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Abstract 

Abstract 
The study reported in this thesis, the first in the field, aimed to generate substantive 

theory on the perspectives of experienced Western Australian (WA) primary school 

teachers in non-government primary schools on an assessment-focussed curriculum 

area, namely, the WA Curriculum: Digital Technologies (P-10) subject (“WA 

technologies subject”). As a qualitative study, it was conceptualised to be located 

theoretically at three levels. First, it was located within the interpretivist paradigm. 

Secondly, within the interpretivist paradigm, symbolic interactionism was the 

theoretical perspective. Finally, qualitative methods of data collection and grounded 

theory analysis were employed to generate substantive theory. 

Before 2018, schools and teachers were required to teach the WA technologies 

subject; however, they were not required to report on their students’ knowledge of it. 

In 2018, it became mandatory that this knowledge is reported (School Curriculum 

and Standards Authority, 2016d). The consequence of this is that teachers are 

required to assess their students’ knowledge of the subject’s curriculum to gather 

data for that reporting. To assist teachers to assess it, ACARA provides online 

sample projects (Australian Curriculum, Assessment and Reporting Authority 2015). 

These samples provide teachers with general guidance. More detailed guidance is 

available on digital technologies curriculum websites in each Australian state and 

territory. 

Chapter One is an introductory chapter. Chapter Two provides the background to the 

WA Curriculum: Digital Technologies (P-10) subject in non-government primary 
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schools, which recently became strongly assessment focussed with the mandated 

requirement to report students’ knowledge of it. Chapter Three provides an overview 

of the academic literature to position the study within research regarding the 

assessment of computing-related subjects. Chapter Four describes the qualitative 

research approach adopted in the study. Chapters Five, Six, and Seven present theory 

generated in relation to the central aim of the study. 

Three propositions were generated. The first proposition is that experienced teachers 

generate perspectives that they develop WA technologies subject mastery by going 

through three stages – the exploration stage, the discovery stage, and the specialist 

stage. The second proposition is that experienced teachers generate perspectives that 

outcomes of a particular type are realised from the teaching and the associated 

assessment of the WA technologies subject. The third proposition is that experienced 

teachers generate perspectives that there are certain influences that have a positive 

and a negative influence on the extent to which they develop WA technologies 

subject mastery.  

Chapter Eight concludes the thesis and outlines a series of recommendations on how the 

results may inform education policymakers, curriculum development, pedagogy, 

school leadership, pre-service teacher preparation, and continuing professional 

development of teachers. Finally, it suggests areas for further research.  
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Chapter One 

Introduction 

Chapter One: Introduction 
Rapid global technological change holds great promise for tomorrow’s citizens who 

hold computing-related skills. At the same time, technological change poses 

challenges for teachers charged with preparing today’s school students to develop 

the knowledge, skills and understandings demanded by an increasingly technology-

centric world. The World Economic Forum (2016) estimated that 65 per cent of 

children who entered primary school in 2016 will work in jobs that do not yet exist. 

Accordingly, empowering teachers to prepare students for emerging digital careers is 

essential if these students are to avoid being ‘left behind’. 

Globally, governments are responding by introducing mandated computer 

technology-based subjects. For example, a new computing-related subject has been 

added to the Australian curriculum which, from 2018, requires teachers to both teach 

and report on this subject (School Curriculum and Standards Authority, 2016d). 

However, research indicates that the full depth and breadth of computing-related 

topics are not being adequately covered and that effective teaching of future-focused 

computing skills is still quite rare, even in the most innovative primary schools 

(Organisation for Economic Co-operation and Development, 2016).  

In Australia, prior to 2015, teaching and assessment of computing-related skills was 

limited to high school computer science teachers of years 11 and 12 students (aged 

16 and 17) (School Curriculum and Standards Authority, 2016a, 2017a). Typically, 

these teachers were skilled and confident in their subject, having previously trained 

in computer science or information communications and technologies (ICT). From 
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2015, the new pre-primary to year 10 Australian computing-related curriculum was 

introduced (Australian Curriculum, Assessment and Reporting Authority, 2015f), 

requiring teachers, often with little prior computer science or ICT experience, to 

teach and assess their students in this unfamiliar subject.  

Little research has been undertaken on the perspectives of primary school teachers 

who are placed in this position. To seek to address this deficit, the study reported in 

this thesis, the first in the field, focused on Western Australian primary school 

teachers’ perspectives on the new subject, which places assessment at its curriculum 

core. This positionality is understandable as assessment is the yardstick by which 

effective teaching is measured. Assessment sheds light on students’ understanding, 

guides what must be learned, and illuminates the expected standard to be achieved 

(Athanasou & Lamprianou, 2002). At a foundational level, assessment provides a 

critical link between learning a curriculum and the teaching of that curriculum (Cross 

Sectoral Assessment Working Party, 2011). At the same time, little is known about 

the perspectives of teachers on digital technologies curricula that indicate such an 

emphasis. The aim of the study reported later in this thesis was to enhance 

understanding on this.  

The remainder of this introductory chapter is presented in six parts. First, key terms 

frequently used in the study are defined. Secondly, the genesis of the WA Curriculum: 

Digital Technologies (F-10) subject (“WA technologies subject”) is described. 

Thirdly, an overview of the literature surrounding assessment of computing-related 

subjects is presented. Fourthly, a brief description of the methodology of the study is 

given. Finally, an overview of the structure of the remainder of this thesis is outlined. 
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Definition of Key Terms 

Definitions of key terms used throughout this thesis are now offered. 

Primary Schools 

In WA, children attend primary school from age four through to age 11. Pre-primary 

is the first compulsory year of schooling for students aged five years. Their second 

year of schooling is year one and their final year of primary schooling is year six. 

Non-Government Schools 

In the Australian state of WA, schools are owned and operated by government and 

non-government entities. Non-government entities include Catholic Education WA 

schools, and schools which are members of the Association of Independent Schools 

of Western Australia (AISWA). For clarity and brevity, these non-government 

primary schools will be termed “primary schools” throughout this thesis. 

