from 2 points to 9 points on this item. This was also 

consistent with their responses to two responses showing evidence of major improvement on the 

CTQ. Also, Teacher J identified clear improvement in Planning of Instruction (5 points to 9 

points), again this was clearly supported by three responses to the CTQ.  

4.7 Year 7-9 Teachers  

The Year 7-9 teaching team consisted of four teachers; two graduate, one accomplished and one 

expert teacher. As this team teaches only Mathematics or Science, they may teach across multiple 

year levels.  All four teachers in this group completed the TSARQ and before and after versions 

of the CTQ. All four teachers participated and contributed to weekly planning meetings, where 
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decisions were taken as a group based on evidence of student data. In the following section, data 

will be presented for this group of teachers on TSARQ, and CTQ (before and after) where 

available. A short comment will be given for each of the teachers analysed. Subsequently, there 

will be a summary report for the group on TSARQ and CTQ. Finally, evidence will be presented 

of planning which was completed as a group.  

4.7.1 TSARQ- Year 7-9 Teacher Responses 

 

The following results are the TSARQ responses from the four teachers who are part of the Year 

7-9 teaching cohort.  

Table 4.27: Year 7-9 Teachers’ Overall responses to the TSARQ 

Overall response to SMART tests 

Confidence when speaking to my colleagues about mathematics 

I am hesitant to speak to my 

colleagues about 

mathematics 

 I enjoy speaking to my 

colleagues about 

mathematics and feel 

confident doing so 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre       T.M T.G T.L  T.I 

Post        T.G T.L T.M T.I 

T.G: I don’t feel as though I used the program as much as my colleagues did. I had access to the 

results however I wasn’t setting the tests or collating the results. In future, I wish to do so 

T.L: The SMART testing process has been an interesting and useful tool to discuss mathematics 

with colleagues  

T.I: Pre and Post SMART tests has not in or decreased enjoyment in speaking to colleagues 

about mathematics  

T.M: I don’t think I was hesitant beforehand, so much as lacking experience with the multitude 

of misconceptions, knowledge of these and how to deal with them in the classroom effectively. 

I dread teaching mathematics  I look forward to teaching 

maths 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre     T.M    T.G 

T.L 

 T.I 

Post         T.G 

T.L 

T.M 

 T.I 

T.G: Nothing has changed here. I still find it an interesting subject to teach due to all the 

different strategies one class can come up with and the various conversations that come ahead 

to solve a problem 

T.L: The feedback from SMART tests and the teaching suggestions can make it exciting to have 

direction/ideas we wouldn’t have otherwise had to take back to class  

T.I: Pre and Post SMART test implementation has not affected my pleasure in teaching maths  
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T.M: SMART tests have given me confidence and knowledge that back the decisions I make- 

especially to inform focus areas for particular students (that require explicit instruction to fix a 

misconception they have and where students require extension)  

 

Table 4.28: Year 7-9 Teachers’ responses to the TSARQ: Knowledge of Mathematics 

Knowledge of Mathematics 

I am not confident with my 

current knowledge of 

mathematical concepts 

 I am confident with my 

current knowledge of 

mathematical concepts 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre     T.M  T.G  T.L  T.I 

Post        T.G T.L 

T.M 

 T.I 

T.G: SMART tests identified many misconceptions the students had. Getting a list of all possible 

misconceptions has built my own knowledge and allows me to address these in class by using 

different language in the class and conferencing one on one with different approaches.  

T.L: The SMART tests were good for different perspectives and explanation for concepts  

T.I: I don’t feel SMART testing has changed my confidence re: concept knowledge  

T.M: Misconceptions in each area that I’ve used SMART tests are cleared to me now than ‘pre 

smart test!’ Also what to do/next steps are particularly helpful. I’ve applied some of the 

strategies learnt about misconceptions to problem solving-worded questions i.e. discussing 

answers/errors/problems/misconceptions before having students complete them with the 

guidance of a coach/leader 

I am not confident in taking 

more than one perspective on 

the same mathematical idea 

 I am confident in taking 

several perspectives on the 

same mathematical ideas 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre    T.M    T.G  T.I T.L 

Post        T.G  T.M T.L 

T.I 

T.G: I am more than willing to use or listen to different strategies to solve different problems. It 

adds to my knowledge when the students share how they achieved an answer. In saying this, it 

essentially highlights their thought process also 

T.L: I enjoyed learning new perspectives and explanations from SMART testing 

T.I: SMART testing has brought me to appreciate perspectives on the same idea a little more. 

This has happened most through the system of notation of common student errors   

T.M: Many perspectives and encouraging student discourse questioning, respectful 

disagreement and thinking so that students are not passive in the classroom is so important. 

They need to be actively engaged in the learning and discourse- I think SMART tests have 

allowed me to encourage more fluid discussions in year 7.  
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Table 4.29: Year 7-9 Teachers’ responses to the TSARQ: Knowledge of Content in the 

AusVELS/Australian Curriculum  

Knowledge of content in the AusVELS/Australian Curriculum 

I understand only the basic 

terminology used in the 

content descriptions and 

elaborations in the 

AusVELS/Australian 

curriculum 

 I have a good understanding 

of the terminology used in 

the content descriptions and 

elaborations in the 

AusVELS/Australian 

curriculum 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre     T.M  T.G   T.L T.I 

Post        T.G T.M T.L T.I 

T.G: I believe the SMART tests have helped me here as I know what the students need to do to 

achieve success at this AusVELS level now 

T.I: My understanding of the standards use of language has not changed with SMART testing  

T.M: Until using SMART tests I did feel that I had a good knowledge of the standards and what 

they require. SMART tests add a WHOLE other dimension to mathematic teaching and learning, 

and encourage a deeper and more thorough understanding of the mathematical content.  

 

Table 4.30: Year 7-9 Teachers’ responses to the TSARQ: Understanding of Students’ Thinking 

Understanding of Students’ Thinking 

When looking at students 

work or responses, I 

understand some of the 

thought processes, 

explanations and possible 

misconceptions behind their 

answers 

 I have a reasonably strong 

understanding of most or all 

of the responses my students 

give when answering maths 

questions, and can explain 

the thought process and 

possible misconceptions 

behind their answers 
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre   T.M    T.G  T.I T.L  

Post         T.M T.G 

T.L 

T.I 

 

T.G: SMART tests highlight the misconceptions students have in regards to their responses. This 

has made me more aware of their thought process and how they achieved their answers 

T.L: SMART tests were a useful tool to do the above  

T.I: This is obviously a work in progress. SMART testing has helped me to decode student’s 

responses more effectively and provide responses to help them. 

T.M: After using SMART tests, I definitely feel more confident in this area. Students give a 

myriad of responses to maths problems and without knowing where they actually stem from, it’s 

near impossible to correct them. My understanding of potential misconceptions and their origin 

has already improved and this will only continue!  
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Table 4.31: Year 7-9 Teachers’ responses to the TSARQ: Planning of Instruction 

Planning of Instruction 

I am unsure of what my 

students need to learn and 

how to plan lessons and 

activities which suit their 

needs 

 I am confident in planning  

lessons and activities which 

cater to the needs of my 

students 

 

 0 1 2 3 4 5 6 7 8 9 10 

Pre      T.M T.G  T.L 

T.I 

  

Post         T.G 

T.L 

T.M 

T.I  

T.G: Using SMART tests as a pre assessment it has allowed another platform for me to see 

where my students are at (entry skills) prior to commencing a unit. This means my unit can be 

designed to target the areas of improvement  

T.L: Again, SMART tests were a useful tool to inform the above  

T.I: SMART testing outcomes have definitely helped me to cater for students needs more 

effectively at the planning stage  

T.M: I wasn’t lacking confidence in this area but SMART tests have given me another ‘string to 

my bow!’ I believe I was lacking adequate data/multiple sources of data to support my ideas, 

knowledge and choices for student grouping and foci in maths. SMART tests, make these 

decisions less wishy washy/unclear, and much more data driven and supported by evidence.  
 

 0 1 2 3 4 5 6 7 8 9 10 

Pre    T.M    T.I T.G 

T.L 

  

Post         T.G 

T.L 

T.I 

T.M 

 

T.G: I think using any pre-assessment prior to a unit is important. It highlights so many aspects 

of student understanding. SMART tests have given me another form of data to take into 

consideration when planning.   

T.L: smart tests were a useful tool in doing the above  

T.I: This comment reflects the greatest actual change. Seeing the breadth of student error 

definitions has bought me to designing activities that seek not to immediately define correct 

process, but rather identify obvious pointless or incorrect thinking.  

T.M: Yes foci for small group work and whole class instruction now address particular 

misconceptions and common issues. Students are given the opportunity to experience success, 

no matter what level they’re at 

 

I plan my lessons using what 

I think students need to know 
 I use my knowledge of    

students’ actual thinking in 

planning my lessons 
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4.7.2 TSARQ Analysis- Teacher M 

Teacher M is the most experienced teacher in the Year 7-9 teaching team, with nearly 10 years 

teaching experience. Nevertheless, on the TSARQ Teacher M reported the biggest measures of 

improvement resulting from the use of SMART tests. On average, Teacher M reported 4.5 point 

growth improvement on each of the TSARQ improvements with a maximum growth of 6 on three 

of the eight questions, and a low of 3 on two of the questions.  In the two items which reflect 

overall response to use of SMART test, Teacher M identified an initial self-rating of 6 with a 3 

point growth to 9 points, and an initial self-rating of 4 with a 4 point growth to an 8. Teacher M 

also reported large growth in Knowledge of Mathematics (items 3 and 4 of the questionnaire), 

with an initial self-rating of 4, with 4 points growth to an 8, and an initial self-rating of 3 with 6 

points growth to a 9- one of the largest growth areas reported by this teacher.  

4.7.3 TSARQ Analysis- Teacher L 

Teacher L is a graduate teacher. Nevertheless, on the TSARQ Teacher L gave consistently high 

initial self-ratings, 8 or above on all items and with no reported improvement after the use of 

SMART tests. 

4.7.4 TSARQ Analysis- Teacher I 

Teacher I is an accomplished teacher. In the TSARQ initial self-rating, Teacher I reported 

consistently high self-ratings- four 10’s, one 9, two 8’s and a 7. This left very little room for self-

reported growth, however Teacher I did report a growth of 2 points on one of the TSARQ 

responses relating to Planning of Instruction. 

4.7.5 TSARQ Analysis- Teacher G 

Teacher G is a graduate teacher. Teacher G’s initial self-ratings on the TSARQ were moderately 

high, two 8’s, two 7’s and four 6’s. Teacher G reported minimal growth on Knowledge of 

Mathematics, however did report a growth of 3 points on Understanding of Students’ Thinking, 

and an increase of 2 points on Planning of Instruction.  

4.8 Year 7-9 Teachers CTQ Overview   
All six questions in the CTQ were answered satisfactorily by the year 7-9 teachers. The purpose 

of the CTQ report is to identify where improved teacher capacity was evident and, in particular, 

in which of the 4 elements of the teacher capacity construct used in this study. In the use of 

SMART tests in year 7-9, special attention was given to fractions, decimals, identification of 

directed number, operations with directed number and nets of solids. These topics clearly connect 

to questions 1, 2, 3 and 5 of the CTQ, and have potential to connect to question 6- the open 

question.  
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4.8.1 Teacher L response to CTQ 

Table 4.32: Teacher L response to CTQ 

Question Construct of Teacher Capacity 

Addressed in Question 
Qualitative change in CTQ response 
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1 * * - ** Evidence of major improvement  

2 *  * - Evidence of minor improvement 

3 - * *  Evidence of minor improvement 

4 * * - * Evidence of minor improvement 

5 -  * ** Evidence of major improvement 

6 *  * ** Evidence of major improvement 

 

-- Evidence of no improvement 

* Evidence of minor improvement 

** Evidence of major improvement 

 

Despite Teacher L’s initial high self-rating and no reported growth on any of the four components 

of teacher capacity on the TSARQ, this teacher’s responses to the CTQ reveal a different picture. 

Teacher L has shown improvement, especially in Knowledge of Mathematics in four of the six 

questions on the CTQ. This teacher also showed improved knowledge of curriculum documents 

in the three items on the CTQ, and improvement in Understanding of Students’ Thinking in four 

of the six questions on the CTQ. Finally, Teacher L has shown major improvement on three of 

the five questions probing the ability to design effective instruction questions. The findings from 

the CTQ provide important evidence of improved teacher capacity, for which the teacher’s 

responses on the TSARQ left little scope for growth.  
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4.8.2 Teacher G response to CTQ 

Table 4.33: Teacher G response to CTQ 

Question Construct of Teacher Capacity 

Addressed in Question 
Qualitative change in CTQ response 
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1 - - * * Evidence of minor improvement 

2 *  - ** Evidence of major improvement 

3 - - *  Evidence of minor improvement 

4 ** ** * ** Evidence of major improvement 

5 -  * - Evidence of minor improvement 

6 -  - * Evidence of minor improvement 

 

-- Evidence of no improvement 

* Evidence of minor improvement 

** Evidence of major improvement 

 

Teacher G demonstrated improved Knowledge of Mathematics on two of the six items on the 

CTQ. This suggests greater improvement in teacher capacity than Teacher G had self-reported. In 

terms of Knowledge of AusVELS/Australian Curriculum, Teacher G reported a modest 

improvement of 1 point of growth. This is supported by evidence of improvement on one of the 

three available items on the CTQ. In Understanding of Students’ Thinking, Teacher G self-

reported the largest improvement, and this is supported by Teacher G’s responses to CTQ, where 

minor evidence of improved understanding was shown on four of the six available items. In 

regards to Planning of Instruction, Teacher G self-reported some growth in understanding on the 

TSARQ, however Teacher G’s responses to four of the five available CTQ items provided even 

more evidence of improvement in Planning of Instruction.  
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4.8.3 Teacher I response to CTQ 

Table 4.34: Teacher I response to CTQ 

Question Construct of Teacher Capacity 

Addressed in Question 
Qualitative change in CTQ response 
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1 ** - * ** Evidence of major improvement 

2 -  - * Evidence of minor improvement 

3 - - -  Evidence of no improvement 

4 - ** ** - Evidence of major improvement 

5 **  ** ** Evidence of major improvement 

6 -  - * Evidence of minor improvement 

 

-- Evidence of no improvement 

* Evidence of minor improvement 

** Evidence of major improvement 

 

In four of the first five items on the TSARQ, Teacher I gave the highest possible initial self-rating, 

leaving no room for improvement. On Knowledge of Mathematics, Teacher I’s initial self-rating 

was 9 initially with 1 point growth to 10. However, the CTQ revealed evidence of major 

improvement in Knowledge of Mathematics in two of the six available items. Knowledge of 

AusVELS/Australian Curriculum showed major improvement on only one of the three available 

items. However, in the other two components of teacher capacity, Teacher I showed consistent 

evidence of improvement in Understanding of Students’ Thinking of four of the available six 

items, and also evidence of major improvement on Planning of Instruction on four of the available 

five items on the CTQ.  
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4.8.4 Teacher M response to CTQ 

Table 4.35: Teacher M response to CTQ 

Question Construct of Teacher Capacity 

Addressed in Question 
Qualitative change in CTQ response 
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1 * * * * Evidence of minor improvement 

2 -  - - Evidence of no improvement 

3 * * *  Evidence of minor improvement 

4 * - ** * Evidence of major improvement 

5 **  * ** Evidence of major improvement 

6 -  - ** Evidence of major improvement 

 

-- Evidence of no improvement 

* Evidence of minor improvement 

** Evidence of major improvement 

 

Teacher M’s self-ratings on the TSARQ are supported by Teacher M’s responses to the CTQ, 

where minor improvement in Knowledge of Mathematics was reported on four of the six available 

items. Improved Knowledge of AusVELS/Australian Curriculum was also evident in two of the 

three available items. Consistent with Teacher M’s reported large growth in Understanding of 

Students’ Thinking and Planning of Instruction, this teacher’s responses to the CTQ showed 

strong evidence of improved Understanding of Students’ Thinking on four of the six available 

items and strong evidence of Planning of Instruction on four of the five available items.  

4.9 Differentiating graduate, accomplished and expert teacher’s ratings on the 

TSARQ and their responses to the CTQ 

 Graduate teachers tend to self-rate much higher initially than the other two groups of 

teachers, leaving less room for improvement 

 Graduate teachers’ high initial self-ratings and reported improvement are not always 

supported by evidence in their responses to the CTQ 

 Some accomplished teachers gave high initial self-ratings, again leaving less scope for 

improvement, but their CTQ responses tended to show clear evidence of growth on all 

aspects of this construct of teacher capacity as a result of using SMART tests  
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 Expert teachers on the other hand, where more inclined to give themselves a lower initial 

self-rating, strongly identifying areas in which they felt the least confident. This in turn 

left more scope for reporting improvement as a result of using SMART tests 

 In all cases, CTQ responses of the expert teachers supported claims of major improvement 

in teacher capacity as a result of using SMART tests 

4.10 Illustrating improved teacher capacity on the CTQ 

In the following section, illustrated improvement of teacher capacity in the four domains drawing 

on sample responses from the ten teachers who completed both pre and post CTQ response will 

be shown. Four participating teachers, Teacher A, Teacher C, Teacher F and Teacher N did not 

complete both pre and post CTQ responses and they are not included in this section. The responses 

shown below are intended to cover questions 1-5 of the CTQ.  In selecting these samples, it is 

intended to include graduate, accomplished and expert teachers and where possible, representing 

different year levels.  

It was difficult to include a pre and post CTQ analysis for Question 6, where teachers were asked 

to choose a topic in Years 5, 6, or 7 which students frequently find difficult. Several teachers 

chose a different topic for the post CTQ from the one that they chose in the pre CTQ. While the 

responding teachers gave serious consideration to the post CTQ response, it was more difficult to 

evaluate growth in teacher capacity.  

 

Table 4.36 (below) shows a summary of which Teacher sample responses will be included in the 

following section. It also indicates which area of the construct of teacher capacity used in this 

study is covered.  

Table 4.36: Summary of Illustrated responses to CTQ 

Teacher 

Category 

Teacher 

Name 

Year 

Level 

Knowledge of 

Mathematics 

Knowledge of 

Curriculum 

Understanding 

of Students’ 

Thinking 

Planning of 

Instruction 

Graduate Teacher K 6  √   

Teacher D 5    √ 

Teacher G 7-9 √   √ 

Teacher L 7-9   √ √ 

Accomplished Teacher E 5 √    

Teacher H 6   √  

Teacher I 7-9  √ √  

Expert Teacher B 5    √ 

Teacher J 6  √ √  

Teacher M 7-9 √   √ 
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4.10.1 Knowledge of Mathematics 

Responses to the CTQ from three teachers are included in this section. Teacher G is a graduate 

teacher, in Year 7-9, Teacher E is an accomplished teacher in Year 5, and Teacher M is an expert 

teacher in Year 7-9. A range of improvements from major (**) and minor improvement (*) are 

shown in the following tables.   