Computational Thinking 

Computational thinking is a term coined by Papert (1996) and popularised by Wing 

(2006). Cuny, Snyder, and Wing (2010) defined “computational thinking” as “the 

thought processes involved in formulating problems and their solutions so that the 

solutions are represented in a form that can be effectively carried out by an 

information-processing agent” (p. 1). 
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WA Digital Technologies Subject 

The WA Curriculum: Digital Technologies (F-10) is one of two strands of the WA 

Curriculum: Technologies (P-10) school subject (School Curriculum and Standards 

Authority, 2014h). In this thesis, the term “WA ‘technologies’ subject” refers to 

those sections of the WA Curriculum: Digital Technologies (P-10) subject relevant 

to WA primary school students. This subject is applicable to all WA schools, 

including government and non-government schools. 

Computing-Related Subjects 

By learning computing-related subjects, students learn the concepts of computational 

thinking, computer programming, and the effects of computing in society. The 

Australian term describing the subject is ‘digital technologies’ (Australian 

Curriculum, Assessment and Reporting Authority, 2014). This term is not an 

internationally-consistent or accepted term. For example, within England, the subject 

is called ‘computing’. In Europe, the terms ‘informatics’ or ‘computing’ are used. In 

the United States of America, students study a computer science subject (Balanskat 

& Englehardt, 2015). Unless specified otherwise within this thesis, the term 

‘computing-related subjects’ will be used to describe these subjects commonly. 

Parents 

Parents are one or more people who hold parental responsibility for a child. These 

people include the child’s parents, carers, relatives, or others. The Government of 

Australia (2018) states: “parental responsibility, in relation to a child, means all the 
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duties, powers, responsibilities and authority which, by law, parents have in relation 

to children” (p. 183). For clarity and brevity, those with parental responsibility for a 

child will be termed “parents” throughout this thesis. 

Blockchain 

Blockchain is a relatively new and sophisticated computer technology for securely 

conducting and managing financial transactions (Nofer, Gomber, Hinz, & Schiereck, 

2017). 

Perspectives 

Perspectives are frameworks through which people make sense of the world (Woods, 

1992). This definition comes from the interpretivist paradigm, which guided the 

research approach of the study. 

Theory 

Theory is defined by Strauss and Corbin (1990) as “a set of well-developed concepts 

related through statements of relationship” (p. 15). 

Background to the Study 

The next section of this chapter provides the reader with a brief description of a 

computing-related subject in England to provide some global context for 

understanding the WA technologies subject.  
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Introduction to the Computing Subject in England 

Demand for employees skilled in computer technology is already high. Indeed, in 

Europe, it is expected that there may be a shortage of 800,000 skilled computing 

employees by 2020 (Balanskat & Englehardt, 2015). To increase the number of 

computing skilled school graduates in England, in 2013 the Department for 

Education in England mandated the teaching of a new “computing” subject 

(Department for Education, 2013a). This subject is mandatory for students aged 

between five and 16 in all English state-maintained schools. The teaching of the 

subject is optional for independent schools, academies, and free schools (The Royal 

Society, 2017).  

Introduction to the Australian Digital Technologies Subject 

In 2008, the Melbourne Declaration on Educational Goals for Young Australians 

(Ministerial Council on Education, 2008) stipulated that Australian school students 

be trained in a computing-related subject. In response to the Declaration, the 

Australian Curriculum, Assessment and Reporting Authority (ACARA) approved a 

new computing-related subject for implementation in schools in 2015 (Australian 

Curriculum, Assessment and Reporting Authority, 2015f). ACARA called the 

subject the ‘Australian Curriculum: Digital Technologies (F–10)’. This Australian 

digital technologies subject is compulsory for all primary school students and high-

school students in years seven and eight. The subject is optional for high-school 

students in years nine and 10 (Australian Curriculum, Assessment and Reporting 

Authority, 2015a).  
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Before 2018, schools and teachers were required to teach the WA technologies 

subject; however, they were not required to report on their students’ knowledge of it. 

In 2018 it became mandatory that schools and teachers report students’ knowledge of 

the subject to students’ parents (School Curriculum and Standards Authority, 

2016d). The consequence of this is that teachers are required to assess their students’ 

knowledge of the subject’s curriculum to gather data for that reporting. To assist 

teachers to assess it, ACARA provides online sample projects (Australian 

Curriculum, Assessment and Reporting Authority 2015). These samples provide 

teachers with general guidance. More detailed guidance is available on digital 

technologies curriculum websites in each Australian state and territory. 

Introduction to the WA Technologies Subject 

The School Curriculum and Standards Authority (SCSA) is a WA government 

department, responsible for the WA school curricula. In 2015, SCSA approved a 

new WA technologies subject for implementation in schools. This subject is called 

‘WA Curriculum: Digital Technologies (P-10)’ (School Curriculum and Standards 

Authority, 2017c) and is based on the Australian Curriculum: Digital Technologies 

(F-10) subject (Australian Curriculum, Assessment and Reporting Authority, 2014; 

School Curriculum and Standards Authority, 2017c). SCSA has customised the WA 

subject, cognisant of the needs of WA schools, teachers, and students. 

In 2018, SCSA placed great emphasis on its mandate that WA teachers must assess 

and report their students’ knowledge of the WA technologies subject (School 

Curriculum and Standards Authority, 2016d). To assist teachers with this 

assessment, SCSA provides sample projects graded from “Excellent achievement”, 
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through to “Very low achievement” (School Curriculum and Standards Authority, 

2016b, p. 1). Further guidance on techniques to assess their students’ WA 

technologies subject knowledge include observation, group activities, and peer 

assessment (School Curriculum and Standards Authority, 2017c). 

Overview of Computing and Digital Technologies Assessment Literature 

Teachers are trained at considerable cost to governments. In the context of 

computing-related subject pedagogy, in order to benefit from this investment, 

research into assessment is required to improve pedagogical practices (Wilson & 

Guzdail, 2010) which, according to Turvey, Potter, Allen, and Sharp (2014), are in 

danger of stagnating and limiting student learning of the subject. 

Assessment allows education stakeholders to make informed decisions about 

students’ subject knowledge and enables measurement of schooling systems to 

improve student learning outcomes (Black & Wiliam, 1998). Schools use various 

approaches of assessment to generate data for stakeholders, who can include 

students, parents, teachers, school administrators, education departments, and 

politicians. These approaches include summative, formative, and national 

assessments.  

Stiggins (2002) made a distinction between assessment of learning and assessment 

for learning (p. 758). Assessment of learning, or summative assessment, enables 

teachers and their students to understand learning achievements at the end of subject 

instruction, and provides data to enable reporting of students’ subject knowledge 

(McMillan, 2007). Assessment for learning, or formative assessment, describes 
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ongoing assessment throughout a teaching unit and may inform teachers’ practices, 

and informs changes to teaching strategies to better meet students’ needs (Cross 

Sectoral Assessment Working Party, 2011). Being standardised and conducted 

across all schools in a country, national assessments provide data to facilitate 

informed decisions about education systems, student placements, and student 

progress. 

The Computer Science Education Research Group (2017) recommended a 

multifaceted approach to the assessment of students’ knowledge of computing-

related subjects. These include giving assignments and engaging in cognitive 

interviewing (School Curriculum and Standards Authority, 2017c), student self-

assessment or peer-assessment (Turvey et al., 2014), computational thinking 

challenges to assess computational thinking and problem-solving skills (Budinská & 

Mayerov, 2017), and computer program artefact analysis to assess computer 

programming and problem-solving skills (Grover & Basu, 2017).  

Research Method 

The aim of this study was to generate substantive theory on the perspectives of 

experienced WA teachers in non-government primary schools on the recently 

assessment-focussed WA technologies subject. Substantive theory is defined by 

Punch and Oancea (2014) as “theory about a substantive issue or phenomenon … 

Substantive theory is content-based theory, and is not concerned with methods. Its 

purpose is to explain some phenomenon or issue of interest—it is explanatory 

theory. … Substantive theory both describes and explains” (pp. 20–21). 
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The study reported here is based on interviews with seven WA primary school 

teachers. As a qualitative study, it was conceptualised to be located theoretically at 

three levels. First, it was located within the interpretivist paradigm. Secondly, within 

the interpretivist paradigm, symbolic interactionism was the theoretical perspective. 

Finally, qualitative methods of data collection and grounded theory analysis were 

employed to generate substantive theory. 

As a way of viewing or understanding the world (Guba & Lincoln, 1994), the 

paradigm of interpretivism is used to study peoples’ lives in order to understand the 

society and culture within which they live and work (Creswell, 2009). In the 

interpretivist paradigm, the individual and society are considered inseparable units 

(O'Donoghue, 2006). To understand the individual, researchers must understand the 

society of which they are a member. Equally, to understand a society, researchers 

must understand the individuals within that society (O'Donoghue, 2006). Knowledge 

is constructed by observing participants within their society, with participants’ 

actions and words being interpreted for the audience of the study (Corbin & Strauss, 

2008).  

Within the underlying interpretivist paradigm, the theoretical perspective of 

symbolic interactionism provided further direction to the study. Symbolic 

interactionism is “a sociological perspective that emphasises the centrality of 

meaning in interaction. It is the study of the self-society relationship as a process of 

symbolic communication” (Minichiello, Aroni, Timewell, & Alexander, 1990, p. 

19). In the interpretivist paradigm, society and the individual may be considered 

inseparable in creating meaning and interpretation (O'Donoghue, 2006). Symbolic 

interactionism delves deeper into this relationship by seeking to understand how 



11 

individuals interpret objects, others, and events in their daily lives. Indeed, this 

interpretation may lead people to behave in situations as they do (Benzies & Allen, 

2001). Symbolic interactionism guides researchers to the meanings that people 

ascribe to their day-to-day actions and events. It is people’s perspective of objects, 

others, and events from which that meaning is derived (Chenitz & Swanson, 1986). 

Central research question. 

A central research question is the broadest possible question that encompasses a 

study’s aim (Creswell, 2009). The central research question for this study was stated 

thus: “what are experienced WA non-government primary school teachers’ 

perspectives on a recently assessment-focused WA technologies subject taught in 

their schools?” While this question gave direction, it was considered too broad to be 

posed directly to participants. Therefore, the central research question was restated 

into data collection questions. These data collection questions were documented in 

an aide-mémoire to guide semi-structured interviews to capture data relevant to 

answering the central research question (Punch & Oancea, 2014). 

Data collection and analysis. 

The selection of participants was nonprobabilistic, or purposeful, which Merriam and 

Tisdell (2016) asserted as being suitable for a qualitative study. Patton (1999) 

recommended purposeful sampling for qualitative studies, which entails studying a 

few participants in depth to generate substantive theory. 

Semi-structured interviewing guidelines were followed to gather interview data from 

participants. Grounded theory approaches were used to analyse those data to 
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generate substantive theory regarding participants’ perspectives of a recently 

assessment-focussed WA technologies subject for primary schools (Strauss & 

Corbin, 1994). Grounded theory is a method for generating theory that is grounded 

in data gathered during a study (Charmaz, 2006). Through transcription and 

grounded theory analysis of those data, theory was generated in relation to the 

central aim. 

Data collection and data analysis occurred simultaneously. After each interview, 

audio-recordings were transcribed and analysed using grounded theory methods. 

Theory generated from this analysis directed the selection of participants and data 

gathering questions for subsequent interviews. As an iterative process, early theory 

was refined during subsequent interviews and through data analysis (Merriam & 

Tisdell, 2016).  

Trustworthiness of the Data 

The criteria used to ensure the trustworthiness of data followed recommendations by 

Lincoln and Guba (1985). Strategies utilised included member checking, peer 

debriefing, and audit-trail (Guba, 1979; Patton, 1999). These strategies promoted the 

production of knowledge that presented an accurate portrayal of the perspectives of 

the participants in the study (Merriam & Tisdell, 2016).  

To prepare for any future audit of the study, documents describing the study’s 

progress were recorded. These documents included audio-recordings, interview 

transcripts, and an investigator’s daily diary. Rodgers and Cowles (1993) 

recommended the use of an investigator’s daily diary to record observations, 
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assumptions, coding documents, memos, diagrams, and reflections such as thoughts 

and emotions observed during data collection and analysis. Such a daily diary was 

kept and updated throughout data collection, data analysis, and theory generation. 

Positionality 

Growing up in a ‘high-tech’ house, I have always had an interest in computer 

technology. My mother worked in a secure military facility. My father was a nuclear 

scientist who managed the nuclear health department in a large WA hospital. With 

my two sisters, we were test subjects for his department’s researchers. As our father 

and his colleagues developed instruments to test for diseases including muscular 

dystrophy and multiple sclerosis, we would be wired into one of the earliest 

commercial computers in Australia. This computer, a Digital Equipment Corporation 

PDP-11, recorded our brainwave data for baseline analysis.  