Table 4.37: Knowledge of Mathematics: Teacher G (graduate teacher: Year 7-9 group) 

Question 4: What is this item trying to find out? 

Pre CTQ Response Post CTQ Response 

Students ability to interpret the data they have 

been given. 

Understanding probability 

How to read and interpret data 

If students understand probability and 

possible outcomes 

- Random events and how they occur 

- Increasing the amount of times the dice are 

rolled the more chance we have of seeing the 

numbers at their theoretical probability 

 

In the previous table (Table 4.37) of CTQ analysis for Teacher G, evidence of major improvement 

(**) was reported on this aspect of teacher capacity for question 4.  

 

Table 4.38:  Knowledge of Mathematics: Teacher E (accomplished teacher: Year 5 group) 

Question 4: What is this item trying to find out about? 

Pre CTQ Response Post CTQ Response 

The probability, showing that they can be 

random because all have a 1 in 6 chance of 

coming up each time, but overtime it could 

even out 

Students understanding of probability. 60 

times wouldn’t be as accurate. The more it is 

rolled, there is a higher probability of the 

outcome evening up.  

 

In the previous table (Table 4.38) of CTQ analysis for Teacher E, evidence of major improvement 

(**) was reported on this aspect of teacher capacity for question 4.  

 

 

Table 4.39: Knowledge of Mathematics: Teacher M (expert teacher: Year 7-9 group) 

Question 5: Rank the questions in order of difficulty (you may think that some have the same 

difficulty)  

Pre CTQ Response Post CTQ Response 

Teacher M identified that the two questions 

with unrelated denominators would be easier 

for students to solve, and the two questions 

with related denominators (same fraction 

family- e.g. ninths and thirds) would be more 

difficult for students to solve. 

Teacher M identified that the two questions 

with related denominators (same fraction 

family) would be easier for students to solve, 

and the two questions with unrelated 

denominators would be more difficult for 

students to solve 
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In the previous table (Table 4.39) of CTQ analysis for Teacher M, evidence of major improvement 

(**) was reported on this aspect of teacher capacity for question 5.  

 

4.10.2 Knowledge of Curriculum Documents 

Responses to the CTQ from three teachers are included in this section. Teacher I is an 

accomplished teacher, in Year 7-9, Teacher J is an expert teacher in Year 6, and Teacher K is a 

graduate teacher in Year 6. A range of improvements from major (**) and minor improvement 

(*) are shown in the following tables.   

 

Table 4.40: Knowledge of Curriculum Documents: Teacher I (accomplished teacher: Year 7-9 

group) 

Question 4: Where are these underlying mathematical ideas considered specifically in the 

AusVELS? 

Pre CTQ Response Post CTQ Response 

Unsure Grade 6 Elaborations for Statistics and 

Probability (ACMSP145)  

 

In the previous table (Table 4.40) of CTQ analysis for Teacher I, evidence of major improvement 

(**) was reported on this aspect of teacher capacity for question 4.  

 

Table 4.41 Knowledge of Curriculum Documents: Teacher J (expert teacher: Year 6 group) 

Question 3: What year level would you expect this to be from and why 

Pre CTQ Response  Post CTQ Response 

Year 3 Year 6  

 

In the previous table (Table 4.41) of CTQ analysis for Teacher J, evidence of major improvement 

(**) was reported on this aspect of teacher capacity for question 3. 

 

 Table 4.42: Knowledge of Curriculum Documents: Teacher K (graduate teacher: Year 6 group) 

Question 1: At what grade level would you expect students to have a clear understanding of 

this topic? 

Pre CTQ Response  Post CTQ Response 

Year 7 Year 6-8 

 

In the previous table (Table 4.42) of CTQ analysis for Teacher K, evidence of minor improvement 

(*) was reported on this aspect of teacher capacity for question 1. 
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4.10.3 Understanding of Students’ Thinking 

 

Responses to the CTQ from four teachers are included in this section. Teacher L is a graduate 

teacher, in Year 7-9, Teacher H is an accomplished teacher in Year 6, Teacher J is an expert 

teacher in Year 6, and Teacher I is an accomplished teacher in Year 7-9. A range of improvements 

from major (**) and minor improvement (*) are shown in the following tables.   

 

Table 4.43 Understanding of Students’ Thinking: Teacher L (graduate teacher: Year 7-9 group) 

Question 3: What is the biggest misconception students have regarding fractions? 

Pre CTQ Response  Post CTQ Response 

- That 2 unequal parts, for example, are ‘true 

halves’ (don’t understand that parts making 

up a whole must be equal) 

- not understanding that as the denominator 

increases, the size/value of parts decreases 

(e.g. thinking 1/9 is larger than 1/3 because 9 

is a higher value) 

- perhaps that each part of a fraction must be 

the same size (drew a circle with 4 vertical 

lines not showing equal quarters) adding 

‘I’ve seen many students do this’ 

- Students look solely at denominator values 

rather than understanding that the higher the 

denominator, the smaller the fraction because 

the whole is being divided into more parts. 

 

While there are similarities between the before and after responses in the previous table (Table 

4.43) of CTQ analysis for Teacher L, evidence of minor improvement (*) was reported on this 

aspect of teacher capacity for question 3.  

 

Table 4.44 Understanding of Students’ Thinking: Teacher H (accomplished teacher: Year 6 

group) 

Question 5: Why might students get some of these questions wrong? 

Pre CTQ Response  Post CTQ Response 

- Don’t know how to find common 

denominators 

- Don’t know how to find LCM 

- Add denominators (and numerators) 

(example given) 

- Add the denominators (example given) 

- Forget to simplify after converting fractions 

- Use factors instead of multiples  

 

In the previous table (Table 4.44) of CTQ analysis for Teacher H, evidence of minor improvement 

(*) was reported on this aspect of teacher capacity for question 5.  
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Table 4.45:  Understanding of Students’ Thinking: Teacher J (expert teacher: Year 6 group) 

Question 4: What difficulties do you think students might have? 

Pre CTQ Response  Post CTQ Response 

All the graphs look the same Understanding that all 3 graphs show a 

different number of results (trials) on the 

same question 

 

In the previous table (Table 4.45) of CTQ analysis for Teacher J, evidence of major improvement 

(**) was reported on this aspect of teacher capacity for question 4.  

 

Table 4.46:  Understanding of Students’ Thinking: Teacher I (accomplished teacher: Year 7-9 

group) 

Question 4: What difficulties do you think students might have? 

Pre CTQ Response  Post CTQ Response 

Not appreciating the significance of long(er) 

trials on comparability of outcomes  

- Understanding the significance of the graph 

and the significance of axis labels 

- May consider the graphs of A and C as very 

similar 

- There is no definitive answer. Each graph 

could represent each trial, though not with 

the same likelihood  

 

In the previous table (Table 4.46) of CTQ analysis for Teacher I, evidence of major improvement 

(**) was reported on this aspect of teacher capacity for question 4.  

 

4.10.4 Planning of Instruction 

Responses to the CTQ from five teachers are included in this section. Teacher M is an expert 

teacher, in Year 7-9, Teacher B is an expert teacher in Year 5, Teacher D is a graduate teacher in 

Year 5, Teacher G is a graduate teacher in Year 7-9, and Teacher L is a graduate teacher in Year 

7-9. A range of improvements from major (**) and minor improvement (*) are shown in the 

following tables.   
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Table 4.47 Planning of Instruction: Teacher M (expert teacher: Year 7-9 group) 

Question 5: What teaching activities might help students who are experiencing difficulty with 

this problem? 

Pre CTQ Response  Post CTQ Response 

- Fraction wall 

- Finding equivalents in various ways 

- Thinking about problems that they may 

have experience with 

- Number lines- another way to compare 

- Listing factors/multiples of each 

- Drawing diagrams using an area model 

- Revising basic multiplication facts 

- Finding equivalents and modelling in 

concrete and abstract ways  

- Using real world problems/ problem solving 

 

In the previous table (Table 4.47) of CTQ analysis for Teacher M, evidence of major improvement 

(**) was reported on this aspect of teacher capacity for question 5.  

 

Table 4.48:  Planning of Instruction: Teacher B (expert teacher: Year 5 group) 

Question 4: For students who find difficulty understanding the key items behind this question, 

what teaching activities could you suggest to help them? 

Pre CTQ Response  Post CTQ Response 

- How to read a bar graph (features of) 

- Questions based on data representation 

Probability experiments (flipping a coin 100 

times vs 2 times and recording results) 

 

In the previous table (Table 4.48) of CTQ analysis for Teacher B, evidence of major improvement 

(**) was reported on this aspect of teacher capacity for question 4.  

 

Table 4.49: Planning of Instruction: Teacher D (graduate teacher: Year 5 group) 

Question 4: For students who find difficulty understanding the key items behind this question, 

what teaching activities could you suggest to help them? 

Pre CTQ Response  Post CTQ Response 

Games such as making predictions help, or 

rolling a dice and testing how many times 

each number is rolled.  

Pulling counters out of bags 

Rolling a dice and recording the rolls 

Spinning spinners and recording results 

It won’t work with coin toss because it’s ½  

 

In the previous table (Table 4.49) of CTQ analysis for Teacher D, evidence of minor improvement 

(*) was reported on this aspect of teacher capacity for question 4.  
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Table 4.50: Planning of Instruction: Teacher G (graduate teacher: Year 7-9 group) 

2. Write down three ways of showing a year 7 student that 3/8 is the same as 37.5% 

Pre CTQ Response  Post CTQ Response 

Teacher G presented three methods: 

1. Visual using a rectangle split into 8 parts. 

Then using 4/8=50% to calculate 1/8, to then 

find 1/8. 

2. Computation method of multiplying a 

fraction by 100  

3. Converted 3/8 to 75/200 and then dividing 

both the numerator and denominator by 2 

Teacher G presented three methods: 

1. Paper folding to make strips representing 

fractions, and label the sections with 

percentages to compare. Stress that 1 strip is 

100% 

2. Looked at the relationship between 

Fractions, Decimals and percentages Starting 

with a ½, 0.5 and 50% and then adapting this 

model to deal with 3/8 

3. Use of 100 square grid and then shading in 

3/8 of the 100 square grid to get a visual 

representation of 37.5  

 

In the previous table (Table 4.50) of CTQ analysis for Teacher L, evidence of major improvement 

(**) was reported on this aspect of teacher capacity for question 2.  

 

Table 4.51: Planning of Instruction: Teacher L (graduate teacher: Year 7-9 group) 

Question 1: Give an explanation that would help this student (Which of the given numbers is 

closest to 54.87) 

Pre CTQ Response  Post CTQ Response 

Break the target number down into its place 

value components and then compare each 

option using process of elimination. 

Encourage students to  collectively solve as a 

class, including rounding etc. 

Encourage the student to consider knowledge 

of place value, starting with the highest place 

value, which is 5 tens. As these are all the 

same, we then need to look at our units. We 

still can’t rule any of these out, as they are 

both reasonably close to our overall original 

number. At this point, we could ask the 

student to reason why or why not 55.87 could 

be eliminated, since it is 1 higher than the 

target number, and no number beginning 

with 54 could have that big of difference. We 

can then narrow our options down to the 

numbers beginning with 54.8.. and 54.9…  

Teacher L then writes 54.9… 

The target number 54.87 

54.81… 

We hope that students will see that 54.91 is 

closer to our target number than 54.81… 
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In the previous table (Table 4.51) of CTQ analysis for Teacher L evidence of major improvement 

(**) was reported on this aspect of teacher capacity for question 1.  

 

4.11 Summary and rankings of growth on CTQ responses 

The following table (4.52) summarises the qualitative evaluations of the CTQ responses for 

graduate, accomplished and expert teachers. It also proposes a simple quantification scale in 

which no change is recorded as a 0, minor change (*) is given a value of 1, and major change (**) 

is given 2 points. This then produces a simple rank order of growth in teacher capacity represented 

in the CTQ, and alternative scoring scheme is also discussed, and its possible impact on rank 

order.  

Table 4.52: Summary of qualitative teacher capacity growth from CTQ and rank order for 10 

teachers who completed both the pre CTQ and post CTQ 

Teacher 

Category 

Teacher 

Name 

Number of 

** responses 

Number of * 

responses 

Score  

(*=1, **=2) 

Ranking 

Graduate Teacher K 0 4 4 =9 

Teacher D 1 2 4 =9  

Teacher G 4 7 15 6 

Teacher L 3 12 18 =3 

Accomplished Teacher E 3 3 9 =7 

Teacher H 5 12 22 1 

Teacher I 7 3 17 5 

Expert Teacher B 1 7 9 =7 

Teacher J 9 1 19 2 

Teacher M 4 10 18 =3 

 

As apparent in the table above, two of the graduate teachers showed the lowest growth out of 

participating teachers (Teacher K and Teacher D.) On the other hand, graduate teachers, Teacher 

G and Teacher L showed stronger growth, with Teacher L being placed equal third out of all 10 

teachers. Among the accomplished teachers, all 3 showed clear evidence of growth. However 

Teacher H was ranked first and Teacher I also scored in the top half of the participating teachers. 

Among the expert teachers, there was very clear evidence of growth among all three teachers. 

With very strong growth being evident by Teacher J and Teacher M who were both ranked in the 

top 3 of all participating teachers. If as an alternative scoring scheme, major change (**) was 

scored as 3 and minor change (*) remained at one, the rank order changes very little. Except that 
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Teacher J would move into first place over Teacher H. The rankings for the other teachers do not 

undergo much change except for Teacher I who would move up two places from fifth to third.  

The following table (4.53) summarises the qualitative evaluations of the CTQ responses for 

Knowledge of Mathematics, Knowledge of AusVELS/Australian Curriculum, Understanding of 

Students’ Thinking and Planning of Instruction for the 10 teachers who completed both the pre 

CTQ and post CTQ. It also proposes a simple quantification scale in which no change is recorded 

as a 0, minor change (*) is given a value of 1, and major change (**) is given 2 points. This then 

gives a total to identify which area of the construct of teacher capacity showed the most growth 

in the CTQ. 

Table 4.53: Summary of qualitative teacher capacity growth from CTQ in areas of construct of 

teacher capacity for 10 teachers who completed both the pre CTQ and post CTQ 

 Knowledge of 

Mathematics 

Knowledge of 

AusVELS/Australian 

Curriculum 

Understanding 

of Students’ 

Thinking 

Planning of 

Instruction 

Number of * 

responses 

17 11 23 10 

Number of ** 

responses 

11 5 6 15 

Impact Score  

(*=1, **=2) 

39 21 35 40 

As apparent in the table above (4.53), Planning of Instruction and Knowledge of Mathematics 

were the areas of the construct of Teacher Capacity which showed the most evidenced growth on 

the CTQ. These areas had a similar total score, although there was more evidence of major growth 

(**) in Planning of Instruction. Understanding of Students’ Thinking also showed a large amount 

of growth. The area which showed the least amount of evidenced growth in the CTQ was 

Knowledge of AusVELS/Australian Curriculum. Two of the components, Knowledge of 

Mathematics and Understanding of Students’ Thinking, were embodied in all six available 

questions on the CTQ. It is important to note that Knowledge of AusVELS/Australian Curriculum 

was embodied in only three of the six questions on the CTQ. The recorded score in Table 4.53 of 

21 could be scaled up to 42, and a smaller scaling could take place for Planning of Instruction. 

The recorded score of 40 would then effectively become 46. With this interpretation, the adjusted 

impact score of SMART tests on all four components of the Teacher Capacity construct is not less 

than 35. In particular, the impact on the second component, Knowledge of AusVELS/Australian 

Curriculum, is now the second highest impact score even though this is not a focus of the 

implementation of SMART tests however was a focus on the CTQ.  
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Table 4:54: Total points of self-reported growth on TSARQ for the 10 teachers who completed 

both the pre CTQ and post CTQ 

Teacher 

Category 

Teacher Name Total points of 

growth 

Graduate Teacher K 16 

Teacher D 8 

Teacher G 7 

Teacher L 0 

Accomplished Teacher E 7 

Teacher H 11 

Teacher I 16 

Expert Teacher B 14 

Teacher J 28 

Teacher M 34 

 

The table above (4.54) which is derived from the TSARQ point growths can be used to make a 

simple comparison with the previous table. The expert teacher group shows the biggest self-

reported change across all 10 items. This is consistent with a table introduced further on in this 

chapter (Table 4.55), on average reported growth on TSARQ. The self-reported growth points on 

TSARQ for the expert teacher group range from 14-34 (20 points). For accomplished teachers, 

the range is much smaller being from 6-11 (5 points). For graduate teachers, the range is from 0 

to 16 (16 points), where Teacher K’s points of growth score of 16 on the TSARQ bears no 

relationship with evident change on CTQ. Whereas Teacher L’s overall points of growth change 

score is at odds with evident change on this teacher’s CTQ responses.  

 

4.12 Influence of SMART tests on teacher planning meetings and documentation 

In the following section, samples of year level planning documentation are discussed and analysed 

in relation to the impact of SMART tests. These documents show how SMART tests have been 

influential in alerting teachers to key concepts relating to the topic being planned and also the 

need to consider specific misconceptions as revealed by the SMART tests. For Years 5 and 6, unit 
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planning documents are used. For Year 5, the unit plan is related to Probability and Year 6, the 

unit plan is related to representing Data. In Year 7-9, weekly planning documents, unit planning 

documents and tasks relating to the use of SMART tests are discussed. Where the key 

mathematical ideas show a direct relationship to the SMART tests, these will be highlighted in 

bold. Where the planning documents show specific misconceptions revealed by the SMART tests, 

these sections will be represented in italic. It is important to note that the researcher was an active 

member of each planning team, but authorship of the following documents is appropriately 

attributed to the whole year level team.  

4.12.1 Year 5 teaching team: Probability planning document 

In the following figures, sections of the Year 5 planning document on the topic of Probability 

will be identified and discussed. It is important to note that not all lessons from this planning 

document will be incorporated in this section: only the lessons which show clear links to the 

impact of SMART tests will be shown. 

 

Figure 4.1: Overview of Probability Unit Year 5 

At the beginning of all planning documentation used at the research school is an overview of 

assessments, essential understandings for the unit, essential vocabulary, common 

misunderstandings and teacher references and professional reading. As shown above, the pre 

assessment task used for this unit of work on probability is a SMART test titled Probability- 

Simple Outcome Spaces (which is made bold in Figure 4.1 above.) This was also used as a post 

assessment to measure student growth at the conclusion of the unit. The SMART test system 

provides a Test A and Test B alternative, with the same questions but slightly different numbers 

given. Another item to note in this figure is the common misunderstandings which have codes, 

and are explained in detail in terms of what students may or may not understand. These are directly 

from the SMART test website, and when students complete a SMART test, these misconceptions 

are highlighted to the teacher when viewing student results. The way these are addressed in the 

planning documentation will be discussed and identified below. Another item to note in this figure 
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is the reference to the SMART test website as a form of professional reading for teachers. This 

section is reserved for any readings, book references or websites which teachers may use to further 

develop their understanding of the topic of the planning document. 

 

Figure 4.2: Lesson from Probability Unit- Year 5 

 

Figure 4.2 above is a brief explanation of a lesson conducted in this unit of work. Students are 

firstly to discuss even chances, and why some spinners show even chances and others do not. The 

main student activity for this lesson, is students creating spinners which show an even chance of 

firstly 2 colours, and then moving on to 3 or 4 colours. There is also an extension activity for 

students to design a bag of marbles which show an even chance, and then a bag of marbles which 

do not show an even chance of selecting a particular marble. As discussed earlier, the SMART 

test website provides suggested teaching activities based on the outcome of the SMART test. 

Figure 4.3 below shows the overview of chance from the DEECD Mathematics Developmental 

Continuum which also contains suggested activities. 

 

Figure 4.3: Overview of Chance (DEECD) 
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It is interesting to note that under 4.0 for Chance Experiments, the suggested activity is to ‘design 

simulations for simple chance events.’ As evident in Figure 4.2 above, this link from the SMART 

test website has been used to plan a lesson based on the data given from the SMART tests. 

 

Figure 4.4: Two lessons from probability unit with a specific focus on SMART test 

misconceptions 

 

Figure 4.4 above shows an additional two lessons from the probability unit of work created by the 

Year 5 teachers. Two misconceptions shown in Figure 4.4 above are included: 

- Students think that it makes a difference to probabilities if like sections on a spinner are 

contiguous i.e next to each other, rather than separated 

- Students think that the outcome in any particular trial is affected by the outcomes of 

previous trials. This is called the “Gamblers fallacy.” 

Both misconceptions are discussed in more detail on the SMART test website. The Year 5 

teachers identified that there were many students in the Year 5 cohort who had these 

misconceptions, and as a result of this decided that each misconception needed a full lesson to be 

addressed. The ideas in these lessons can again be attributed to the teaching suggestion link to the 

DEECD Mathematical Continuum shown in Figure 4.3 above. The two lessons ideas can be 

identified as: 
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2.0 Qualitative comparison of likelihood (e.g. recognise chance of red from spinner depends on 

amount of red and equal amounts of red and blue give equal chance) 

4.0 Design simulations for simple chance events 

As demonstrated throughout this unit of work, the SMART test website guided both the choice of 

lesson focus, and the lesson ideas for some of the lessons within the unit of work. It is important 

to note that this unit of work included fourteen lessons for teachers to implement if they felt their 

students required the lessons. At the beginning of the unit, a table was inserted for teachers to 

insert their student’s results from the SMART tests.  

 

Figure 4.5: SMART test analysis table used in probability unit of work 

This table allowed the Year 5 team to identify which misconceptions were common amongst the 

Year 5 cohort, and their individual grade of students. These were also referenced in Figures 4.3 

and 4.4 above, where whole lessons were dedicated to addressing these misconceptions. It is 

important to note that student data was included in this sample, however it has been omitted for 

student privacy reasons. 

4.12.2 Year 6 teaching team: Data representation unit of work 

In the following figures, sections of the Year 6 planning document on the topic of Data 

Representation will be identified and discussed. It is important to note that not all lessons from 

this planning document will be incorporated in this section: only the lessons which show clear 

links to the impact of SMART tests will be shown. 

 

Figure 4.6: Overview of Data Representation unit of work- Year 6 
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As discussed in the Year 5 unit of work analysis, each unit of work at the participating school 

includes an overview of assessments, essential understandings etc. As shown in Figure 4.6 above, 

the Year 6 teaching team have decided to use two SMART tests to identify students understanding 

prior to commencing the unit of work. They decided to start with a focus on pictographs, and then 

move on to bar graphs once students developed their understanding of pictographs. They also 

used the same SMART tests at the conclusion of the unit of work to identify student growth. 

Another consistency with the Year 5 unit of work analysis is the use of a table to collate student 

data. 

 

 

Figure 4.7: Collating student results on Interpreting Pictographs SMART test 

Figure 4.7 above shows how the Year 6 teaching team collated student data, for both the stages 

of the SMART test, and the misconceptions that students demonstrated in the SMART test. It is 

interesting to note that they have an additional column in their analysis document- a place for 

SMART test data to be included so they can visually see the growth of students throughout the 

unit of work. As aforementioned, it is important to note that student data was included in this 

sample, however it has been omitted here for student privacy reasons. 
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Figure 4.8: Collating student results on Interpreting Bar graphs SMART test 

 

Figure 4.8 above shows how the Year 6 teaching team collated student data for the Interpreting 

Bar Graphs SMART test. Again, they have included both the stages and the misconceptions 

students demonstrated in the assessment. As aforementioned, it is important to note that student 

data was included in this sample, however it has been omitted for student privacy reasons. 
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Figure 4.9: Sample lesson from Year 6 data representation unit of work 

 

Figure 4.9 above shows a lesson from the Year 6 Data Representation unit of work. The second 

column shows the success criteria for this lesson, and it is listed as ‘read values and interpret 

pictographs where one token= 1 or more items.’ This is taken directly from the SMART test 

analysis shown in Figure 4.8 above. Another aspect of this Figure is the focus group section, 

where it is identified that ‘teacher to work with support group according to SMART test data.’ In 

this section, student names were also listed along with ‘these students have difficulty interpreting 

fractions of symbols,’ which is again taken directly from the SMART test misconception section. 

It is important to note that student names have been omitted for privacy reasons.  



110 | P a g e  
 

 

Figure 4.10: Sample problem solving question from Year 6 Data Representation unit of work 

Figure 4.10 above shows an example of a problem solving question created by the Year 6 teaching 

team. Identifying names and pronouns have been omitted. This problem solving question shows 

how the year 6 teaching team have focused on interpreting bar graphs, and also creating bar graphs 

using information given. It is also evident that this problem was created using teaching 

suggestions from the SMART test website, which is shown in Figure 4.11 below. 

 

Figure 4.11: Teaching suggestions from the SMART test website on bar graphs 

As shown in Figure 4.11 above, it is important to cover a range of cases when teaching about bar 

graphs. The question shown in Figure 4.10 demonstrates a range of these examples, such as: 

- Both values of zero and frequencies of zero 

- Both interpreting and drawing 

- Discussion about the information conveyed by the graph 
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4.12.3 Year 7 teaching team: Understanding Decimals unit of work 

In the following figures, sections of the Year 7 planning document on the topic of Decimal 

Understanding will be identified and discussed. It is important to note that not all lessons from 

this planning document will be incorporated in this section: only the lessons which show clear 

links to the impact of SMART tests will be shown. 

 

Figure 4.12: Weekly work program from Year 7 team 

Figure 4.12 above shows an example of a weekly work program used by the Year 7 team during 

a unit on understanding decimals. As quite a few students showed the misconceptions of ‘longer 

is larger’ in the pre-assessment SMART test (this will be discussed in more detail below) 

‘Understanding Decimals’, the Year 7 teaching team decided to address this as a whole class 

teaching focus. They also decided to show this on a number line in their explicit teaching, which 

is a suggestion from the SMART test website as shown and highlighted in Figure 4.13 below. 

Students who have decimal misconceptions  

(i) convince students that there is a problem which they need to address. Many of them will have had success in the 

restricted range of problems dealt with at school.  

(ii) Use open-ended tasks so that misconceptions can be revealed, discussed and eliminated. 

(iii) Use a wide variety of decimal numbers in instruction. Choose numbers to reveal misunderstandings. In 

particular, focussing instruction on decimals of the same length (e.g. only tenths, or only hundredths) allows 

students with misconceptions to go unnoticed. 

(iv) Emphasise that the decimal point marks where the "ones column" is; it does not separate two numbers. 

(v) Do not always round to two decimal places - discuss what the later digits mean. 

(vi) Support instruction on decimals by constructing numbers with a concrete model which is easy for students to 

understand. We suggest using 'linear arithmetic blocks' (see Continuum link below). For example, students who 

have problems with the digit zero need to use materials to build their understanding that zeros on the right of a 

decimal do not change the value of the number (e.g. 0.3 = 0.30), but that "internal" zeros are critical to determine 

place value (e.g. 0.42 is not equal to 0.402 or 0.042). 

(vii) Use number lines - zoom in 

(viii) Use place value language. Stress "10 times" relationships between place value columns and use the "endless 

base ten chain". 

Figure 4.13: Suggestions for students who have decimal misconceptions from the SMART test 

website 

http://www.education.vic.gov.au/studentlearning/teachingresources/maths/mathscontinuum/number/N40001P.htm
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As only a small number of students were identified as ‘decimal comparison experts,’ this group 

of students were given an extension task to work on whilst their peers worked on developing their 

understanding of comparing decimals. Likewise, only a small number of students were identified 

as having a ‘money thinking’ misconception, so these students worked in a focus group with a 

teacher. It is important to note that student names have been blacked out for privacy reasons.  

 

Figure 4.14: Understanding Decimals Pre-Assessment data 

As discussed above, Figure 4.14 displays student data from the Understanding Decimals SMART 

test, which was administered as a pre-assessment task. It is apparent that a large number of 

students in this class have the misconception that ‘longer is larger,’ which is why, in the work 

program discussed above, it was decided to focus on this during whole class instruction. It is 

important to note that student names have been omitted for privacy reasons. The Year 7 teaching 

team also administered the Understanding Decimals SMART test as a post-assessment after the 

unit of work. This is shown in Figure 4.15 below. 

 

Figure 4.15: Understanding Decimals Post-Assessment data 
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The data shown in Figure 4.15 above shows how after the completion of the unit of work focusing 

on understanding decimals, most students have moved to ‘Decimal Comparison Experts’ This 

demonstrates the effectiveness of addressing student understandings and misconceptions 

throughout the unit of work. Whilst the focus of this study has not been directly on student 

achievement as a result of the use of SMART tests, these figures which are directly compiled from 

obtaining student data from the SMART test website suggests that improved teacher capacity was 

linked to improved student learning outcomes for those utilising SMART tests.  

4.12.4 Year 8 teaching team: Directed Number unit of work 

In the following figures, sections of the Year 8 planning document on the topic of Directed 

Number will be identified and discussed. It is important to note that not all lessons from this 

planning document will be incorporated in this section: only the lessons which show clear links 

to the impact of SMART tests will be shown. This team have also created an action plan based on 

the SMART test data they obtained from their cohort of students, and this will also be discussed 

in detail below.  

 

Figure 4.16: Overview from Year 8 Directed Number unit of work 

Figure 4.16 above displays the overview of learning from the Directed Number unit of work. The 

Year 8 teaching team decided to use two SMART tests to identify student understanding prior to 

commencing the unit of work: Readiness for Directed Number and Integers-Operations. They also 

administered the same SMART tests as a post-assessment at the conclusion of the unit of work. 

Another important element of this planning overview is the common misunderstandings section, 

which was taken directly from the SMART test website. As the Year 8 teaching team decided to 

use two SMART tests, they identified quite a large spread of student understanding, which is 

explained in more detail in Figure 4.17 below. 
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Learning 

Goal 

Entry Skill Teaching 

Strategies and 

Procedures 

Resources 

needed 

Method of 

evaluating 

learning 

Evidence of student 

learning 

To cater 

for the 

learning 

needs of 

the 2015 

Year 8 

cohort 

during the 

directed 

number 

unit 

allowing 

for 

simultane

ous 

assistance

, 

consolidat

ion and 

extension.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Readiness for 

directed 

number Smart 

test  

8AB  

20 students at 

Stage 3 

18 at Stage 1 

1 at Stage 2 

10 at Stage 0 

 

Stage 2 and 3 

students ready 

to progress.  

 

Stage 0 and 1 

requiring 

further 

support with 

setting up, 

identifying, 

ordering and 

movement on 

a number line.  

 

Group students 

based on 

preparedness to 

move to 

operations.  

 

Stage 0 and 1 

- Hands on tasks 

where students are 

able to construct, 

order and 

manipulate 

numbers on a 

number line.  

- Consolidation 

with identifying 

integers. 

- Game based 

integer basketball 

to allow 

kinaesthetic 

learners to engage 

with the content 

more easily. 

- Smaller class 

size to ensure 

increased teacher 

support.  

- Use of student 

teachers where 

possible to 

support. 

 

Stage 3 

- Students tested 

using Integer 

operations smart 

test to indicate 

their 

understanding.  

- Students ready to 

tackle 

multiplication and 

division of 

integers (easier 

process that 

addition and 

subtraction).  

- Game based 

lesson with dice 

with 

differentiation 

based on student’s 

skills.  

8AB – 1 student at 

stage 4 and ready 

for extension task 

using decimals 

and fractions.  

- Consolidation 

using text book 

support to 

reinforce the skill. 

Planning 

time so that 

two sets of 

lessons 

could be 

devised, 

appropriate 

for each 

level.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Post Smart 

test after the 

two lessons 

as separate 

groups.  

 

Stage 3 

students to 

complete 

integer 

operations 

smart test.  

Stage 0 and 

1 to 

complete 

Readiness 

Smart test 

again and 

then Integer 

operations 

in order to 

check their 

understandi

ng for both 

groups 

moving 

forward to 

addition and 

subtraction.  

 

Retests for 

Smart tests 

where 

necessary to 

check 

cleared 

misconcepti

ons. 

   

 

SMART test results to show 

improvement.  

 Readiness for 

directed number 

 Integer 

Operations 

 

Misconceptions cleared. 

 

Improved student 

confidence and engagement 

due to level appropriate 

content.  

 

Exit slips – showing 

competence.  

 

Student assessment books.  

 

Student reflections 
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- Individually 

clearing 

misconceptions 

with students and 

retesting. 

- Whole class 

focus on some 

common 

misconceptions. 

Figure 4.17: Year 8 teaching team action plan based on SMART test data 

In Figure 4.17 above, the Year 8 teaching team used the pre-test data from the Readiness for 

Directed Number SMART test to create an Action Plan. In the entry skill column, the teachers 

listed the cohort in terms of their result from the SMART test. Identifying class labels/names have 

been omitted. In the teaching strategies and procedures column, the Year 8 teaching team listed 

lesson ideas based on the student’s stage from the SMART test. They also identified what 

strategies they would use to work with students who, on the SMART test, showed they had a 

misconception. They decided to split the cohort into two groups based on their performance on 

the Readiness for Directed Number SMART test. The students who completed this test and were 

shown as having a Stage 3 understanding, were then given the Integers Operation SMART test to 

see what their understanding was with applying operations to integers. In the method of evaluating 

student learning column, the Year 8 teaching team decided to administer the same SMART test 

as a post assessment to measure student growth and to identify if students are still showing any 

misconceptions in this area.  

4.12.5 Year 9 teaching team: Surface Area unit of work 

In the following figures, samples from the Year 9 unit of work focusing on surface area will be 

discussed. As this was a small focus for this year level, there will be limited artefacts compared 

to other year levels. 

 

Figure 4.18: Year 9 Lesson from Surface Area unit 

Figure 4.18 (above) shows a sample of a lesson plan from the Year 9 unit of work focusing on 

surface area. It is clear to see in the student learning section that teachers in this year level 

differentiated their instruction for this lesson based on the students’ results on the SMART test.  
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_____________’s Exit Pass 

   
 

This diagram shows the net of a solid. 

 

 

 

The net shown folds up to make which solid shape: A, B, C 

When it is folded up: 

Opposite the red face is the ____ face. 

Opposite the green face is the ___ face. 

Opposite the purple face is the___ face. 

The blue face touches ____ face(s)     (how many) 

Figure 4.19: Exit pass used as a form of formative assessment 

 

Figure 4.20: Question from SMART test- Nets of Solids 

Figure 4.19 above shows a sample of an Exit Pass used in the Year 9 unit of work on surface area. 

The research school uses exit passes as a form of formative assessment. The teachers create an 

exit pass and it is administered to students at the end of the lesson. The teachers will mark the exit 

pass and return it to the student as a form of feedback. It is also used to determine is students are 

understanding the current skill or topic, and teachers are able to adjust their teaching accordingly. 

Figure 4.20 is a question taken directly from the SMART test titled Nets of Solids. The exit pass 
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used as formative assessment in this unit is the same question as used on the SMART test, so 

teachers could determine during the unit of work how students were progressing with their 

understanding of this topic. 

4.12.6 Concluding comments on unit plans and other documentation 

The above examples show the extent of which teachers have drawn on the mathematical 

terminology employed by SMART tests and the description of mathematical misconceptions. 

Also evident in the examples is the detailed use of assessment data to inform planning and 

teaching, and similarly, evidence of improvement. In the above examples, it has not been possible 

to include student names, which would show student growth from a pre-assessment to a post 

assessment at the conclusion of a unit of work. In addition, these planning documents also draw 

upon specific teaching and learning activities that are suggested by the SMART test website. The 

above examples showing very clear evidence of the impact of SMART tests on teacher planning 

and preparation. Teacher self-reports on the TSARQ are important, however evidence from 

teacher responses to the CTQ and planning documents are needed to validate and support their 

evidence of change in how teachers plan instruction in the light of the experience of working with 

SMART tests.  

4.13 Summarising teacher self-reports on TSARQ across the whole sample 

This summary will report on all teachers who completed the TSARQ in this study. In total, there 

were 14 teachers. As has been discussed earlier, 4 of these teachers did not complete the CTQ- 

two at grade 5, and two at grade 6. All teachers in the 7-9 group completed both the TSARQ and 

both versions of the CTQ. The following table looks at teachers according to their classification, 

and also if they are primary or secondary staff.  

Table 4.55 below shows the average reported growth on the TSARQ for all participating teachers 

in this study. This will be used as a central measure to summarise the description of responses 

from teachers with a particular experience classification. It is important to note that this should 

not be considered to be a value that represents teachers of any particular classification.  