My fascination in this enormous and loud PDP-11 computer decorated in 1970s 

fashion hues of black, purple, and magenta led my father to teach me how to develop 

computer programs. As a 12-year-old, I would be writing FORTRAN projects in the 

hospital basement while my friends were outside in the sunshine, playing Australian 

Rules Football. 

My interest in computers was sparked and has stayed with me throughout my 30-

year career. I had been programming from a very young age and trained at university 

as a programmer. However, over my career I found myself being drawn away from 

developing computer programs to managing increasingly larger businesses and 

larger teams of computing-related staff. The bigger the team, the more I was taken 
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from what I was passionate in. Rather than developing computer programs, my days 

were spent dealing with HR and finance problems. This led to a decision in 2016 to 

dismount the corporate roundabout and I joined a very small not-for-profit 

organisation whose mission was to improve education using computer technology. 

Apart from my schooling years, which I do not remember with positivity (“David 

could try harder…”), this organisation provided me with the opportunity to witness 

the duties performed by teachers during their busy days. My younger sister, Julie, is 

a pre-primary teacher and I never gave thought to why she worked 60 hours each 

week. Nor to the responsibility that she shouldered every day, providing students 

with their first exposure to formalised schooling. I made the decision that I wanted to 

understand more about how teachers educate. With my interest in computing 

technology, this led me to undertake education and computer technology research, 

with the outcome being this thesis. 

Without a formal teaching background, I came to the study as an outsider who 

viewed education through business and computing lenses. I feel that this has allowed 

me to consider the research focus with fresh eyes, to generate theory regarding the 

teachers’ perspectives on the WA technologies subject.  

Structure of the Thesis 

In the following chapter, there is an extended overview of the background to the WA 

technologies subject. Because of the recent assessment-focused nature of the WA 

primary school subject, Chapter Three considers the scholarly literature related to 

assessment of Australian computing-related subjects. Chapter Four describes the 
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qualitative research approach adopted for the study. Chapters Five, Six, and Seven 

report the results of the study in the form of three propositions generated. The first 

proposition is that experience teachers generate perspectives that they develop WA 

technologies subject mastery by going through three stages—the exploration stage, 

the discovery stage, and the specialist stage. The second proposition is that 

experienced teachers generate perspectives that outcomes of a particular type are 

realised from the teaching and the associated assessment of the WA technologies 

subject. The third proposition is that experienced teachers generate perspectives that 

there are certain influences that have a positive and a negative influence on the 

extent to which they develop WA technologies subject mastery. Chapter Eight 

concludes the thesis by providing a summary of results, along with implications, and 

recommendations that may improve the assessment of digital technologies practices. 

Conclusion 

This chapter has provided the reader with an overview of the study outlined in this 

thesis. The chapter commenced with an introduction to the topic. Background 

information to the WA technologies subject was provided, including a description of 

the assessment focus of the subject. A brief overview of the related scholarly 

literature provided context to the study. This was followed by a description of the 

research method followed to generate substantive theory. The positionality of the 

researcher has been disclosed. Finally, the structure of the thesis has been 

considered. 

In Chapter Two, a more detailed description of the background to the study is 

considered.  
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Chapter Two 

Background 

Chapter Two: Background 
Introduction 

In 1936, Alan Turing first described theoretical computer science when he 

introduced methods to calculate computable numbers automatically (Turing, 1936). 

He worked on his theory to develop one of the world’s first computers during World 

War II, used to decipher codes used by the German forces to communicate 

(Robinson, 2014). Since Turing’s pioneering work, computing has developed 

significantly. During the 1950s to the 1970s, computers became the backbone of 

large government departments, universities, and commercial organisations. In 1981, 

International Business Machines Corporation (IBM) released their first personal 

computer, the IBM 5150 (Dodge, 2005). The release of this personal computer 

started a revolution in the use of computing as the technology became accessible to 

small organisations and homes. Then, in 1989, Sir Tim Berners-Lee invented the 

World Wide Web (Berners-Lee et al., 2004). From then on, an explosion in 

computing usage occurred. 

As computing technology has improved and become more pervasive in people’s 

lives, society’s reliance on skilled computing workers has increased. Demand for 

these employees now exceeds supply. Indeed, it is estimated that in Europe by 2020 

there may be a shortage of more than 800,000 skilled computing employees 

(Balanskat & Englehardt, 2015). Globally, governments are taking steps to address 

that demand for skilled computing employees by introducing computing-related 

subjects into school curricula. In their survey of 20 European countries and Israel, 
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Balanskat and Englehardt (2015) noted that 16 of these countries had integrated 

computing-related subjects into their school curricula. Additionally, three more 

countries had computing-related subjects in development. 

England, in 2013, became one of the first countries within Europe to mandate the 

teaching of a computing-related subject in both primary and secondary schools 

(Israel, Pearson, Tapia, Wherfel, & Reese, 2015). This is important, as curriculum 

structure, aims and content from the English system have diffused into the Australian 

context.  

Computing as a Subject in England 

Since the 1980s, schools in England have taught computing within a computer 

studies subject. Learning this subject, students gained understanding of computer 

hardware and software, logic, and computer programming, with the subject being 

funded by the UK Government-based Micro-electronics Education Programme 

(Gardner & McMullan, 1990). The goal of this program was to integrate computer 

use into day-to-day learning activities (N. Brown, Sentance, Crick, & Humphreys, 

2014). This subject then evolved throughout the 1980s and 1990s into an 

Information and Communication Technology (ICT) subject (N. Brown et al., 2014) 

and popularised in 1997 in the Stephenson report (Independent ICT in Schools 

Commission, 1997). This ICT subject focussed on using computers to search the 

internet, type assignments into a word processor, and calculate numbers in a 

spreadsheet. By the 2000s, it became common practice for teachers and students to 

use ICT in their everyday teaching and learning (N. Brown et al., 2014). The subject 

remained stable until The Royal Society (2012) released a critical report, stating that 
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the ICT subject did not inspire students and covered only basic digital literacy skills. 

In response, in 2012, then-Secretary of State for Education, The Right Honourable 

Michael Gove MP, spoke of the need for reform in education in England and to 

graduate students with computing-related subject knowledge. Following Gove’s 

address, the Computing at School Working Group (2012) drafted a revised 

computing subject to be integrated into the curriculum in England, consisting of 

digital literacy, information technology, and computer science (J. Brown, 2015). 

Then, in September 2013, the Department for Education in England released a 

revised national curriculum with computing as a mandatory subject for students in 

state-maintained schools in primary, lower secondary (general), and upper secondary 

(general) (The Royal Society, 2017). 

Primary School Computing Subject in England 

With primary schools as the focus of this study, the primary school computing 

subject in England is of particular interest. The primary computing subject in 

England includes Key Stage 1 for students aged four to six years, and Key Stage 2 

for students aged seven to 11 years (Department for Education, 2013a). Key Stage 1 

includes algorithmic thinking, simple computer programming, storing and 

manipulating data, technology in society, and technology safety (Department for 

Education, 2013a). Key Stage 2 expands on Key Stage 1 to include more complex 

computer programming, logic, computing networks, computer search technologies, 

and technical safety (Department for Education, 2013a). 

In terms of assessment, from 2013, teachers in England were not required to assess 

and report student levels in computing. Instead, students progressed to a more 
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complex level when they demonstrated competence (Department for Education, 

2014a, 2014b), as determined by teachers who received support to judge student 

readiness to progress to the next level (Wohl, Beck, & Blair, 2017, p. 1). In England, 

more targeted guidance on computing subject formative and summative assessment 

practices is provided by the Computing at School (2013) program. These guidelines 

include student self-assessment, peer-assessment, target setting, and criteria-based 

approaches. A ‘computing Progression Pathways’ chart by Dorling and Walker 

(2015), documenting progression of skills, has been widely supported (Bilbao, 

Bravo, García, Varela, & Rebollar, 2017; Curzon, McOwan, Plant, & Meagher, 

2014). 

Introduction to the Australian Education System 

A description of the Australian education system, below, is included to provide the 

reader with some context to Australia’s digital technologies subject. The 

Commonwealth of Australia is a federation with six states—New South Wales, 

Queensland, South Australia, Tasmania, Victoria and WA—and two territories—the 

Australian Capital Territory, and the Northern Territory. The Australian Federal 

Department of Education sets national policies and programs to assist Australian 

students to access education. The department encourages state and territory 

education departments to provide consistent education across the federation 

(Department of Education and Training, 2017). Working alongside the Federal 

Department of Education is the Australian Curriculum, Assessment and Reporting 

Authority (ACARA) who develop national school curricula (Australian Government, 

2008). Also, ACARA oversee Australian national education assessments.  
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An education department in each Australian state and territory is responsible for 

teacher registration, government school staffing, government schools, and regional 

policies. These departments are also responsible for setting their state or territory 

schools’ subject curricula, following ACARA guidelines. Further, they support 

teachers in government and non-government schools in primary and high school 

education. 

The Australian national school curriculum is divided by age into two groups. These 

groups include foundation (age five) to year 10 (age 15), then year 11 (ages 16) and 

year 12 (age 17). For Australian primary students, there are eight curriculum learning 

areas, which include “English, Mathematics, Science, Humanities and Social 

Sciences, The Arts, Technologies, Health and Physical Education, and Languages” 

(Australian Curriculum, Assessment and Reporting Authority, 2015e, pp. 1–2). 

Cross-curriculum capabilities support learning across the eight curriculum learning 

areas and include: Literacy; Numeracy; Information and Communication (ICT); 

Critical and Creative Thinking; Personal and Social Capability; Ethical 

Understanding; and Intercultural Understanding (Australian Curriculum, Assessment 

and Reporting Authority, 2015d). 

Within the Technologies curriculum learning area are two streams. These include 

Australian Curriculum: Design and Technologies (F–10) and Australian Curriculum: 

Digital Technologies (F–10). As the focus of this study is the WA technologies 

subject, the development of the Australian Curriculum: Digital Technologies (F–10) 

subject is now considered. 
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The Development of the Australian Curriculum: Digital Technologies (F–10) 
Subject 

In December 2008, Australian Federal, State and Territory Ministers of Education 

approved the Melbourne Declaration on Educational Goals for Young Australians 

(Ministerial Council on Education, 2008). The Declaration sets goals for educating 

Australian students and comments on a need to educate Australian students in 

computer-related technology. To address this need, ACARA approved a computing-

related subject for primary and high schools in 2015 (Australian Curriculum, 

Assessment and Reporting Authority, 2015f). The subject, called the “Australian 

Curriculum: Digital Technologies (F–10)”, is presented in three age bands. First, 

during foundation to year two, students are taught to recognise computer system 

components, manipulate and store data, understand the impact of technology in 

society, and explore online safety (Australian Curriculum, Assessment and 

Reporting Authority, 2014). During the second age band in years three and four, 

earlier concepts are expanded upon with increased complexity. By the third age 

band, during years five and six, students may be writing computer programs and 

manipulating data. 

In 2018, ACARA mandated that teachers must report on their students’ digital 

technologies knowledge across these three age bands (School Curriculum and 

Standards Authority, 2016d). Additional to their responsibility to teach the subject, 

by mandating reporting, teachers became responsible for an additional task within 

their pedagogical practices. To facilitate reporting of their students’ knowledge of 

the subject, they likely are required to assess their students’ curriculum mastery. This 

assessment may generate data for that report. Thus, teachers may consider that the 
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recent mandating of reporting has raised their importance of assessment of the 

subject.  

As a relatively new primary school subject, teachers may be required to develop new 

skills, assessment techniques, and practices that are specific to the subject’s 

curriculum, such as assessment of students’ computer programming skills. To assist 

teachers with this assessment, ACARA provides sample projects that teachers can 

use to compare with their students’ work. These sample projects are graded “Below 

Satisfactory”, “Satisfactory”, and “Above Satisfactory” by year grouping (Australian 

Curriculum, Assessment and Reporting Authority 2015, p. 2). While these samples 

provide teachers with some general guidance, more detailed guidance is published 

within state and territory digital technologies curricula. 

In addition to in-school assessments of students’ digital technologies knowledge, 

ACARA oversees a national assessment of students’ ICT cross-curriculum capability 

knowledge. This assessment is called the “National Assessment Program for 

Information Communications and Technology Literacy” test (NAP-ICTL) 

(Australian Curriculum, Assessment and Reporting Authority., 2014). ACARA plan 

to align this national assessment to the Australian digital technologies subject. The 

updated assessment is slated for release in 2020 and will provide education 

stakeholders with national digital technologies knowledge benchmarks (Poole, 

2018). 