Table 4.55 has been broken up into two sections, separated by a double line. Above the line is the 

data sorted into levels of experience of the participating teachers, and the data below the double 

line is sorted into the year level team the participating teacher belongs to. The data has also been 

colour coded based on the amount of growth shown.  
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Table 4.55 Average reported growth on TSARQ for all 14 participating teachers 

Teacher 

Category  

Overall 

Response to 

SMART tests 

Knowledge of 

Mathematics 

Knowledge 

of 

AusVELS  

Understanding 

of Students’ 

Thinking 

Planning of 

Instruction  

1 2 3 4 5 6 7 8 

Graduate 0.25 0.25 0.75 0.5 1.5 2 1.25 0.5 

Accomplished 1 0.5 1.25 0.75 1.5 1.5 2.25 2.25 

Expert 1.17 1.5 1.67 1.83 1.67   2.33 2.17 3.67 

5/6 1 1.3 1.3 0.9 1.6 1.3 2.1 2.3 

7/8/9 0.75 1 1.25 1.75 1.25 2.5 1.5 2 

 

Key: Average reported 

growth on TSARQ 

0-0.5 

0.51-1.00 

1.01-1.5 

1.51-2.00 

2.01 -2.5 

2.51+ 

 

Across all groups, the highest reported growth is evident in Understanding of Students’ Thinking 

and Planning of Instruction. However for the graduate group, the reported gains tend to be less 

than when compared to other levels of experience. There could be several reasons for this. As 

evidenced above in the individual analysis of the TSARQ, several of the graduate teachers gave 

an initially high self-report, leaving little scope for reported improvement. However, after 

comparing the graduate teachers’ self-reports with actual responses to the CTQ, the improvement 

in all four domains of teacher capacity was evident among most of the graduate teachers. On the 

other hand, graduate teachers are still learning the basics of classroom management and school 

procedures, and this may hinder their growth compared to more experienced teachers. By contrast, 

the strongest reported growth in the TSARQ was evident among expert teachers, with 6 responses 

showing a growth greater than 1.5, and the highest reported growth occurring in Planning of 
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Instruction. It is also evident that in their self-reporting, expert teachers were more inclined to 

give themselves an initially low self-rating, therefore allowing greater scope for improvement. 

Among accomplished teachers, the strongest self-reported change is in Planning of Instruction.  

When comparing the primary and secondary teachers, both groups on average showed high self-

reported growth in Planning of Instruction and Understanding of Students’ Thinking. When 

interpreting such strong evidence of self-reported change, it is essential to confirm what teachers 

have said in terms of their growth with actual evidence of improved teacher planning as shown in 

the CTQ responses and analysis of classroom planning documentation.  

  



120 | P a g e  
 

Chapter 5: Further Discussion of Results 

5.1 Introduction to discussion of results 

The following section on discussion of results will deal with teacher’s self-reported growth on the 

TSARQ and evidenced growth on the CTQ. It is important to compare these two forms of data 

collected from this study to identify if teacher’s self-reported growth is supported by evidenced 

growth on the CTQ to effectively identify if the implementation of SMART tests developed 

teacher capacity. The four aspects of this construct of teacher capacity which are Knowledge of 

Mathematics, Knowledge of AusVELS/Australian Curriculum, Understanding of Students’ 

Thinking and Planning of Instruction provide a focus for the following tables in which teachers 

responses to the TSARQ are discussed in comparison with the evidence they have provided by 

means of the CTQ questionnaires, given at the start of the study and after one semester of 

implementation of SMART tests. The following tables also group the teachers according to 

graduate teachers, accomplished teachers and expert teachers. The focus in this section is on the 

ten teachers, four graduate teachers, three accomplished teachers and three expert teachers who 

as well as completing the TSARQ, also completed both versions of the CTQ- pre and post.  

5.1.1 Graduate Teachers 

Table 5.1: Average growth on the TSARQ for the graduate teacher cohort 

 Overall 

Response to 

SMART tests 

Knowledge of 

Mathematics 

Knowledge 

of 

AusVELS 

/Australian 

Curriculum 

Understand

ing of 

Students’ 

Thinking 

Planning of 

Instruction 

Question 

Number 
1 2 3 4 5 6 7 8 

Graduate 

Teachers 

average 

points of 

growth 

0.25 0.25 0.75 0.5 1.5 2 1.25 0.5 

 

Table 5.1 is a section of Table 4.55 introduced in Chapter 4. As a group, the graduate teacher 

cohort reported the lowest growth out of all three levels of experience discussed in this study. The 

graduate teacher cohort, as a whole, tended to give high initial self-ratings, leaving little scope for 

growth on most items. In particular, the average growth for Knowledge of Mathematics and 

overall response to SMART tests was quite low. There are discrepancies between self-reported 

growth on the TSARQ and evidenced growth in the CTQ for some of the graduate teachers, 

although one member of this cohort, Teacher D, showed reasonable consistency with self-reported 

growth and evidenced growth.  
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Teacher K’s growth is above the average reported growth conveyed by the graduate teacher 

cohort. Teacher K’s initial self-reporting’s vary from a 3 to a 7. Teacher K’s reported growth in 

Knowledge of Mathematics is above the average for the graduate teachers, and this is consistent 

with Teacher K’s responses and growth on the CTQ. In Knowledge of AusVELS/Australian 

Curriculum, Teacher K has shown some evidence of growth on the CTQ, consistent with own 

self-reported growth. However, self-reported growth for Understanding of Students’ Thinking and 

Planning of Instruction is not supported by evidence of the CTQ. Overall, self-report on TSARQ 

is only partly supported by CTQ.  

Table 5.2: Consistency between TSARQ and CTQ for Teacher K 

TSARQ  CTQ 

Heading of 

TSARQ 

Question 

Pre SMART test 

implementation 

Self-Report 

After SMART 

test 

implementation 

Self-Report 

Identified 

points of 

growth 

C
T

Q
 Q

u
es

ti
o

n
 

N
u

m
b
er

 

Construct of Teacher Capacity 

Addressed in Question 

M
at

h
em

at
ic

al
 

K
n

o
w

le
d
g

e 

C
u
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u
lu

m
 

K
n

o
w
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d
g

e 

S
tu

d
en

ts
’ 

T
h

in
k

in
g
 

P
la

n
n

in
g
 

In
st

ru
ct

io
n
 

Overall 

Response to 

SMART tests 

7 8 1 1 
* * - - 

Overall 

Response to 

SMART tests 

3 8 5 2 
-  - - 

Knowledge of 

Mathematics 6 8 2 3 
- - -  

Knowledge of 

Mathematics 6 8 2 4 
* - - - 

Knowledge of 

AusVELS 6 8 2 5 
* - - - 

Understanding 

of Students’ 

Thinking 

5 7 2 6 
- - - - 

Planning of 

Instruction 7 9 2 
 

Planning of 

Instruction  6 8 2 

 

 

 

 

 

Key: Identifying elements of teacher capacity construct 
 Knowledge of Mathematics  Understanding of 

Students’ Thinking 
 Knowledge of 

AusVELS/Australian 

Curriculum 

 Planning of Instruction 
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Teacher D’s self-reported growth when compared to the average growth in the graduate teacher 

cohort varies, from below average in Knowledge of Mathematics, to above average in Knowledge 

of AusVELS/Australian Curriculum and Understanding of Students’ Thinking. Five of the initial 

self-reported understandings consist of four 8s and one 9. Teacher D reported no growth of 

Knowledge of Mathematics on the TSARQ, however Teacher D’s major evidence of growth on 

the CTQ was in this area. In Knowledge of AusVELS/Australian Curriculum, Teacher D reported 

a growth of 3 points however there is no supporting evidence on the CTQ for this growth. Teacher 

D also reported a growth of 3 points in Understanding of Students’ Thinking, and there is evidence 

of minor growth in the CTQ. Teacher D reported small growth on Planning of Instruction, 

however did not show any growth in this area on the CTQ, supporting Teacher D’s low reported 

growth. Teacher D shows some evidence of consistency between reported growth on the TSARQ, 

and evidenced growth on the CTQ.  
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Table 5.3: Consistency between TSARQ and CTQ for Teacher D 

 

 

 

 

Teacher G’s self-reported growth when compared to the average growth in the graduate teacher 

cohort varies, from below average in Knowledge of Mathematics, to above average in 

Understanding of Students’ Thinking. However in Teacher G’s case, evidence from the CTQ 

points to consistent growth in all four areas especially in Planning of Instruction and 

Understanding of Students’ Thinking. Teacher G’s CTQ responses therefore suggest more 

improvement, especially in Knowledge of Mathematics where little growth was reported. Teacher 

G shows some evidence of under reporting in the TSARQ when compared to clear gains in 

responses from the CTQ. 

 

 

TSARQ  CTQ 

Heading of TSARQ 

Question 

Pre SMART 

test 

implementation 

Self-Report 

After SMART 

test 

implementation 

Self-Report 

Identified 

points of 

growth 

C
T

Q
 Q

u
es

ti
o

n
 

N
u

m
b
er

 

Construct of Teacher Capacity 

Addressed in Question 

M
at

h
em

at
ic

al
 

K
n

o
w

le
d

g
e 
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u
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u
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e 

S
tu

d
en
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’ 

T
h
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k
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g
 

P
la

n
n
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g
  

In
st

ru
ct

io
n
 

Overall Response 

to SMART tests 8 8 0 
1 -- -- -- -- 

Overall Response 

to SMART tests 8 9 1 
2 --  -- -- 

Knowledge of 

Mathematics 8 8 0 
3 -- -- *  

Knowledge of 

Mathematics 7 7 0 
4 ** -- * -- 

Knowledge of 

AusVELS 5 8 3 
5 --  -- -- 

Understanding of 

Students’ 

Thinking 

5 8 3 
6 --  -- -- 

Planning of 

Instruction 8 9 1 
 

Planning of 

Instruction  9 9 0 

Key: Identifying elements of teacher capacity construct 
 Knowledge of Mathematics  Understanding of 

Students’ Thinking 
 Knowledge of 

AusVELS/Australian 

Curriculum 

 Planning of Instruction 
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Table 5.4: Consistency between TSARQ and CTQ for Teacher G 

TSARQ  CTQ 

Heading of 

TSARQ 
Question 

Pre SMART test 

implementation 

Self-Report 

After SMART 

test 
implementation 

Self-Report 

Identified 

points of 
growth 

C
T

Q
 Q

u
es

ti
o

n
 

N
u

m
b
er

 

Construct of Teacher Capacity 

Addressed in Question 

M
at

h
em

at
ic

al
 

K
n

o
w

le
d
g

e 

C
u
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u
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e 

S
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’ 

T
h
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k

in
g
 

P
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n
n

in
g
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ct
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n
 

Overall 

Response to 

SMART tests 

7 7 0 1 
- - * * 

Overall 

Response to 

SMART tests 

8 8 0 2 
*  - ** 

Knowledge of 

Mathematics 6 7 1 3 
- - *  

Knowledge of 

Mathematics 7 7 0 4 
** ** * ** 

Knowledge of 

AusVELS 6 7 1 5 
-  * - 

Understanding 

of Students’ 

Thinking 

6 9 3 6 
-  - * 

Planning of 

Instruction 6 8 2 
 

Planning of 

Instruction  8 8 0 

 

 

 

 

Teacher L’s self-reported growth is below average on all areas, as Teacher L reported no growth 

on any area of the TSARQ. In each case, initial self-reports were all 8 or above, with one initial 

self-report of 10 in Knowledge of Mathematics. Compared to all the other graduate teachers in 

this study, this teacher had the highest initial self-report on each measure. However, Teacher L’s 

evidence of growth on the CTQ, is far stronger than self-reported no growth on the TSARQ. When 

comparing Teacher L to other graduate teachers in this study, Teacher L’s growth is stronger on 

all four aspects of teacher capacity on the CTQ. Teacher L showed improvements in all questions 

of the CTQ, with some questions showing evidence of major improvement. Overall, Teacher L’s 

initially high self-reports and reporting of growth is not consistent with evidence from the CTQ.  

 

 

Key: Identifying elements of teacher capacity construct 
 Knowledge of Mathematics  Understanding of 

Students’ Thinking 
 Knowledge of 

AusVELS/Australian 

Curriculum 

 Planning of Instruction 
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Table 5.5: Consistency between TSARQ and CTQ for Teacher L 

TSARQ  CTQ 

Heading of 

TSARQ 

Question 

Pre SMART 

test 

implementation 

Self-Report 

After SMART 

test 

implementation 

Self-Report 

Identified 

points of 

growth 

C
T

Q
 Q

u
es

ti
o

n
 

N
u

m
b
er

  

Construct of Teacher Capacity 

Addressed in Question 

M
at

h
em

at
ic

al
 

K
n

o
w

le
d

g
e 

C
u
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ic

u
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K
n

o
w
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d

g
e 

S
tu

d
en

ts
’ 

T
h

in
k

in
g
 

P
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n
n
in

g
 o

f 

In
st

ru
ct

io
n
 

Overall 

Response to 

SMART tests 

8 8 0 1 
* * - ** 

Overall 

Response to 

SMART tests 

8 8 0 2 
*  * - 

Knowledge of 
Mathematics 8 8 0 3 

- * *  

Knowledge of 

Mathematics 10 10 0 4 
* * - * 

Knowledge of 

AusVELS 9 9 0 5 
-  * ** 

Understandin
g of Students’ 

Thinking 

9 9 0 6 
*  * ** 

Planning of 

Instruction 8 8 0 
 

Planning of 

Instruction  8 8 0 

 

 

 

 

As a group, all but one of the graduate teachers reported some improvement as a result of using 

SMART tests. There was evidence of growth for each of the graduate teachers on the CTQ, 

however this growth was not evenly spread over the four components of teacher capacity. The 

two areas which showed clear improvement of teacher capacity were Understanding of Students’ 

Thinking and Planning of Instruction. For many of the items in the TSARQ, graduate teachers 

tended to give a high initial self-rating. While this may appear surprising, it may be attributable 

to a number of factors. Such as hesitancy to acknowledge perceived shortcomings, on the other 

hand it may be a lack of understanding of their shortcomings due to inexperience. It will therefore 

be important to see the comparison between the more accomplished and expert teachers and the 

graduate teachers. This will be completed in the next section.  

Key: Identifying elements of teacher capacity construct 
 Knowledge of Mathematics  Understanding of 

Students’ Thinking 
 Knowledge of 

AusVELS/Australian 

Curriculum 

 Planning of Instruction 
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5.1.2 Accomplished Teachers 

Table 5.6: Average growth on the TSARQ for the accomplished teacher cohort 

 Overall 

Response 

to SMART 

tests 

Knowledge 

of 

Mathematics 

Knowledge 

of 

AusVELS 

/Australian 

Curriculum 

Understanding 

of Students’ 

Thinking 

Planning of 

Instruction 

Question 

Number 

1 2 3 4 5 6 7 8 

Accomplished 

Teachers 

average points 

of growth 

1 0.5 1.25 0.75 1.5 1.5 2.25 2.25 

 

Table 5.6 is a section of Table 4.55 introduced in Chapter 4, and is used to make comparisons 

between individual teacher reported growth and their average reported growth for their experience 

level.  
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Teacher E’s reported growth on the CTQ is below the average reported growth from the 

accomplished teacher group on most occasions, except for an item related to overall response to 

SMART tests and Knowledge of Mathematics. Teacher E’s initial self-reports were quite high, 

with 6 out of 8 of the initial reports being an 8 or above. This has left little scope for growth. This 

is consistent with the initial self-reports of most members of the graduate group. Teacher E’s self-

reported growth on the TSARQ is fairly consistent with evidenced growth on the CTQ, except in 

the area of Understanding of Students’ Thinking. Teacher E reported no growth in this area, 

however on the CTQ showed some growth in two items of the CTQ.  

Table 5.7: Consistency between TSARQ and CTQ for Teacher E 

 

 

 

 

 

 

 

TSARQ  CTQ 

Heading of 

TSARQ 

Question 

Pre SMART 

test 

implementation 

Self-Report 

After SMART 

test 

implementation 

Self-Report 

Identified 

points of 

growth 

C
T

Q
 Q

u
es

ti
o

n
 

N
u

m
b
er

 

Construct of Teacher Capacity 

Addressed in Question 

M
at

h
em

at
ic

al
 

K
n

o
w

le
d

g
e 

C
u

rr
ic

u
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m
 

K
n

o
w

le
d

g
e 

S
tu

d
en

ts
’ 

T
h
in

k
in

g
 

P
la

n
n
in

g
 

In
st

ru
ct

io
n
 

Overall 
Response to 

SMART tests 

8 9 1 1 
-- -- -- -- 

Overall 
Response to 

SMART tests 

8 9 1 2 
--  -- -- 

Knowledge of 

Mathematics 7 8 1 3 
-- -- --  

Knowledge of 

Mathematics 8 9 1 4 
** * -- ** 

Knowledge of 
AusVELS 6 7 1 5 

**  * -- 

Understandin

g of Students’ 
Thinking 

9 9 0 6 
--  * -- 

Planning of 

Instruction 8 9 1 
 

Planning of 
Instruction  8 9 1 

Key: Identifying elements of teacher capacity construct 
 Knowledge of Mathematics  Understanding of 

Students’ Thinking 
 Knowledge of 

AusVELS/Australian 

Curriculum 

 Planning of Instruction 
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Teacher H’s higher self-reported growth areas are highly consistent with the areas of growth 

reported by the rest of the accomplished teacher cohort, specifically Knowledge of 

AusVELS/Australian Curriculum, Understanding of Students’ Thinking and Planning of 

Instruction. Teacher H’s reported growth is consistent on most occasions with evidenced growth 

on the CTQ, except for Knowledge of Mathematics, where Teacher H reported slight growth in 

one item on the TSARQ, however has evidenced growth on five out of six areas of the CTQ, with 

one question showing evidence of major growth. Teacher H gave lower initial self-reports than 

other teachers in this cohort, with one initial self-reporting being a 3 which is the lowest initial 

self-report in this group. Teacher H reported major growth, 2 points and 3 points, in the area of 

Planning of Instruction, which is supported by evidenced growth on the CTQ, where five out of 

six questions showed growth, with two items showing major growth.  