The WA technologies subject, the focus of the study, is now considered. First, 

however, the reader is provided with some context to the WA education system. 
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Introduction to the WA Education System 

The State of WA has the largest land area within the Australian Commonwealth. WA 

has a population of 2.6 million, which is approximately 10 per cent of the Australian 

population (Australian Bureau of Statistics, 2018). As of 2017, there are 9,444 

schools in Australia and of these, 1,088 are located within WA (Australian Bureau of 

Statistics, 2017). Educated at these WA schools are over 413,000 school students, of 

which 67 per cent attend government schools and the balance attend non-government 

schools. These non-government schools include both Catholic and independent 

schools (Australian Bureau of Statistics, 2017). 

The WA Department of Education is a state government department responsible for 

WA teacher registration, government school staffing, government schools, and 

regional policies. Further, the department supports teachers in government and non-

government primary and high school education (Department of Education and 

Training, 2017). Supporting the WA Department of Education is the School 

Curriculum and Standards Authority (SCSA), who are responsible for developing 

curricula and assessment guidelines for WA schools (School Curriculum and 

Standards Authority, 2014f). All WA schools, including government and non-

government schools, are required to implement SCSA-specified curricula and follow 

SCSA’s assessment policies (School Curriculum and Standards Authority, 2016d). 

Development of the WA Technologies Subject 

Prior to ACARA’s and SCSA’s establishment in 2008, WA’s curricula and 

assessment guidelines were developed independent of other Australian states and 
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territories. In 1998, the WA Curriculum Council, the predecessor to SCSA, released 

a technology and enterprise subject (Curriculum Council, 1998). This subject 

required schools and teachers to teach students skills such as the use of computers as 

word processors and recording data in spreadsheets. In 2015, SCSA replaced that 

subject with the WA Curriculum: Digital Technologies (P-10) subject, which is 

based on the Australian Curriculum: Digital Technologies (F-10).  

SCSA is not obliged to directly follow curricula developed by ACARA. Rather, they 

may tailor the ACARA developed curricula to the needs of WA schools, teachers, 

and students. Indeed, SCSA has customised some aims and curriculum content 

within the WA technologies subject. Other Australian states and territories may also 

have tailored their digital technologies curriculum. Alternatively, they may have 

directly implemented the Australian digital technologies subject, as has the 

Queensland Department of Education (Queensland Curriculum & Assessment 

Authority, 2018). Thus, there is no consistent digital technologies school curriculum 

spanning the Australian states and territories.  

The major differences between SCSA’s and ACARA’s digital technologies curricula 

are italicised and noted in Table 1, as follows. 
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Table 1 —  
A Comparison of the Aims of the Australian Digital Technologies Subject and the WA 
Technologies Subject 

Australian digital 
technologies subject aims 

WA technologies subject 
aims Comparison 

Design, create, manage and 
evaluate sustainable and 
innovative digital solutions to 
meet and redefine current and 
future needs 

 Removed from 
the WA 
technologies 
subject aims. 

Use computational thinking 
and the key concepts of 
abstraction; data collection, 
representation and 
interpretation; specification, 
algorithms and implementation 
to create digital solutions 

Use computational thinking 
and the key concepts of 
abstraction; data collection, 
representation and 
interpretation; specification, 
algorithms and implementation 
to create digital solutions 

No differences 
between the 
Australian and 
WA subject aims. 

Confidently use digital systems 
to efficiently and effectively 
automate the transformation of 
data into information and to 
creatively communicate ideas 
in a range of settings 

Confidently use digital systems 
to efficiently and effectively 
transform data into 
information and to creatively 
communicate ideas in a range 
of settings 

Wording changes 
between the 
Australian and 
WA subject aims. 

Apply protocols and legal 
practices that support safe, 
ethical, and respectful 
communications and 
collaboration with known and 
unknown audiences 

 Removed from 
the WA 
technologies 
subject aims. 
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Table 1 —  
A Comparison of the Aims of the Australian Digital Technologies Subject and the WA 
Technologies Subject 

Australian digital 
technologies subject aims 

WA technologies subject 
aims Comparison 

Apply systems thinking to 
monitor, analyse, predict and 
shape the interactions within 
and between information 
systems and the impact of 
these systems on individuals, 
societies, economies and 
environments. (Australian 
Curriculum, Assessment and 
Reporting Authority, 2015c, p. 
1) 

Apply systems thinking to 
monitor, analyse, predict and 
shape the interactions within 
and between information 
systems and understand the 
impact of these systems on 
individuals, societies, 
economies and environments. 
(School Curriculum and 
Standards Authority, 2014i, pp. 
1–2) 

Wording changes 
between the 
Australian and 
WA subject aims. 

 

The wording changes made in the WA technologies subject add some clarity to those 

aims. However, removing two aims suggests that SCSA has not prioritised them for 

WA students. This prioritisation is evident when comparing the major differences 

between the Australian digital technologies and WA technologies subject curricula. 

Table 2, as follows, summarises an interpretation of the major differences between 

them for primary students. 
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Table 2 — 
A Summary of the Major Differences Between the Australian Digital Technologies 
and WA Technologies Subject Curricula 

Australian digital technologies 
subject curriculum WA technologies subject curriculum 

The Australian curriculum provides 
content descriptions, which describe 
subject matter that teachers are 
expected to teach, and students to learn.  

These content descriptions are 
described in three age category groups. 
First, foundation to Year two. 
Secondly, year three and year four. 
Thirdly, year five and year six 
(Australian Curriculum, Assessment 
and Reporting Authority, 2015b). 

Rather than describing age category 
groups, the WA curriculum details 
content descriptions for each of the 
seven primary school years, being pre-
primary to year six.  

Furthermore, the WA curriculum 
provides schools and teachers with 
specific guidance on what students may 
have learned by the end of each school 
year. Subsequent year curriculum 
builds knowledge on the previous year 
curriculum (School Curriculum and 
Standards Authority, 2017c). 

The Australia digital technologies 
curriculum provides general guidance 
on the digital technologies subject 
content (Australian Curriculum, 
Assessment and Reporting Authority, 
2015b). 