Table 5.8: Consistency between TSARQ and CTQ for Teacher H 

 

 

 

 

 

TSARQ  CTQ 

Heading of 

TSARQ 

Question 

Pre SMART test 

implementation 

Self-Report 

After SMART 

test 

implementation 

Self-Report 

Identified 

points of 

growth 

C
T

Q
 Q

u
es

ti
o

n
 

N
u

m
b
er

  

Construct of Teacher Capacity 

Addressed in Question 

M
at

h
em

at
ic

al
 

K
n

o
w

le
d

g
e 

C
u
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u
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n

o
w

le
d

g
e 

S
tu

d
en

ts
’ 

T
h
in

k
in

g
 

P
la

n
n
in

g
 

In
st

ru
ct

io
n
 

Overall 
Response to 

SMART tests 

6 7 1 1 
* * * * 

Overall 
Response to 

SMART tests 

7 7 0 2 
*  - - 

Knowledge of 

Mathematics 6 7 1 3 
* * *  

Knowledge of 

Mathematics 5 5 0 4 
** ** ** ** 

Knowledge of 
AusVELS 5 7 2 5 

-  * ** 

Understanding 

of Students’ 
Thinking 

5 7 2 6 
*  * * 

Planning of 

Instruction 5 7 2 
 

Planning of 
Instruction 3 6 3 

Key: Identifying elements of teacher capacity construct 
 Knowledge of Mathematics  Understanding of 

Students’ Thinking 
 Knowledge of 

AusVELS/Australian 

Curriculum 

 Planning of Instruction 
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Teacher I had the highest initial self-reports out of the accomplished teacher cohort, with five out 

of eight of the initial self-reports being a 9 or above, with three being 10. This leaves little scope 

for self-reported growth on many items. Teacher I’s reported growth areas are consistent with the 

higher average growth areas reported by the accomplished teacher cohort. Teacher I reported very 

little growth on Knowledge of Mathematics, however evidenced growth from the CTQ is apparent 

in two items, with both showing evidence of major growth. This is also the case for Knowledge 

of AusVELS/Australian Curriculum, where Teacher I reported no growth. However, Teacher I 

displayed evidence of major growth on one question of the CTQ. Teacher I’s reported growth on 

the TSARQ on the areas of Understanding of Students’ Thinking and Planning of Instruction were 

consistent with clearly evidenced growth on the CTQ, with four items showing major growth.  

Table 5.9: Consistency between TSARQ and CTQ for Teacher I 

TSARQ  CTQ 

Heading of 

TSARQ 

Question 

Pre SMART test 

implementation 

Self-Report 

After SMART 

test 

implementation 

Self-Report 

Identified 

points of 

growth 

C
T

Q
 Q

u
es

ti
o

n
 

N
u

m
b
er

 

Construct of Teacher Capacity 

Addressed in Question 

M
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h
em
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ic
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K
n

o
w
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d
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e 

S
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d
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’ 

T
h
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in

g
 

P
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n
n
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g
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ct
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n
 

Overall 
Response to 

SMART tests 

10 10 0 1 
** - * ** 

Overall 

Response to 
SMART tests 

10 10 0 2 
-  - * 

Knowledge of 

Mathematics 10 10 0 3 
- - -  

Knowledge of 

Mathematics 9 10 1 4 
- ** ** - 

Knowledge of 
AusVELS 10 10 0 5 

**  ** ** 

Understanding 

of Students’ 
Thinking 

8 10 2 6 
-  - * 

Planning of 

Instruction 8 9 1 
 

Planning of 

Instruction  7 9 2 

 

 

 

 

 

Key: Identifying elements of teacher capacity construct 
 Knowledge of Mathematics  Understanding of 

Students’ Thinking 
 Knowledge of 

AusVELS/Australian 

Curriculum 

 Planning of Instruction 
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As a group, the accomplished teachers showed more consistency between their self-reported 

growth on the TSARQ and evidenced growth on the CTQ. As with the graduate teacher group, 

the accomplished teacher group also had high initial self-reports on many items of the TSARQ. 

However, there was clearer evidence of growth in teacher capacity on the CTQ despite some 

initial high self-ratings. It will be important to compare the responses from the expert teacher 

group with the accomplished teacher group, which will be discussed in the following section.  

5.1.3 Expert Teachers 

 

Table 5.10: Average growth on the TSARQ for the expert teacher cohort 

 Overall 

Response 

to 

SMART 

tests 

Knowledge 

of 

Mathematics 

Knowledge 

of 

AusVELS/ 

Australian 

Curriculum 

Understanding 

of Students’ 

Thinking 

Planning of 

Instruction 

Question 

Number 
1 2 3 4 5 6 7 8 

Expert 

Teachers 

average points 

of growth 

1.17 1.5 1.67 1.83 1.67 2.33 2.17 3.67 

 

Table 5.10 is a section of Table 4.55 introduced in Chapter 4, and is used to make comparisons 

between individual teacher reported growth and their average reported growth for their experience 

level. The expert teacher group had the highest average self-reported growth on the TSARQ on 

all but one item compared to the accomplished teacher group, and the graduate teacher group. 

This item being one question relating to Planning of Instruction. The highest average growth areas 

were Understanding of Students’ Thinking, and Planning of Instruction which is consistent with 

the highest average growth areas for both the graduate teacher group and the accomplished teacher 

group.  
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Teacher B’s reported growth areas on the TSARQ are fairly consistent with the average reported 

growth on all items of the expert teacher group. Teacher B tended to have lower initial self-reports, 

with three of the initial self-reports being 6, and these were on Understanding of Students’ 

Thinking and Planning of Instruction. This teacher showed improvement on all four areas of 

teacher capacity on the CTQ, although only had evidence of major growth on one item relating to 

Planning of Instruction. This is consistent with self-reported growth on the TSARQ, where 

Teacher B reported 2 and 3 points of growth on these items. Teacher B also showed consistency 

with self-reported growth on the TSARQ and evidenced growth on the CTQ in the area of 

Understanding of Students’ Thinking, where Teacher B reported 2 points of growth, and showed 

evidence of growth on three items on the CTQ. Consistency in self-reporting and evidenced 

reporting is also apparent on the item relating to Knowledge of AusVELS/Australian Curriculum, 

where Teacher B reported 2 points of growth on the TSARQ, and showed evidenced growth on 2 

items of the CTQ.  

Table 5.11: Consistency between TSARQ and CTQ for Teacher B 

TSARQ  CTQ 

Heading of 

TSARQ 

Question 

Pre SMART 

test 

implementation 

Self-Report 

After SMART 

test 

implementation 

Self-Report 

Identified 

points of 

growth 

C
T

Q
 Q

u
es

ti
o

n
 

N
u

m
b
er

 

 

Construct of Teacher Capacity 

Addressed in Question 
M

at
h
em

at
ic
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K
n

o
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le
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h
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k
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P
la

n
n
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g
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n
 

Overall 
Response to 

SMART tests 

7 9 2 1 
-- -- -- -- 

Overall 
Response to 

SMART tests 

9 9 0 2 
--  -- -- 

Knowledge of 

Mathematics 8 9 1 3 
-- * *  

Knowledge of 

Mathematics 7 9 2 4 
* * * ** 

Knowledge of 
AusVELS 7 9 2 5 

*  * -- 

Understanding 

of Students’ 
Thinking 

6 8 2 6 
--  -- -- 

Planning of 

Instruction 6 8 2 
 

Planning of 
Instruction  6 9 3 

 

 

 

 

 

Key: Identifying elements of teacher capacity construct 
 Knowledge of Mathematics  Understanding of 

Students’ Thinking 
 Knowledge of 

AusVELS/Australian 

Curriculum 

 Planning of Instruction 
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Teacher J’s self-reported growth on all items of the TSARQ are higher than the average reported 

growth of the expert teacher group. Teacher J’s initial self-reports are conservative, with two 

initial self-reports being a 2, and two initial self-reports at a 3. The highest initial self-report was 

a 6, in the area of Knowledge of AusVELS/Australian Curriculum. This left considerable room 

for self-reported growth in all areas of the TSARQ. The question needs to be asked, how closely 

aligned were these self-reported improvements to evidence of improvement as shown in the CTQ? 

The answer to this is that Teacher J showed growth in all areas. The most substantial evidenced 

area of growth was in Knowledge of Mathematics, where 3 items showed major improvement in 

this area. The self-reported growth in this area was 2 and 3 points of growth. Teacher J’s highest 

area of self-reported growth was 7 points, in Understanding of Students’ Thinking, and in the 

CTQ showed evidence of major growth in two items related to this area. Planning of Instruction 

had three items showing growth, with two of these items being identified as major growth. 

Teacher J reported 4 points of growth on both items related to this on the TSARQ.  

Table 5.12: Consistency between TSARQ and CTQ for Teacher J 

TSARQ  CTQ 

Heading of 

TSARQ 

Question 

Pre SMART test 

implementation 

Self-Report 

After SMART 

test 

implementation 

Self-Report 

Identified 

points of 

growth 

C
T

Q
 Q

u
es

ti
o

n
 

N
u

m
b
er

 

 
Construct of Teacher Capacity 

Addressed in Question 
M

at
h
em

at
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K
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o
w
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d
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e 
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h
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n
 

Overall 
Response to 

SMART tests 

5 7 2 1 
** - - * 

Overall 
Response to 

SMART tests 

3 6 3 2 
-  - - 

Knowledge of 

Mathematics 2 5 3 3 
- ** -  

Knowledge of 

Mathematics 5 7 2 4 
** ** ** ** 

Knowledge of 
AusVELS 6 9 3 5 

**  ** ** 

Understanding 

of Students’ 
Thinking 

2 9 7 6 
-  - - 

Planning of 

Instruction 5 9 4 
 

Planning of 
Instruction  5 9 4 

 

 

 

 

 

Key: Identifying elements of teacher capacity construct 
 Knowledge of Mathematics  Understanding of 

Students’ Thinking 
 Knowledge of 

AusVELS/Australian 

Curriculum 

 Planning of Instruction 
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Teacher M’s self-reported growth on all items of the TSARQ are higher than the average reported 

growth of the expert teacher group. Teacher M’s initial self-reports are conservative, with one 

initial self-report being a 2, and two initial self-reports at a 3. The highest initial self-report was a 

6, in the area of overall response to SMART tests. Teacher M showed improvement on all 

questions excluding one on the CTQ. Teacher M’s highest area of self-reported growth was in 

Knowledge of Mathematics, where Teacher M reported 6 and 4 points of growth on these items 

on the TSARQ. On the CTQ, Teacher M showed evidenced growth on four items relating to this 

area, with one of these items displaying major growth. The area in which Teacher M gave the 

lowest self-reported growth on the TSARQ was Knowledge of AusVELS/Australian Curriculum 

with a self-reported growth of 4 points. This is consistent with the lowest area of evidenced growth 

on the CTQ, where Teacher M showed minor growth on two out of three items relating to this 

area. The item relating to Planning of Instruction on the CTQ showed evidenced growth on four 

out of five items, with two of these showing major growth. Again, this is consistent with Teacher 

M’s self-reported growth on the TSARQ, which were 6 points and 3 points of growth.  

Table 5.13: Consistency between TSARQ and CTQ for Teacher M 

 

 

 

 

TSARQ  CTQ 

Heading of 

TSARQ 

Question 

Pre SMART 

test 

implementation 

Self-Report 

After SMART 

test 

implementation 

Self-Report 

Identified 

points of 

growth 
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Construct of Teacher Capacity 
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w
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Overall 

Response to 
SMART tests 

6 9 3 1 
* * * * 

Overall 

Response to 

SMART tests 

4 8 4 2 
-  - - 

Knowledge of 

Mathematics 4 8 4 3 
* * *  

Knowledge of 

Mathematics 3 9 6 4 
* - ** * 

Knowledge of 

AusVELS 4 8 4 5 
**  * ** 

Understanding 
of Students’ 

Thinking 

2 8 6 6 
-  - ** 

Planning of 
Instruction 5 8 3 

 

Planning of 

Instruction  3 9 6 

Key: Identifying elements of teacher capacity construct 
 Knowledge of Mathematics  Understanding of 

Students’ Thinking 
 Knowledge of 

AusVELS/Australian 

Curriculum 

 Planning of Instruction 
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As a group, the expert teachers tended to give lower initial self-ratings when compared to the 

accomplished teacher group and the graduate teacher group. This left more scope for reported 

self- improvement on the TSARQ. The expert teachers reported the most growth on one item 

relating to Planning of Instruction, with an average growth of 3.67. This is substantially higher 

than the average reported growth of the accomplished teachers on the same item, who had an 

average reported growth of 2.25. It is vastly higher than the average reported growth of 0.5 as 

reported by the graduate teachers on the same item relating to Planning of Instruction. In each 

case, self-reported growth was substantiated for the expert teachers by their responses to the CTQ 

before and after the implementation of SMART tests.  

5.2 Year Level comparison 

 

Table 5.14: Average reported growth on TSARQ comparing year level cohorts 

Year Level Overall 

Response to 

SMART tests 

Knowledge of 

Mathematics 

Knowledge 

of 

AusVELS  

Understanding 

of Students’ 

Thinking 

Planning of 

Instruction  

 1 2 3 4 5 6 7 8 

5/6 (Primary) 1 1.3 1.3 0.9 1.6 1.3 2.1 2.3 

7/8/9 

(Secondary) 

0.75 1 1.25 1.75 1.25 2.5 1.5 2 

 

The table above shows the comparison between average reported growth on the TSARQ for 

teachers who teach primary (Years 5 and 6) and teachers who teach secondary (Years 7, 8 and 9). 

Apart from item 6, which focused on Understanding of Students’ Thinking where the average 

reported growth from secondary (Years 7,8,9) teachers was more than one point higher than the 

comparable response for primary (Years 5 and 6) teachers, all other responses had a difference of 

less than 1 point. On six of the eight responses Years 5 and 6 teachers were only slightly higher 

than Years 7, 8 and 9 teachers self-reported change. 

5.3 Planning Documents 

Unlike the TSARQ and the CTQ, the planning documents analysed in the previous chapter show 

the work of year level teaching teams, not individual contributions. The planning documents and 

evidence above take different forms, such as unit planning documents, weekly planning 

documents and action plans. While these take various forms, they provide clearest evidence of the 

impact of SMART tests on teacher planning and preparation for teaching. All of them incorporate 

the key ideas derived from the use of SMART tests. Many of these samples show evidence of 
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assessment of student understanding using SMART tests, and in many cases show how Planning 

of Instruction needs to be differentiated to provide for students who are experiencing specific 

misunderstandings. In Figure 4.12 shown previously for example, actual student names have been 

omitted, however the planning document shows the number of students grouped by their own 

personal learning needs as a result of SMART test diagnosis before teaching, and how the number 

of students showing misconceptions decreased clearly as a result of teaching. In other cases, the 

planning documents specifically refer to teaching ideas and suggestions provided on the SMART 

test website, occasionally with external links to resources. While this study is focused on how 

teacher capacity has changed as a result of the implementation of SMART tests, these teaching 

plans provide the best evidence of changed planning and in many cases evidence of improvement 

in student learning and understanding. These planning documents offer a different and very 

important dimension compared to the CTQ and TSARQ by focusing on actual planned instruction 

and identification of student needs.  
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Chapter 6: Discussion and Conclusions 
In this chapter, the focus will be on how the study has contributed to knowledge of the field, both 

in terms of its theoretical implications, relating to key ideas regarding effective teacher 

professional development or learning. In particular, it is important to review the specific research 

questions and hypotheses that were proposed at the outset of the study, and how effectively these 

have been answered. After that, it is important to examine how the study has contributed to a 

better understanding of the underlying theoretical construct of teacher capacity, and how well this 

has been operationalised in the current study. This will require a brief discussion of the 

affordances that the Zhang and Stephens (2013) model of teacher capacity has provided in contrast 

to other possible models of teacher capacity, such as that proposed by Ball et al. (2008) There will 

also be a discussion of the practical implications of the study, including its limitations and 

recommendations for both the research school and for other schools, especially those in the 

Victorian School System.  

6.1 Effective Teacher Professional Development 

The construct of teacher capacity with its four key components that has been employed in this 

study draws attention to the teacher professional knowledge and skills that will support teacher 

growth and effective student learning. This final section will return to the key elements of the 

original literature review and reflect on how the systematic implementation of SMART tests have 

satisfied those requirements. This next section draws attention to the nine elements of Hawley & 

Valli’s (1999) construct relating to effective teacher professional development. 

1. The content of professional development focuses on what students are to learn, and how 

to address the different problems students may have in learning the material 

The systematic implementation of SMART tests in the research school enabled teachers to 

focus on what students need to learn at different year levels, helping teachers to think about 

the misconceptions and possible errors students may make, and how these can be identified 

and effectively addressed through planning and teaching. Team planning meetings have 

allowed teachers to analyse student work samples from the SMART tests, and tailor their 

planning and teaching to meet these needs. In terms of the different problems students may 

have in learning the material, the SMART tests have allowed teachers to analyse possible 

misconceptions, and ensure the teachers are confident in understanding what these 

misconceptions are and how to address them in their teaching. This is evidenced by the year 

level unit planning documents, which show explicit links to the SMART test misconceptions 

and how they have incorporated them into their planning and teaching. (Refer to section 4.12)  
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2. Professional development should be based on analyses of the differences between actual 

student performances and goals and standards for student learning  

The use of SMART tests during team planning sessions has allowed participating teachers to 

have the opportunity to analyse understandings and misconceptions shown by their own 

students, and align these with the different stages of the SMART tests. It has allowed them to 

identify the next steps in student understanding in different topics, and ensure they plan 

targeted lessons to allow students to develop these understandings (section 4.12) Although it 

isn’t a focus of the SMART tests, teachers have also reported that their understanding of the 

AusVELS/Australian Curriculum standards has been developed through the use of SMART 

tests. This could be attributed to their improvement in teacher content knowledge, thus 

allowing them to better understand what the AusVELS/Australian Curriculum standards 

requires students to understand at each level. (Table 4.54) 

3. Professional development should involve teachers in the identification of what they need 

to learn and in the development of learning experiences in which they will be involved 

The initial completion of the CTQ has allowed teachers to reflect on what areas of 

mathematics they may not be confident in, and the SMART test system has enabled them to 

use this as a resource to build their own content knowledge in these identified areas. The way 

in which SMART tests have been implemented in the participating school means that teachers 

have been involved in ongoing professional development where they can ask questions on a 

needs basis, or refer to the resource and reference section on the SMART test website.  

4. Professional development should be primarily school-based and built into the day-to-day 

work of teaching 

This key element of effective teacher professional development echoes the recommendations 

of the Department of Education, Science and Training (DEST) study carried out by Doecke 

et al. (2008), that professional learning should be explicitly embedded within teachers work. 

SMART tests have been used at the research school not as an additional activity, but as an 

integral component of weekly teacher planning and day to day teaching. (Refer to section 

4.12). Through their teaching and assessment using the resources provided by SMART tests, 

teachers can receive immediate feedback on effectiveness of instruction through improved 

student performance on the SMART tests. Moreover, students themselves are able to see clear 

evidence of their own learning.  
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5. Professional development should be organised around collaborative problem-solving  

The implementation and use of SMART tests at the research school has allowed for a 

discussion point with participating teachers. Teachers can bring up a problem of practice they 

may be having in mathematics, and this leads to a pedagogical discussion amongst the 

participating teachers. Teachers will provide input, explaining their own personal experiences 

as to how to solve the problem the teacher or teachers may be having. The SMART test system 

has given teachers a reference point to use in terms of building their capacity in an identified 

area. It also allows teachers to use the teaching suggestions or references provided. (Section 

4.12) 

6. Professional development should be continuous and ongoing, involving follow-up and 

support for further learning- including support from sources external to the school that 

can provide necessary resources and new perspectives 

The implementation of SMART tests in the research school was continuous and ongoing. The 

assessments of student performance were complemented by recommended teaching activities 

and lessons which were aligned to the DEECD Mathematics Developmental Continuum. (See 

Figure 4.12.1).In school support was ongoing and crucial, through the active involvement of 

the researcher- a leading teacher. SMART tests themselves were an indispensable external 

resource, integrating assessment, diagnosis of misconceptions, planning of instruction and 

measurement of improved student learning. SMART tests are a highly researched and 

developed package. SMART tests not only provided external support, but are a credible 

framework to support teachers in their planning. (Section 4.12) 

7. Professional development should incorporate evaluation of multiple sources of 

information on learning outcomes for students and the instruction and other processes 

that are involved in implementing the lessons learned through professional 

development. 

The SMART tests have given teachers an additional source of information on learning 

outcomes for students. Whilst not specifically aligned with the AusVELS/Australian 

Curriculum, it has provided teachers with an understanding of the learning sequence of a 

particular topic, so teachers have a better understanding of what the learning sequence of a 

particular topic is. Not only does the SMART test give teachers a detailed diagnosis of student 

understanding, it also alerts teachers if a student has a particular misconception that needs to 

be addressed and provides suggested activities teachers can use to develop student 

understanding. Whilst the use of lessons provided by the SMART tests was not a particular 

focus of this study, as discussed in the results section it is apparent that teachers have referred 
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to this on multiple occasions to design lessons to cater to the needs of their students. (See 

Section 4.12.1) 

8. Professional development should provide opportunities to gain an understanding of the 

theory underlying the knowledge and skills being learned 

The SMART test assessments are all researched based, and the website also provides links to 

the references used to design the SMART tests. Whilst not a necessity, the opportunity is there 

for teachers to refer to the theories behind the SMART tests they administer to their students, 

and also for teachers to build their capacity in the area of the SMART test they are utilising. 

Even the different stages of learning provided to the teacher once the students complete a 

SMART test are based on research in that particular area. 

9. Professional development should be connected to a comprehensive change process 

focused on improving student learning  

At the research school, SMART tests have been an important component of a school wide 

strategy to improving student learning. In particular, the school has focused on improving 

nation-wide assessment results and sees the effective implementation of SMART tests as 

making an important contribution to improving student learning outcomes, especially in 

improving student growth and reducing the proportion of students exhibiting low growth in 

nation-wide assessments. For this reason, the use of SMART tests has been supported by the 

school administration in terms of providing time for targeted group teacher planning, which 

is not usual practice at other schools. In this sense, the use of SMART tests has allowed 

teachers to directly address key learning goals that have been identified by the school, and to 

gather continuous evidence of student performance to show whether these goals are being 

met.  

6.2 Review of Research Questions and discussion of hypotheses  

This section reviews the research questions of this study, and asks how well these questions were 

answered through the implementation of SMART tests and analysis of data. 

6.2.1 Identify the impact that the use of online diagnostic assessments, specifically the 

SMART test system, has on Teacher Capacity.  

Throughout this study, three sources of data have been discussed and referred to: teacher self-

reported growth on the TSARQ, teacher evidenced growth on the CTQ and teacher unit planning 

documents and other relevant documentation related to planning and teaching. As discussed 

previously, it is important to triangulate this data to develop an understanding of what impact use 



140 | P a g e  
 

of the SMART test system with students had on teacher capacity. Throughout the analysis of all 

three sources of data (Chapter 4), it is clear that the SMART test system has had a positive impact 

on teacher capacity. In section 6.2.2, the specific areas of teacher capacity that were developed 

through the implementation of SMART tests will be further discussed.  

Another important element of the data to identify the impact that the use of SMART tests has on 

teacher capacity from this study is the TSARQ section where teachers could give an additional 

comment to support their self-reported growth (4). Some noteworthy responses have been 

reproduced below. 

Table 6.1: Noteworthy teacher comments on the TSARQ 

Teacher B I feel that through SMART tests, I now confidently know the misconceptions in each 

unit I teach and can create focus groups form that information 

Teacher E The students have enjoyed the SMART tests. They have helped with planning the 

units and focus groups, which has helped ensure I’m confident when introducing new topics 

Teacher F [The SMART tests] have alerted me to the fact that there are gaps in my knowledge 

when reading the misconceptions and that’s a good thing 

Teacher F [The SMART tests] definitely helped in terms of types of misconceptions, my 

confidence was high before but now I realise that while I’ve learned more I now know I don’t 

know as much as I thought I did 

Teacher H The SMART tests helped a lot with choosing focus groups especially and planning 

activities 

Teacher I SMART testing has brought me to appreciate perspectives on the same idea a little 

more.  This has happened most through the system of notation of common student errors 

Teacher M After using SMART tests, I definitely feel more confident in this area 

(Understanding of Students’ Thinking.) Students give a myriad of responses to maths problems 

and without knowing where they actually stem from, it’s near impossible to correct them. My 

understanding of potential misconceptions and their origin has already improved and this will 

only continue! 

 

These participants’ comments support the data analysed in this research indicating that the use of 

the SMART test system in the context of a Professional Learning Team has improved teacher 

capacity. Although not all teachers chose to comment on the TSARQ, the teachers who did 
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comment made reference to how their own capacity was developed through the use of SMART 

tests, to the point where Teacher F identified that they realised they may not have originally known 

as much as they thought they did, and have come to this realisation through the implementation 

of SMART tests. When responding to this specific research question in relation to this study, it is 

clear that there is impact on teacher capacity in both self-reported growth and evidenced growth. 

(Section 4.11 and 4.13) 

As discussed in the literature review section 2.2.1.1, Shulman (1986) identified the importance of 

not only the teachers’ knowledge of the subject area being built independently, but intertwining 

this with a development of efficiently and effectively teaching elements of the subject. In Table 

6.1 above, Teacher I has identified how they have developed an appreciation of perspectives on 

the same idea. This shows how this teacher has not only developed their content knowledge, but 

their pedagogical content knowledge as well. This confirms Shulman’s statement of the 

importance of developing these areas simultaneously. 

6.2.2 Identify which specific areas of Teacher Capacity can be developed through the 

implementation of the SMART test system in a school setting.  

This research study used a construct of teacher capacity which focused on the following four 

areas: Knowledge of Mathematics, Knowledge of AusVELS, Understanding of Students’ 

Thinking and Planning of Instruction. Throughout this study, analysis of teacher self-reported 

growth on the TSARQ, teacher evidenced growth on the CTQ and evidence of SMART test effect 

on planning documentation have been analysed and the four areas of the construct of teacher 

capacity have been discussed. Table 4.55 shows the average reported growth on the TSARQ and 

is organised in terms of the four areas of the construct of Teacher Capacity. As discussed in section 

4.12, the highest self-reported growth from participating teachers in this study is in the areas of 

Understanding of Students’ Thinking and Planning of Instruction. Whilst these areas showed the 

highest amount of growth, there is evidence of growth in all four areas of the construct of Teacher 

Capacity. Interestingly, although Knowledge of AusVELS/Australian Curriculum was not a key 

feature of the SMART tests, teachers have still identified that they have developed their capacity 

in this area. When analysing teacher responses to the CTQ (Table 4.55) Knowledge of 

Mathematics and Planning of Instruction were the areas which showed the most evidenced 

growth. When analysing both the CTQ and TSARQ together, the area of the construct of teacher 

capacity which showed the most growth on both questionnaires is Planning of Instruction. On the 

CTQ, Understanding of Students’ Thinking was not far behind Knowledge of Mathematics in 

terms of evidenced growth. As discussed when analysing the TSARQ, Knowledge of 

AusVELS/Australian Curriculum was not a focus area of this study, however there was still 

evidence of growth from teachers on the CTQ, with 11 points of evidence of some growth and 5 

points of evidence of major growth. In regards to answering this research question, it is apparent 
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that all 4 areas of this construct of teacher capacity were improved through the implementation 

and ongoing use of SMART tests. This study has shown that by using a framework adapted by 

Zhang and Stephens (2013), it is possible to identify specific elements of teacher capacity as they 

relate to the teaching of mathematics. This study has been able to show that within the research 

school, teacher capacity has shown demonstrated improvement for all teachers as a result of the 

use of SMART tests. It has also allowed the researcher to identify where the use of SMART tests 

has had the greatest impact among teachers.   

When revisiting the literature review and the work of Ball et al. (2008), it is apparent that 

throughout this study, the six domains identified in their model of Mathematical Knowledge for 

Teaching (Figure 2.1) were improved through the use of SMART tests. Schoenfeld (2007) 

discussed the possibility of defining teacher expertise as demonstrating clearly how to perform 

mathematical procedures and providing students with ample opportunities to practice those 

procedures. These skills can be linked to two of the domains of Teacher Capacity used in this 

study; Knowledge of Mathematics and Planning of Instruction. One of the dimensions of 

instructional quality identified by Pauli and Reusser (2011); culture of objectives, task and 

materials can be aligned with Zhang and Stephens (2013) Criterion B: Interpretation of the 

Intentions of the Official Mathematics Curriculum as well as Criterion D: Design of Thinking. It 

can also be aligned with Russ et al. (2011) and their images of ‘Mathematics Teacher as Architect’ 

and ‘Mathematics Teacher as Conductor,’ This study confirms the importance of including these 

domains of teacher capacity, since analysis of teacher responses to the CTQ (Table 4.55) showed 

that Knowledge of Mathematics and Planning of Instruction were the areas where most growth 

was evident. 

6.2.3 Identify if teachers with differing levels of expertise report a development of their 

own capacity after implementing the SMART test system.  

Table 4.54 in the results chapter of this study shows how much self-reported growth each 

participating teacher in this study showed on the TSARQ. Interestingly, the two teachers who 

reported the most points of growth overall were both expert teachers. This was discussed in more 

detail in section 4.11.  Table 4.54 clearly identifies which teacher category each participating 

teacher belongs to, and how many total points of growth they have reported from the use of 

SMART tests on each area of the construct of teacher capacity. This can also be compared and 

contrasted to Table 4.52, which shows a summary of the qualitative teacher capacity growth from 

responses to the CTQ, and also ranks teachers in order as a result of their responses. When looking 

at this data, two out of three of the teachers who showed the most growth were expert teachers, 

with the most growth showed by an accomplished teacher. In terms of reporting a development 

of their capacity, all teachers involved in this study, with the exception of graduate Teacher L, 

reported some growth as a result of SMART test use. The smallest amount of points of overall 
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reported growth was 7 points, and the largest amount of points of overall reported growth was 34 

points. 

As discussed in the literature review (section 2.2), little to no research exists on the differences in 

teacher capacity in graduate teachers and expert teachers. This study aimed to identify if there 

were differing experiences for teachers with different experience levels. Sugiyama’s (2008) 

construct of identifying three levels of expertise in mathematics labelled a level 3 teacher as being 

able to provide students with opportunities to understand basic ideas, and support their learning 

so that students become independent learners. In this study, teachers of all experience levels 

reported growth in this domain; ability to design effective instruction.  

6.2.4 Identify the factors which have supported the successful implementation of SMART 

tests, and how these might be transferred and generalised to other possible school 

contexts.  

Throughout this study, numerous aspects of the administrative expectations and supports in place 

at the research school have been identified and discussed. This section aims to identify which 

structures have allowed for the successful implementation of SMART tests, and which of these 

structures could be easily transferred to another school context. 

Leadership Structure 

The leadership structure at the research school was explained in the introductory chapter of this 

study (Section 1.9). The school has a full time mathematics coach (the author of this thesis), who 

works with teachers from Prep through to Year 9. The responsibility of this mathematics coach is 

to work with teachers in weekly planning sessions, as well as be available to meet with teachers 

on a needs basis for assistance with content knowledge, differentiation, planning effective 

instruction techniques and data analysis.  

Planning Structure 

The research school has one hour of allocated planning time for mathematics, which is supported 

by the school mathematics coach. During this time, teachers can investigate assessment tasks, 

such as SMART tests, and discuss their suitability and if they meet the learning outcomes for the 

unit. During this time, all teachers who teach that specific year level have time to collaboratively 

analyse data, source lessons and discuss teaching and learning priorities and initiatives.  

Focus on use of formative assessment 

The research school has a strong focus on the use of formative assessment to plan for effective 

teaching and learning. Other meeting times throughout the week are dedicated to developing the 
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capacity of teachers to effectively use data to identify the individual learning needs of their class 

and students. As discussed in section 2.4.1 of the literature review, Curry et al. (2015) raised the 

concern that teachers often lack training for effective data use, and the data is often too far 

removed from students to actually have an influence on instructional practice. This study had a 

clear focus on how teachers use the SMART test data to inform their planning and teaching. The 

data they were using was relevant, current data and the SMART test system also provided teachers 

with suggestions on how to use this formative assessment data to inform their planning based on 

their students’ needs.  

Administrative support 

As discussed in section 1.9, teachers are supported in all of their planning sessions by a 

mathematics coach, who is the researcher in this study. Teachers can ask questions throughout 

their planning time, and the mathematics coach can source references, resources and materials to 

actively support teachers in their planning and teaching.  

Familiarity of the researcher with the SMART test system 

Another advantage of the research school in this study was the role of the researcher in the 

research school. The researcher in this study had worked with the SMART tests for a period of 2 

years, so had a good knowledge of how to use them, what SMART tests are available for any 

given topic or unit of work, and how to effectively use the resources section of the SMART test 

website to inform planning and teaching. Having one person with a strong background on how to 

use the SMART tests enabled teachers to have a reference person to ask any questions of, who 

was readily available during their planning times.  

6.2.5 How can a researcher effectively document and measure improved teacher capacity 

during the period of use of SMART tests? 

As discussed in the literature review, not only are there several different models or frameworks 

for thinking about teacher capacity, but a bigger challenge is finding effective ways of measuring 

improved teacher capacity. The choice of a particular model of teacher capacity in this study was 

determined by the readiness with which the model could be applied to teachers in actual 

classrooms, as opposed to pre-service teachers and the extent to which the model would support 

questionnaires that could be used easily by teachers who were engaged in using SMART tests. 

Throughout this study, two different questionnaires were used to investigate the construct of 

teacher capacity to identify which areas of teacher capacity were being improved through the use 

of SMART tests. Administering the TSARQ as a self-rating system after teachers had experienced 

using SMART tests alone would not be an effective measure of teacher capacity since it is open 

to subjective interpretations by each teacher. In addition to the TSARQ, which provided teachers 
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estimations of their improved capacity, further evidence of improved teacher capacity was 

required, and this was achieved through the use of the CTQ which presented realistic situations 

for teachers to consider before and after the use of SMART tests. Two strengths of the CTQ are 

evident. Firstly, it was developed in such a way as to incorporate the four major components of 

the model of teacher capacity that this study adopted. Its second advantage is that teachers before 

and after responses to the CTQ could be evaluated by the researcher and an external assessor, 

thereby providing a more reliable evidence of actual improvement in teacher capacity as a result 

of SMART tests. As noted in the discussion of results, some participants tended to give quite a 

low initial self-report on the TSARQ, which left much more room for growth when indicating 

their self-report after the use of SMART tests. This could then be compared to their evidenced 

growth on the CTQ, and a better picture of growth could be discussed. Of equal importance, it 

was then possible to place each teacher’s responses to the TSARQ alongside actual evidence of 

growth in teacher capacity as shown in the pre and post CTQ responses. It is important to note 

that the CTQ presented realistic situations for teachers to consider, but these were not necessarily 

connected to actual teaching situations they were encountering. Therefore, a third important 

source of evidence of the impact of SMART tests on teacher capacity was provided through unit 

overviews, lesson plans and other planning documentations which were prepared by relevant 

groups of teachers at each year level.   

These classroom planning documents are the closest representation of what is happening in the 

classrooms, without viewing and analysing teachers in classrooms. All three sources of data were 

able to  be triangulated, to gain a better understanding of teacher capacity by comparing teacher 

self-reports, teacher evidenced growth, and actual lesson planning documentation. Whilst the 

planning documentation was completed as a team, it is still essential to this study to analyse and 

determine the influence of SMART tests on teacher planning. 

When creating the TSARQ, Zhang and Stephens (2013) model of teacher capacity was used as a 

basis for determining which questions would be given to participants. Whilst Ball et al. (2008) 

created a strong model of Domains of Mathematical Knowledge for Teaching, encompassing 

Common Content Knowledge, Specialised Content Knowledge, Knowledge at the Mathematical 

Horizon, Knowledge of Content and Students, Knowledge of Content and Teaching and 

Knowledge of Curriculum, this model was deemed less appropriate for use in this particular study. 

The implementation and use of SMART tests has a large focus on Understanding of Students’ 

Thinking, which is not included specifically in the Ball et al. model of Domains of Mathematical 

Knowledge for Teaching.  
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Whereas the Ball et al. (2008) model was quite powerful in interpreting the knowledge of pre-

service teachers, it is essentially an interpretive framework adopted and used by researchers. The 

categories may be easy for researchers to interpret, but they are less friendly for teachers to use. 

In fact, the Ball et al. (2008) framework would be quite difficult for teachers to use and would 

probably require a much more complicated series of interactive instruments than the TSARQ and 

CTQ provided for this study. This study has contributed to research on teacher capacity by 

demonstrating that multiple sources of evidence involving teachers’ reflections on their practice 

do need to be supported by actual evidence of improved capacity in the four areas indicated by 

the model adopted in this study.  

6.2.6 Brief Discussion of Hypothesis in Relation to Research Questions 

In relation to the study’s research questions, the following hypotheses were made at the beginning 

of the study. This section will briefly discuss each hypothesis in relation to the data analysis of 

this study. 

When creating and administering the TSARQ and CTQ, I predicted that we would evidence of the 

most growth in the graduate teachers, as they are new to the profession so would have more 

knowledge and understanding to gain.  

As identified in the results section of this study, the graduate teachers on average showed the least 

amount of self-reported growth on the TSARQ, however one of the graduate teachers showed 

evidenced growth which, when ranked, placed them in the top three of participants of the study.  

On all of the 8 prompts, each of the participating teachers would show evidence of self-

improvement as a result of using SMART tests 

Most participating teachers in this study identified growth in at least one of the 8 prompts on the 

TSARQ. As mentioned previously, one graduate teacher reported no growth on any of the 8 

prompts on the TSARQ. All other teachers reported at least 7 points of growth, with the highest 

points of reported growth being 36 points, which was reported by an expert teacher. These points 

of growth were spread amongst all 8 of the TSARQ prompts (See Table 5.13). 