The WA technologies subject 
curriculum lists detailed descriptions of 
WA technologies subject content 
(School Curriculum and Standards 
Authority, 2015a).  
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Table 2 — 
A Summary of the Major Differences Between the Australian Digital Technologies 
and WA Technologies Subject Curricula 

Australian digital technologies 
subject curriculum WA technologies subject curriculum 

The Australian digital technologies 
curriculum provides general guidance 
on cross-curriculum priorities relating 
to Aboriginal and Torres Strait Islander 
histories, Asia and Australia’s 
engagement with Asia, and 
Sustainability (Australian Curriculum, 
Assessment and Reporting Authority, 
2015b). 

The WA technologies subject 
curriculum provides specific guidance 
and examples of how teachers may 
teach the subject. This guidance 
includes the teaching of the subject as a 
separate, standalone unit. Alternatively, 
the subject may be taught as a cross-
curriculum subject. 

When taught as a cross-curriculum 
subject, teachers may include the digital 
technologies curriculum materials into 
teaching with another subject. For 
example, the WA technologies subject 
may be taught as a component of 
Aboriginal and Torres Strait Islander 
histories, Asia and Australia’s 
engagement with Asia, and 
Sustainability (School Curriculum and 
Standards Authority, 2015b). 

By learning the Australian digital 
technologies subject, students are 
expected to have the knowledge to 
explain how computers may assist to 
meet personal, school, or community 
needs (curriculum codes ACTDIP012 
and ACTDIP021) (School Curriculum 
and Standards Authority, 2017c). 

SCSA has removed the curriculum 
codes ACTDIP012 and ACTDIP021 
from the WA curriculum. Removal of 
these curriculum codes aligns with the 
removal of the first of the WA 
technologies subject’s aims, as 
described within Table 1. Removing 
these content descriptors may dilute 
students’ learning of the role of 
computers and their potential impact in 
society (Australian Curriculum, 2012, 
p. 7).  

 



29 

While differences in the Australian and WA technologies subjects are noted, these 

differences are likely to have a minimal impact on WA students’ learning of the 

overall WA technologies subject. However, they may have some impact on teachers’ 

development of mastery in the teaching and the assessment of this subject. Teachers 

trained to teach and assess digital technologies in WA will likely need some 

retraining in the subject if they move to another Australian state or territory. 

Assessing Students’ WA Technologies Subject Knowledge 

SCSA describes six assessment principals that apply to all WA school subjects 

(School Curriculum and Standards Authority, 2014a). For the WA technologies 

subject, SCSA’s subject documentation recommended assessment techniques, which 

include observation, group activities, and written work (School Curriculum and 

Standards Authority, 2017c). These assessment guidelines are supported by 

assessment pointers, detailing knowledge and understanding for achievement levels 

of “Excellent achievement”, “High achievement”, “Satisfactory achievement”, 

“Limited achievement”, and “Very low achievement” (School Curriculum and 

Standards Authority, 2016b, p. 1). Additionally, sample assessment tasks and 

judging standards are documented at these achievement levels (School Curriculum 

and Standards Authority, 2016c), which provide teachers with direction on how they 

may assess their students’ knowledge of the WA technologies subject.  

Conclusion 

This second chapter outlined a global trend to incorporate the teaching of computing-

related subjects to school students, and introduced the computing subject in England, 
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the development of the Australian digital technologies, and the recently assessment-

focussed WA technologies subjects. Following this background chapter is Chapter 

Three, which provides an overview of relevant scholarly literature.  



31 

Chapter Three 

Literature Overview 

Chapter Three: Literature Overview 
Introduction 

The purpose of this chapter is to place this study within academic literature related to 

technologies subjects. The chapter is presented in two sections. First, literature 

relating to teachers’ development of technologies-subject knowledge is considered. 

This includes literature regarding fears that teachers may internalise regarding 

technology in teaching, which can inhibit their desire to develop technologies-

subject knowledge. The aim of this study was to generate substantive theory on the 

perspectives of experienced WA teachers in non-government primary schools on the 

recently assessment-focussed WA technologies subject. As such, the second section 

of this chapter considers literature related to assessment generally, then assessment 

related to digital technologies subjects. 

Teachers’ Development of Technologies-Subject Knowledge 

The Australian Institute for Teaching and School Leadership (2018) describes 

Australian Professional Standards for Teachers that “guide professional learning, 

practice and engagement, facilitates the improvement of teacher quality and 

contributes positively to the public standing of the profession” (p. 2). These includes 

approaches for teachers to recognise their current skill level, and map how they may 

enhance their skills to achieve higher order teaching practices. Within “Focus area 

2.6 Information and Communication Technology (ICT)”, teachers are guided to three 

levels of technology-related knowledge; “proficient”, “highly accomplished”, and 
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“lead” (p. 13). While these standards espouse skills that teachers may require to 

teach technology, the standards do little to guide teachers as to how they may acquire 

those skills.  

With the introduction of the WA technologies subject in 2015 (School Curriculum 

and Standards Authority, 2017a), WA primary school teachers are now required to 

teach complex technology-related topics (School Curriculum and Standards 

Authority, 2017b), which are often foreign to them, including computational 

thinking and computer programming (Wing, 2017). Often without computer science 

or information, communications and technology (ICT) experience, these teachers 

likely require subject-specific training to acquire those new skills. Indeed, Roblyer 

and Doering (2014) asserted that access to appropriate professional development is a 

requirement for teachers to develop technologies-related knowledge. These authors 

reported that teachers who are well-trained in technology are motivated to teach it, 

resulting in their students become more skilled in such technology. However, while 

professional development is desirable, Mishra and Koehler (2006) reported that due 

to time and cost constraints, teachers new to the subject may not have sufficient 

access to relevant professional development to develop their knowledge. Thus, 

teachers can be frustrated that while they are required to learn new skills, they cannot 

access appropriate training. This, in turn, can result in teachers internalising a fear of 

digital technology (Wachira & Keengwe, 2010), which is now considered. 

Teachers’ internalising a fear of technology. 

Oriji and Amadi (2018) reported that teachers can fear being embarrassed in front of 

students owing to them having insufficient knowledge to answer students’ questions. 
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Wachira and Keengwe (2010) further reported that teachers’ fear of technology can 

result from them not wanting to make mistakes that could damage equipment. 

Similarly, Şahin (2014) reported that teachers can fear technology due to a concern 

for their students that they become less sociable and that it wastes their time. 