Prompts 1 and 2- Overall Response to SMART tests. I would expect less change from 

accomplished and experienced teachers compared to graduate teachers 

As the prompts for questions 1 and 2 did not relate directly to any of the areas of the construct of 

teacher capacity, they were not analysed in detail in this study. However, when looking at Table 

4.55 in the results section, on average expert teachers showed the most growth in regards to their 

overall response to SMART tests and enjoyment of teaching mathematics, with averages of 1.17 

and 1.5 for prompts 1 and 2. The teaching experience group which showed the next highest 
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amount of change was the accomplished teacher group, with averages of 1 and 0.5 and the 

graduate teacher group showing little to no change on these two prompts on the TSARQ with 

average reported growth of 0.25 for both questions.  

Prompts 3 and 4- Knowledge of Mathematics. These measures would show change for teachers 

of all experience levels 

Teachers of differing experience levels showed change on these two prompts of the TSARQ. 

Although on average, expert and accomplished teachers showed more self-reported growth than 

the graduate teachers. (Refer to table 4.55) The lowest average reported growth was from the 

graduate teachers on prompt 4, with an average reported growth of 0.5. In comparison on the same 

prompt, the accomplished teachers’ average reported growth was 0.75, which can then be 

compared to a substantial average growth of 1.83 reported by the expert teacher group. Similarly 

on prompt 3, the graduate teachers had the lowest average reported growth of 0.75, the 

accomplished teachers’ average was slightly higher on 1.25 and the expert teachers’ average 

reported growth was 1.67.  

Prompt 5- Knowledge of content in the AusVELS/Australian Curriculum would show little or no 

growth across all experience levels. 

As discussed previously, although this was not a focus of the implementation of SMART tests, it 

was still an area which showed quite pleasing growth from participants across all experience 

levels. This may be due to an increased confidence in regards to content knowledge and 

vocabulary, which would in turn develop the participant’s ability to understand the curriculum 

documentations more easily.  

Prompt 6- Understanding of Students’ Thinking. I expected teachers of all experience levels would 

report clear evidence of growth in this measure and Prompt 7 and 8- Planning of Instruction. As 

above, I expect teachers of all experience levels, although particularly graduate teachers, would 

report clear evidence of growth in this measure, as SMART tests provide teacher resource 

materials for planning purposes. 

As identified in the results and discussion section, these two domains of teacher capacity- 

Understanding of Students’ Thinking and Planning of Instruction, had the most self-reported 

growth on the TSARQ across all levels of experience. When comparing this to the CTQ, 

Knowledge of Mathematics was also an area which showed the highest amount of evidenced 

growth. Whilst I had hypothesised that in particular, graduate teachers would report clear growth, 

the results of this study showed that teachers of all experience levels showed growth in this 

domain. 
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6.3 Review of Theoretical Basis, Methodology and Instrumentation of Study  

This section aims to review the theoretical basis, methodology and instrumentation of this 

research study. It aims to identify how effectively the methodology was employed, and how well 

this methodology could be transferred to another environment. It also aims to evaluate the 

effectiveness of the research instruments; the TSARQ, the CTQ and evidence of planning 

documentation.  

6.3.1 Methodology  

The way in which this study was implemented at the research school can be attributed to the active 

role of the researcher in the research school. As the researcher had been working at this school for 

approximately a year when the study was introduced, the researcher had the benefit of 

understanding the planning structures and other school based structures which allowed an easier 

transition into the study. Also, as the researcher had already developed a working relationship 

with participating teachers, it was easier to secure participation in the research study. It should 

also be noted that the researcher’s role in facilitating teacher mathematics planning diminished 

throughout the semester, where it was initially a leading role to a collegial coordinating and 

supporting role.  

6.3.2 Instrumentation 

This study used a mixed methods approach with primarily qualitative data. The effectiveness and 

suitability of these research instruments will be discussed in the following sections.  

6.3.2.1 TSARQ 

The TSARQ was an easy to administer questionnaire, which was expected to take teachers 15-20 

minutes to complete, including if they would like to make additional comments for each question. 

It was chosen to be administered in retrospect to allow teachers to reflect on their growth from 

before the SMART tests were introduced, and after SMART test use for a semester. The 0 to 10 

point scale was also a positive factor of this questionnaire, as it allowed growth to be measured 

easily by the researcher, as participants had a range of options to choose from when identifying 

their current level of capacity. The first two questions on the TSARQ related to an overall view 

of mathematics, and this allowed participants to express their personal views towards mathematics 

before answering questions relating to their capacity in the four domains. As evidenced in the 

results section, the TSARQ was an effective questionnaire to use to identify how teachers felt 

about their own capacity prior to the use of SMART tests and after implementation of SMART 

tests. (Section 4.1.1, 4.3, 4.4.1, 4.5, 4.7.1) It was also effective in supporting evidenced growth 

on the CTQ.  
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6.3.2.2 CTQ 

The CTQ, adapted from the work of Chick (2008 and 2010) was a valuable tool in measuring the 

growth of teacher capacity across the four areas of the construct used in this study. The CTQ was 

administered twice; before the implementation of SMART tests and again after participants had 

used the SMART tests for a semester. The CTQ was considered time consuming by some teachers, 

and as a result of this four teachers who filled in the initial CTQ did not wish to complete the post 

CTQ. The questions on the CTQ were deemed as quite successful by both the researcher and 

participating teachers in identifying and showing teacher capacity, which in turn meant that 

teacher growth could be measured. The evidenced growth on the CTQ matched what was 

observed in weekly team planning sessions. An item of the CTQ which less precisely identified 

growth in teacher capacity was question 6, as this was an open question that allowed participants 

to choose an area to discuss. Some participants chose different topics/skills in the pre and post 

CTQ, making it difficult to identify growth in understanding of the area.  One aspect of the CTQ 

which could potentially be modified is the inclusion of more opportunities to show an 

understanding of curriculum documentation. Currently, only three questions out of the six on the 

CTQ lend themselves to showing an understanding in this area. Whilst Knowledge of 

Mathematics and Understanding of Students’ Thinking could be shown on all questions of the 

CTQ, there was one less opportunity to show an understanding of Planning of Instruction. This is 

an area which others who use this questionnaire may wish to change.  

6.3.2.3 Planning Evidence  

The planning evidence analysed and discussed in the results chapter of this study (Chapter 4) 

shows a clear impact and implementation of ideas from the SMART tests. As discussed in the 

introduction chapter of this study, the research school ensures that all teachers who teach a certain 

year level are given time to plan collaboratively. As a result of this, planning documentation and 

other teaching and learning evidence cannot be attributed to individuals, they show what a group 

of teachers have been able to achieve in terms of planning as a result of working with SMART 

tests and with the affordances that were offered in the research school. As only qualitative, 

anecdotal data could be collected from this source, it was deemed too difficult to identify growth 

in this area. It was however easy to identify where and how the use of SMART tests impacted on 

this documentation, as teachers referenced and identified elements of SMART tests quite clearly 

in their planning documentation as it made it easier for them to refer to.  

6.3.2.4 Comparing and Contrasting Instrumentation  

The justification for using a mixed instrumentation approach in this study was to ensure that 

teacher self-reported growth on the TSARQ could be supported by evidenced growth on the CTQ. 

Analysis of the data collected in this research study confirmed that the two instruments provided 
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different but complementary measures of Teacher Capacity. As well as using the results from 

these questionnaires, it was also important to analyse the planning evidence and documentation 

from the year level teams, as, without observing teachers lessons, this was the closest data that 

could be collected on teacher practice in the classroom. 

6.4 Affordances and Limitations  

A key aspect of the successful implementation and use of SMART tests at the research school is 

the role of the researcher in the implementation process. Initially, teachers needed to be introduced 

to the SMART test website and system by a person who is quite familiar with how the system 

works mathematically and procedurally, and what aspects of the system can be utilised by 

teachers. The researcher in this study had weekly planning sessions with participating teachers, 

which allowed time for the participating teachers to be introduced to the SMART test system and 

also allowed the researcher to guide the teachers in which SMART tests to use for each particular 

unit of work. Time was also available for participating teachers to download their student data, 

and discuss the needs of the students based on their SMART test result and any misconceptions 

which were identified. Having this time within the school day meant that teachers were supported 

with the analysis of their student data, and could ask the researcher any questions they had about 

the SMART test system, or their student’s data. Throughout the study, the role of the researcher 

diminished as teachers developed their confidence in using the SMART test system, and were 

able to use the SMART test website as a reference if they had any questions regarding their student 

data or mathematical concepts. The role of the researcher as a coach may have had an impact on 

the teachers' success in working with the SMART system. However this dual role did not affect 

the efficacy of the research framework and instruments used to identify and measure teacher 

capacity for mathematics. 

Another important aspect of the successful implementation of SMART tests in the research school 

is the ongoing commitment and willingness of participating teachers to take responsibility for 

their own ongoing professional growth. The participating teachers all demonstrated increased 

enthusiasm towards mathematics planning and teaching throughout the course of the 

implementation of SMART tests. From observation, it was apparent that teachers participating in 

this study wanted to improve their teaching capacity in mathematics, and as a result of this, readily 

participated in all elements of this study. By looking at the first two questions on the TSARQ, it 

can be identified that participating teachers in this study enjoy teaching mathematics and also are 

now more comfortable discussing mathematics with their colleagues.  

The researcher recognises that in some schools, individual teachers take the initiative in utilising 

SMART tests for their own classes without necessarily involving colleagues or requiring 
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additional administrative support from the school leadership. While it is expected that individual 

teachers can benefit from this experience, this use of SMART tests has not been the focus of this 

study. Use by individual teachers would not have provided clear evidence of implementation 

through unit plans across year levels that have been evident in this study. In order to be sustainable 

in its impact across different school levels, SMART tests require a coordinated and well supported 

implementation that this study has been able to exemplify.   

6.5 Answering questions relating to the objectivity and influence of the 

researcher 

Given the context for the study, was there a risk to both objectivity and the locus of control in that 

the author was researching teachers in her own school? The regular planning meetings which were 

essential to the study were already a feature of the school’s teaching and learning program before 

SMART tests were implemented. Having introduced teachers to the idea of SMART tests and 

received their consent to participate in the study, all relevant information regarding student 

performance could be accessed only by the classroom teacher, as the researcher was not able to 

access individual teachers’ classroom data. Although the data were brought to planning meetings 

at the initial request of the researcher, throughout the course of the implementation, teachers, of 

their own volition, regularly and consistently brought their own data for sharing and discussion. 

Initially, the researcher needed to take an active role in the conduct of the planning meetings, but 

soon this role diminished as teachers themselves took charge at each of the year levels. On the 

occasions when the researcher was unable to attend planning meetings, these always proceeded 

as scheduled and teachers remained focused on using student data to inform planning and 

teaching. There were occasions in which the researcher, as coach, would visit classrooms but the 

focus of these visits was never related to the implementation of SMART tests. A typical focus of 

these visits would be supporting teaching techniques, questioning and behaviour management. 

A further question may be posed as to whether the author’s own professional status in her paid 

role as a coach was dependent on evidencing impact of increased teacher capacity. The coach’s 

role was to improve teaching and learning generally in mathematics. Performance and 

Development goals for the role were set in terms of improved student performance on national 

testing not in terms of teacher capacity. In order to improve student achievement, the use of 

SMART tests was expected to support improved teaching and learning. Other measures, such as 

guidance towards improved behaviour management and analysis of previous years’ national 

testing data were implemented. In practice, teachers quickly recognised that the use of online 

formative assessments in mathematics could be useful to them for planning and teaching and for 

raising student performance, particularly in those areas which had shown up as weak in national 
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testing. If the SMART tests were successful in raising student performance, and there is evidence 

that they were, this should be attributed more to teachers recognising the value of these formative 

tests rather than this being the result of personal promotion and advocacy by the researcher.  
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Chapter 7: Implications 
The final chapter of this thesis will identify the implications of the study as noticed throughout 

the duration of the research. It will make recommendations to the research school and to other 

schools who wish to implement SMART tests in their setting. These recommendations are based 

on the researcher’s experience in implementing this professional learning intervention. Finally 

there will be concluding statements about this study, and its specific contribution to the field 

7.1 Recommendations for the Research School 

As a result of conducting this research study into how SMART tests can be used to build teacher 

capacity in a school environment, I make the following recommendations to the research school 

on how they can continue to effectively use SMART tests to build teacher capacity: 

 Continue providing teachers with time to collaboratively unpack SMART test data, and 

use the data to inform planning and teaching on a regular basis 

 Ensure the leadership structure of the school stays supportive and collaborative to allow 

succession training of leaders in the area of mathematics 

 Provide staff with opportunity to share their learning in an open forum, to encourage other 

teams in the school to see the benefit of collaboratively using SMART test data to inform 

planning and teaching 

 Promote team planning team as an approach to continue to develop teachers’ capacity in 

the area of mathematics, with a specific focus of improving mathematical content 

knowledge and pedagogical content knowledge 

7.2 Recommendations for Schools planning to use SMART tests 

As a result of conducting this research into how SMART tests can be used to build teacher 

capacity in one school environment, I make the following recommendations to other schools 

planning to implement SMART tests: 

 Leadership support: Ensure that the leadership team has an active interest in the 

implementation and use of SMART tests, so they can support the implementation process 

by providing time for staff to have professional learning sessions on how they can be used 

to assess student understanding and build teacher capacity. 

 Collaborative planning: Build the culture in teams where teachers feel comfortable 

working collaboratively to discuss student data, identify misconceptions and discuss areas 

in which teachers feel they personally need assistance in the area of content knowledge. 

This needs to be supported by a leader who can facilitate this process. 
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 Access to computers for students: As the SMART test system requires internet access for 

students to complete the tests, access to computers is vital for the successful 

implementation of SMART tests in a school.  

 Allow the key stakeholders in the implementation of SMART tests in a school to organise 

to visit a school who regularly uses SMART tests. This will provide the opportunity for 

open discussion about the ways in which teachers who are already familiar with the use 

of SMART tests found they use them effectively. It will also allow the leader of the 

implementation process to ask questions regarding how to structure planning meetings 

and the collation of SMART test data.  

 Ensure teachers using the SMART test system feel comfortable to contact the SMART 

test team if they have any questions regarding their use. The website has a link which 

allows users to email one of the SMART test team to ask any questions or provide 

feedback on the SMART test system. 

 Allow teachers time to use the website as a teaching resource when planning teaching 

activities. The teaching activities section of the SMART test website offers many ideas 

for students at differing levels based on the SMART test data. It also provides professional 

reading suggestions based on individual SMART tests. 

Although this research had a focus on whole school implementation, individual teachers who 

would like to begin using SMART tests may benefit from their use without working 

collaboratively with a team. The guidance provided by the SMART test system allows individual 

teachers to develop their content knowledge by viewing a specific test, looking at the possible 

misconceptions students may have and also identifying the understanding sequence of a particular 

topic or unit of work. Whilst individual teachers will not have the benefit of working 

collaboratively and being able to discuss the SMART tests, misconceptions and possible teaching 

activities, they may recruit other teachers into using SMART test as they begin to see the benefits 

of their use.  

Before implementing SMART tests as an individual teacher, it is important to note that it will 

involve time and commitment to developing an understanding of how they work, how they can 

be used to assess student understanding, and how to best implement them into a classroom 

environment. Teachers also need to be aware that they do not give you a percentage score or total 

score- the results they give you will only be a learning stage, which is aimed to benefit the teacher 

and their planning rather than provide feedback directly to the student.  
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7.3 Concluding Statements on Contribution to Research Field 

This research study has contributed a number of new ideas and resources to the research field. 

The final section of this thesis will briefly identify and discuss these ideas and resources, as well 

as make suggestions for future research in this area. 

7.3.1 Suggestions for future research  

As a result of this research study, I make the following recommendations for future research in 

this area: 

- While there have been positive results from the current research school, this study should 

be replicated in other schools particularly with a view to identifying optimal conditions 

for the implementation of SMART tests and also for confirming the findings of this study.  

- In other countries where suitable forms of online mathematics formative assessment are 

available to teachers, similar studies should be undertaken.   

- An open question is the extent to which individual teachers can derive benefit from using 

SMART tests in a school where they are the only user and where systematic school-wide 

support for the implementation of SMART tests is not able to be provided. 

- Further studies may investigate the impact of SMART tests on improved student 

outcomes across a range of schools. In the research school, the use of SMART test appears 

to have had a positive impact on student outcomes. However, these gains have not taken 

place over a sustained period of time and may be influenced by other factors. 

- Research on the use of SMART tests on pre-service teacher education. While the present 

study has shown that the benefits of using SMART tests have been more evident among 

more experienced teachers, there may be other dimensions in which pre-service and 

newly graduated teachers can benefit from the use of SMART tests. 

- Research involving the use of this construct of teacher capacity to identify teacher 

strengths in mathematics, and to identify areas for improvement for individual teachers. 

- Use of the research instruments for coaching purposes, to identify and measure growth in 

teacher capacity over a period of time. 

7.3.2 Development of teacher capacity 

This research study has shown that teachers with differing levels of expertise, from graduate to 

expert teachers, can report and show improvement in teacher capacity in the four domains 

identified throughout this study; Knowledge of Mathematics, Knowledge of AusVELS/Australian 

Curriculum, Understanding of Students’ Thinking and Planning of Instruction. As originally 

hypothesised, I was expecting that graduate teachers would report and demonstrate the most 

growth as a result of SMART tests. It is apparent throughout this study that this was not the case.  
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7.3.3 Development of instrumentation to identify growth in teacher capacity 

This research study has shown how two research instruments, the TSARQ and CTQ, when used 

together can effectively identify and measure growth in teacher capacity on the four domains 

identified throughout this study: Knowledge of Mathematics, Knowledge of AusVELS/Australian 

Curriculum, Understanding of Students’ Thinking and Planning of Instruction. It is important to 

note that whilst the TSARQ was effective for teachers to self-report their own growth, this data 

needed to be supported by evidenced growth on the CTQ. As discussed in the introductory chapter 

of this research study, the term teacher capacity is widely used by education departments Australia 

wide (Section 1.1), however is not clearly defined and does not have a construct which can be 

identified and measured. This study has shown how the use of a construct of teacher capacity can 

effectively identify and measure growth in teacher capacity over a period of time, and has also 

provided a definition and construct to use in mathematics.  

7.3.4 Support of teacher professional development 

This research study used two models of effective professional development to develop the 

research instruments: Hawley & Valli (1999) and Timperley et.al (2007). This study has supported 

the nine elements of teacher professional development identified by Hawley & Valli (1999), the 

seven elements in professional learning that are considered to have maximum impact on a range 

of student learning outcomes by Timperley et.al (2007), and the four key content areas that should 

be covered in effective teacher professional learning discussed by Timperley et.al (2007). (Section 

3.3) This study has shown that implementing a framework consistent with the research on 

effective professional development can be successful in building teacher capacity in the area of 

mathematics, evidenced by teacher self-reported growth on the TSARQ and evidenced growth on 

the CTQ.  
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Appendix A: Teacher Self-Appraisal Retrospect Questionnaire  

SMART test Pre and Post Comparison 

Name: __________________________________ 

For each area below, indicate on the first number line where you believe your ability in the area 

was prior to the use of SMART tests, and on the second number line indicate where you believe 

your ability in the area was with SMART test experience. You may wish to provide a comment. 

Overall Response to my experience of using SMART tests 

Confidence when speaking to my colleagues about Mathematics 

Pre SMART test 

 

With SMART test experience 

 

Comments: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 

  



163 | P a g e  
 

On the number line below, indicate your personal feeling about teaching Mathematics prior to 

the implementation of SMART tests and after your experience with SMART tests. 

Pre SMART test 

 

 

 

With SMART test experience 

 

Comments: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 
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For each area below, indicate on the first number line where you believe your confidence in the 

area was prior to the use of SMART tests, and on the second number line indicate where you 

believe your ability in the area was after using SMART tests. You may wish to provide a 

comment. 

Knowledge of Mathematics 

Pre SMART test 

  

With SMART test experience 

 

Comments: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 
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Pre SMART test 

 

With SMART test experience 

 

 

Comments: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 
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Knowledge of content in the AusVELS/Australian Curriculum 

Pre SMART test 

 

With SMART test experience 

 

 

Comments: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 
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Understanding of Students’ Thinking 

 

Pre SMART test 

 

 

With SMART test experience 

 

 

 

Comments: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 
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Planning of Instruction 

Pre SMART test 

 

With SMART test experience 

 

Comments: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 
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Pre SMART test  

 

With SMART test experience 

 

 

 

 

 

 

Comments: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 
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Appendix B: Curriculum and Teaching Questionnaire  

 

Using teacher capacity to measure improvement in key elements of 

teachers’ mathematical pedagogical content knowledge. 

 

Name: _________________________________________________ 

 

School: Springside College 

Teaching history: 

Please specify what year levels you have taught, and approximately when.   

Year level  Dates taught 

  

  

  

  

 

Instructions:  

 We’d like you to write answers to this questionnaire, and then we may discuss them in 

the interview. This helps us because we get a written record of your responses, 

supplemented by the discussion in the interview, and it helps you because you get to think 

about the questions in advance of the interview. 

 It would help us if you didn’t discuss your responses with your fellow teachers.  

 Try not to worry about the kind of answer you think we are looking for. 

 We’ve tried to leave you plenty of space; it doesn’t mean we’re expecting you to fill it!  

 Please try to write something for each question.   

 Please mark any questions that you especially wish to discuss during the interview. 

 Feel free to use point form, diagrams, extra sheets of paper, or anything else to make your 

response clearer.  
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1. A Year 7 student is having difficulty with the following problem: 

Which one of these numbers is closest to 54.87? 

54.1978 54.775  54.8102 54.9189 55.87 

a. Give an explanation that would help this student. 

 

 

 

b. What explanation would you give as an alternative if the first didn’t work? 

 

 

 

 

c. At what year/grade level would you expect students to have a clear 

understanding of this topic? 
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2. Write down three ways of showing a Year 7 student that 
8

3
 is the same as 37.5%. 

METHOD 1 

 

 

 

 

 

METHOD 2 

 

 

 

 

 

METHOD 3 
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3. The following table is content descriptors from the Australian Curriculum 

Compare fractions using 

equivalence. 

Locate and represent fractions and 

mixed numerals on a number line 

 

• exploring equivalence among families of fractions by 

using a fraction wall or a number line (for example by 

using a fraction wall to show that 2/3 is the same as 4/6 

and 6/9) 

 

 

Solve problems involving addition 

and subtraction of fractions, 

including those with unrelated 

denominators 

 

• exploring and developing efficient strategies to solve 

additive problems involving fractions (for example by 

using fraction walls or rectangular arrays with dimensions 

equal to the denominators) 

 

 

a. What year level would you expect this to be from and why? 

 

 

 

 

b. What is the biggest misconception students have regarding fractions? 
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4. Consider the following problem from an online assessment. The drop-down boxes allow 

students to select from among the answers A, B or C. 

 

a. What is this item trying to find out about? 

 

 

 

b. Where are these underlying mathematical ideas considered specifically in 

AusVELS? 
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c. What difficulties do you think students might have? 

 

 

d. For students who find difficulty understanding the key ideas behind this question, 

what teaching activities could you suggest to help them? 
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5. Students are working on the following questions. Note that the questions do not require 

them to do any calculation. 

 

a. Rank the questions in order of difficulty (you may think that some have the same 

difficulty). 

 

b. Why might students get some of these questions wrong?  

 

 

c. What teaching activities might help students who are experiencing difficulty with this 

problem? 

 

 

 



177 | P a g e  
 

6. Choose a topic taught in years 5 or 6 or 7, which students frequently find difficult. 

Topic: ____________________________________________________________ 

a. What specific aspects of the topic do they find difficult? 

 

 

 

 

 

 

 

b. Why do you think they find it difficult? 

 

 

 

 

c. What teaching approaches (materials, explanations, strategies, assessment, etc.) 

would you use for this particular topic? Please especially mention any methods 

that you think are particularly relevant (e.g., if you have a special way of 

introducing the topic, or know of materials that are really helpful). 
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Appendix C: University of Melbourne Ethics Documentation  
25 July 2014 
Dr Max Stephens 
Melbourne Graduate School of Education 
The University of Melbourne 

 
Dear Dr Stephens, 

 

I am pleased to advise that the Melbourne Graduate School of Education Human Ethics Advisory Group 

(MGSE HEAG) has approved the following Minimal Risk application: 

 
Project title: Using teacher capacity to measure improvement in key elements of teachers’ 

mathematical pedagogical content knowledge. 

Researchers: Max Stephens, Sara McKee and Robyn Pierce. 

Ethics ID:  1442191 
MGSE HEAG ID: 109/14 

 
The project has been approved for the period: 25 July 2014 to 31 December 2014. 
It is your responsibility to ensure that all people associated with the Project are made aware of what has actually 
been approved. Research projects are normally approved to 31 December of the year of approval. Projects may be 
renewed yearly for up to a total of five years upon receipt of a satisfactory annual report. If a project is to continue 
beyond five years a new application will normally need to be submitted. 

 
Please note that the following conditions apply to your approval. Failure to abide by these conditions may result in 
suspension or discontinuation of approval and/or disciplinary action. 

 
(a)    Limit of Approval: Approval is limited strictly to the research as submitted in your Project application. 

 
(b)   Amendments to Project: Any subsequent variations or modifications you might wish to make to the 

Project must be notified formally to the Human Ethics Advisory Group for further consideration and 
approval before the revised Project can commence. If the Human Ethics Advisory Group considers that 
the proposed amendments are significant, you may be required to submit a new application for 
approval of the revised Project. 

 
(c)    Incidents or adverse affects: Researchers must report immediately to the Advisory Group and the relevant 

Sub- Committee anything which might affect the ethical acceptance of the protocol including adverse 
effects on participants or unforeseen events that might affect continued ethical acceptability of the Project. 
Failure to do so may result in suspension or cancellation of approval. 

 
(d)   Monitoring: All projects are subject to monitoring at any time by the Human Research Ethics Committee. 

 
(e)   Annual Report: Please be aware that the Human Research Ethics Committee requires that researchers 

submit an annual report on each of their projects at the end of the year, or at the conclusion of a project if 
it continues for less than this time. Failure to submit an annual report will mean that ethics approval will 
lapse. 

 
(f)    Auditing: All projects may be subject to audit by members of the Sub-Committee. 

 
Please quote the ethics registration number and the name of the Project in any future 

correspondence. On behalf of the Ethics Committee I wish you well in your research. 

Yours sincerely  

 
 
 
 

Associate Professor Dianne Vella-Brodrick 

Chairperson, Melbourne Graduate School of Education Human Ethics Advisory Group 

Phone: 83440254, Email: dianne.vella-brodrick@unimelb.edu.au 
 

cc:   Sara McKee, Robyn Pierce and Human Research Ethics Committee, Melbourne Research Office. 

Melbourne Education Research Institute (MERI) 
Melbourne Graduate School of Education 
Level 9 | 100 Leicester Street | The University of Melbourne Victoria 3010 | Australia 
T: +61 3 8344 8285 F: +61 3 8344 8213 W: www.education.unimelb.edu.au/research  

mailto:dianne.vella-brodrick@unimelb.edu.au
http://www.education.unimelb.edu.au/research
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Appendix D: DEECD Ethics Approval  
 
 
 

Department of Education and 
Early Childhood Development 

 
Strategy and Review Group  

2 Treasury Place 

East Melbourne, Victoria 3002 

Telephone:+61 3 9637 2000 

DX 210083 

GPO Box4367 

Melbourne, Victoria 3001 
 

 
2014_002382 
Ms Sara McKee 
University of Melbourne 

Melbourne Graduate School of Education 

UNIVERSITY OF MELBOURNE VIC  3010 

 
Dear Ms McKee 

 
Thank you for your application of 12 May 2014 in which you request permission to conduct research in 
Victorian government schools and/or early childhood settings titled Using teacher capacity to measure 
improvement in key elements of teachers' mathematical pedagogical content knowledge. 

 
I am pleased to advise that on the basis of the information you have provided your research 
proposal is approved in principle subject to the conditions detailed below. 

 
1. The research is conducted in accordance with the final documentation you provided to the Department of 

Education and Early Childhood Development. 

 
2. Separate approval for the research needs to be sought from school principals and/or centre directors. 

This is to be supported by the DEECD approved documentation and, if applicable, the letter of approval 
from a relevant and formally constituted Human Research Ethics Committee. 

 
3. The project is commenced within 12 months of this approval letter and any extensions or variations 

to your study, including those requested by an ethics committee must be submitted to the 
Department of Education and Early Childhood Development for its consideration before you 
proceed. 

 
4. As a matter of courtesy, you advise the relevant Regional Director of the schools or governing 

body of the early childhood settings that you intend to approach. An outline of your research and a 
copy of this letter should be provided to the Regional Director or governing body. 

 
5. You acknowledge the support of the Department of Education and Early Childhood Development in· any 

publications arising from the research. 

 
6. The Research Agreement conditions, which include the reporting requirements at the conclusion of your 

study, are upheld. A reminder will be sent for reports not submitted by the study's indicative 
completion date. 

 
7. If DEECD has commissioned you to undertake this research, the responsible Branch/Division will need 

to approve any material you provide for publication on the Department's Research Register 

 
 I wish you well with your research study. Should you have further enquiries on this matter, please 

contact Youla Michaels, Project Support Officer, Research, Evaluation and Analytics Branch, by 
telephone on (03) 9667 2707 or by email at michals.youla.y@edumail.vic.gov.au 

Yours Sincerely,  

Joyce Cleary 
Director 

Research, Evaluation and Analytics Branch 
17/07/2014
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Appendix E: Implementation of Ethics  

As the researcher held a position of leadership at the research school, this was discussed as part 

of the ethics application. Whilst the researcher was not a line-manager of staff in the 

Professional Learning Team (PLT), one component of the researcher’s leadership role was to 

lead Personal Development Plan (PDP) meetings with teachers. In the Ethics Approval 

application it was explained that the researcher would not use any evidence from the research 

in PDP meetings and that any information or data gathered as part of this research would not 

be included in any way in their PDP meeting without the express approval of participating 

teachers.  The researcher’s primary role at the research school was to coach and mentor teachers 

in the area of Mathematics, and this research would be an additional professional learning 

opportunity for teachers. However, teachers were free to opt in or opt out of this study; and had 

the opportunity to withdraw their data at any time, provided it had not been pooled as part of 

analysis. The researcher asked another senior staff member at the research school to formally 

introduce the project to eligible teachers, to distribute and collect consent forms, and to relay 

any questions or concerns staff members may have to protect their privacy. While all eligible 

teachers completed the initial consent form, subsequently two teachers decided not to complete 

any questionnaires whilst still remaining part of the teaching team. Two teachers completed 

the initial questionnaire however did not complete any other questionnaires whilst still 

participating in planning meetings. In presenting the research, teachers’ comments and their 

artefacts were made de-identified at all times.  
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Appendix F: Plain Language Statements for Principal and Teachers  

 

Principal PLS 

February 2015 

Using teacher capacity to measure improvement in key elements of teachers’ mathematical 

pedagogical content knowledge.  

I am writing to ask permission to undertake a Research Project, entitled ‘Using teacher capacity to measure 

improvement in key elements of teachers’ mathematical pedagogical content knowledge’ as result of using 

on-line diagnostic assessments of students’ thinking at Springside College. The research is being undertaken as 

part of my enrolment in the Doctor of Education degree in the Melbourne Graduate School of Education at The 

University of Melbourne.  My supervisors for the project are Dr. Max Stephens and Associate Professor Robyn 

Pierce.  The project has been approved by the Human Research Ethics Committee.  Permission to undertake the 

project has also been received from DEECD.  

The research will involve: 

 Use of  SMART (Specific Mathematics Assessments that Reveal Thinking) tests in Years 5 to 9 

 Continuing teacher professional learning on utilising SMART tests 

 Collecting copies of lesson plans and work programs from teachers 

 Observing/recording team planning meetings where teachers discuss future lessons and student data 

 Teachers completion of 6 questionnaires (10 minutes each)  

 Teachers participation in three 20 minute interviews 

We will protect the anonymity of all participants and the confidentiality of their responses to the fullest possible 

extent, within the limits of the law. Names and contact details will be kept in a separate, password-protected 

computer file from any data concerning the participant. In the final report, all participants and the educational 

institution will be referred to by a pseudonym. We will remove any references to personal information that might 

allow someone to guess the identity of any participant.  However, since the number of people involved in the 

project is small, it is possible that someone may still be able to identify them. 

Once the thesis arising from this research has been completed, a brief summary of the findings will be available 

if you wish to see it. It is also possible that the results will be presented at academic conferences and in research 

publications. You will be provided with any resulting publications. Any data collected for the project will be kept 

securely in the Melbourne Graduate School of Education for five years from the completion of the research report, 

before being destroyed. 

The participation of any of your staff in this study is completely voluntary. Should they wish to withdraw at any 

stage, or to withdraw any unprocessed data they have supplied, they are free to do so without prejudice.  

Should you require any further information, or have any concerns, please do not hesitate to contact either of the 

researchers; 

Associate Professor Robyn Pierce: r.pierce@unimelb.edu.au 8344 8519 

Dr. Max Stephens: m.stephens@unimelb.edu.au; 9035 4976.  

Sara McKee: mckee.sara.j@edumail.vic.gov.au, 93614204 

Should you have any concerns about the conduct of the project, you are welcome to contact the Executive 

Officer, Human Research Ethics, The University of Melbourne, on ph: 8344 2073, or fax: 9347 6739. 

 

mailto:r.pierce@unimelb.edu.au
mailto:m.stephens@unimelb.edu.au
mailto:mckee.sara.j@edumail.vic.gov.au
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Teacher PLS 

February 2015 

Using teacher capacity to measure improvement in key elements of teachers’ 

mathematical pedagogical content knowledge.  

I am writing to ask permission to undertake a Research Project, entitled ‘Using teacher 

capacity to measure improvement in key elements of teachers’ mathematical pedagogical content knowledge’ as 

a result of using on-line diagnostic assessments of students’ thinking at Springside College. The research is being 

undertaken as part of my enrolment in the Doctor of Education degree in the Melbourne Graduate School of 

Education at The University of Melbourne.  My supervisors for the project are Dr. Max Stephens and Associate 

Professor Robyn Pierce.  The project has been approved by the Human Research Ethics Committee.  Permission 

to undertake the project has also been received from DEECD.  

If you agree to take part in the research, your participation will involve the following: 

 Use of SMART (Specific Mathematics Assessments that Reveal Thinking) tests in the year levels you currently 

teach 

 Continuing teacher professional learning on utilising SMART tests. 

 We will ask you to give us copies of your lesson plans relating to the lessons taught over the course of one topic 

(approximately 4-6 weeks). 

 We would ask you to give us copies of your students’ work (names removed) with your comments on them.  

 We will observe and record some team planning meetings where you discuss planning lessons and student data 

 We will ask you to participate in an interview that will take about 20 minutes. In the interview we will be 

interested in finding out your thoughts on the current unit of work you are teaching.  The interview will be 

recorded so that we can ensure that we can make an accurate record of what you say. 

 We will get you to fill out a questionnaire, to find out your thoughts on de-identified student work samples relating 

to your current unit of work.  The questionnaire should not take longer than about 20 minutes to complete. 

We intend to protect your anonymity and the confidentiality of your responses to the fullest possible extent, within 

the limits of the law. Your name and contact details will be kept in a separate, password-protected computer file 

from any data concerning you. In the final report, you will be referred to by a pseudonym. We will remove any 

references to personal information that might allow someone to guess your identity; however, you should note 

that as the number of people involved in the project is small, it is possible that someone may still be able to identify 

you. 

Once the research report arising from this research has been completed, a brief summary of the findings will be 

available to you if you wish to see it. It is also possible that the results will be presented at academic conferences 

and in research publications. The data will be kept securely in the Melbourne Graduate School of Education for 

five years from the completion of the research report, before being destroyed. 

Please be advised that your participation in this study is completely voluntary. Should you wish to withdraw at 

any stage, or to withdraw any unprocessed data you have supplied, you are free to do so without prejudice. If you 

would like to participate, please indicate that you have read and understood this information by signing the 

accompanying consent form and returning it in the envelope provided. 

Should you require any further information, or have any concerns, please do not hesitate to contact either of the 

researchers; 

Associate Professor Robyn Pierce: r.pierce@unimelb.edu.au 8344 8519 

Dr. Max Stephens: m.stephens@unimelb.edu.au; 9035 4976.  

Sara McKee: mckee.sara.j@edumail.vic.gov.au, 93614204 

Should you have any concerns about the conduct of the project, you are welcome to contact the Executive 

Officer, Human Research Ethics, The University of Melbourne, on ph: 8344 2073, or fax: 9347 6739. 

 

mailto:r.pierce@unimelb.edu.au
mailto:m.stephens@unimelb.edu.au
mailto:mckee.sara.j@edumail.vic.gov.au
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