McLeod (2015) reported that teachers may fear that technology will one day replace 

them. Indeed, (Edwards & Cheok, 2018) reported that in the foreseeable future, 

robotic teachers could be used to address a global shortage of teachers. Teachers’ 

fears of technology, regardless of the cause, Russell and Bradley (1997) stated, are a 

genuine concern that need to be addressed. 

McLeod (2015) argued that often, teachers’ fears of technology are not based on 

evidence, can be illogical, and can be fed by sensationalised media stories. Providing 

teachers with access to formal or informal professional development is an approach 

to provide teachers with facts that can reverse their fears (Bliss & Bliss, 2003). 

Indeed, a survey conducted by Karagiorgi and Charalambous (2006) reported that 70 

per cent of teacher respondents indicated that professional development resulted in a 

reduction in their fear of technology. This occurs during professional development as 

teachers are likely provided with structured and personally meaningful ways for 

them to develop technology knowledge (Karagiorgi & Charalambous, 2006), and 

update their skills and pedagogical practices (Bliss & Bliss, 2003), which is now 

considered. 

Teachers’ development of technology-related subject knowledge. 

Teachers can approach technology-related professional development in multiple 

ways. These include self-directed professional development, instructor-led 
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professional development, and mentor-led professional development. These 

approaches are now considered. 

Self-directed professional development. 

Self-directed learning is one approach for teachers to develop digital technology 

knowledge. Garrison (1997) defined self-directed learning as “an approach where 

learners are motivated to assume personal responsibility and collaborative control of 

the cognitive (self- monitoring) and contextual (self-management) processes in 

constructing and confirming meaningful and worthwhile learning outcomes.” (p. 18). 

Thus, teachers undertaking self-directed learning are directing their learning 

processes and outcomes. The benefit of self-directed learning, Tullis and Benjamin 

(2011) asserted, is that learners decide when and for how long they will study. 

Indeed, the authors went on and reported that when self-regulated study is managed 

effectively, it can result in higher retention of information.  

Instructor-led professional development. 

Instructor-led technology-related professional development courses are another 

approach for teachers to enhance their subject knowledge. This approach to training 

has the benefit of being time-efficient as specific blocks of time are allocated to that 

training, rather than potentially drawing out self-directed learning over extended 

periods (Jones, 2013). Often, Darling-Hammond (2005) reported, such training is 

scheduled after school or during weekends, thereby reducing the impact on teachers’ 

classroom teaching demands. During such courses, an instructor regulates students 

learning, either in face-to-face environments, or online in an e-learning environment 

(Brydges, Nair, Ma, Shanks, & Hatala, 2012). While this approach to professional 



35 

development can be time-efficient, it may be more costly than self-directed learning. 

Further, Brydges et al. (2012) reported that retention rate for instructor led training is 

less than for self-directed learning. Jones (2013) asserted that this can be due to 

‘cognitive overload’ occurring during instructor led training, which the author 

defined thus: “cognitive overload occurs when the total intended processing exceeds 

the learner’s cognitive capacity” (p. 35). Hence, the benefit of instructor led 

professional development of being time-efficient can be outweighed by the deficit of 

reduced long-term retention and cognitive overload. 

Mentor-led professional development. 

A third approach that teachers may employ to develop technology-related knowledge 

is mentor-led professional development. Specialist teachers act as mentors, sharing 

their skills and knowledge with less experienced teachers (Gilles & Wilson, 2004; 

Kopcha, 2012). The author reported that a benefit of this approach to professional 

development is that mentors can tailor their instruction to the specific needs of their 

mentee. The author went on and reported that an additional benefit of this approach 

is that the mentor can directly address any negative beliefs that teachers may hold 

regarding technology and introduce strategies to incorporate it into teachers’ 

pedagogical practices. A further benefit of mentor-led professional development is 

that in addition to developing the knowledge of less-experienced teachers, the 

mentors also likely develop knowledge (Gilles & Wilson, 2004). This includes 

developing their ability to recognise the wider-teaching environment in which they 

operate, improving their pedagogical practices, and through reflection, their technical 

knowledge (Lopez-Real & Kwan, 2005). Indeed, these authors stated that 70% of 

participants felt that they had developed knowledge during their role as mentor. 
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Gilles and Wilson (2004) warned that mentoring is most successful when the mentor 

is allocated specific time to assist their mentee to develop their knowledge, rather 

than ‘part-time’ mentoring, where the mentor must take time away from other duties 

to deliver mentoring. This part-time mentoring likely leads to frustration and 

dissatisfaction for the mentor, and the mentee (Gilles & Wilson, 2004). 

Professional development enhancing teachers’ confidence and self-esteem. 

Professional development, regardless of the approach employed, often leads teachers 

to experience greater confidence and higher self-esteem (Ertmer & Ottenbreit-

Leftwich, 2010). Nadelson et al. (2013) reported that even with relatively short 

technology-related professional development, teachers’ confidence to teach related 

subjects can increase dramatically. Drawing from Bandura (1977), Friedman and 

Kass (2002) asserted that with higher self-esteem, teachers’ positive beliefs in their 

abilities results in more significant student learning outcomes. Thus, by undertaking 

technology-related professional development, teachers likely enhance student 

technology learning outcomes (Bliss & Bliss, 2003). 

Assessment 

Before 2018, schools and teachers were required to teach the WA technologies 

subject. However, they were not required to report on their students’ knowledge of it. 

In 2018, this changed with ACARA mandating that they must now report on their 

students’ knowledge of the subject’s curriculum (School Curriculum and Standards 

Authority, 2016d). The consequence of this change is that teachers are required to 

assess their students’ knowledge of the subject’s curriculum to gather data for that 
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reporting. Thus, assessment of the subject took on a higher priority for schools and 

teachers, with the recent reporting mandate. Assessment, therefore, may be 

considered to be topical and central to their thinking about the subject, as they 

determine what it will entail and how it can be implemented. Because of this, the 

following overview of academic literature relating to assessment is provided.  

It is through assessment that education stakeholders, such as parents, teachers, school 

administrators, education departments, politicians, and policymakers, gauge the 

effectiveness of schooling systems and make informed decisions about students’ 

knowledge and confidence in a subject (Black & Wiliam, 1998). Assessment is 

important in the successful implementation of a new curriculum subject as it 

contributes to “diagnosis, prediction, placement, evaluation, selection, grading, 

guidance, [and] administration” (Athanasou & Lamprianou, 2002, p. 9), providing 

teachers and students with a benchmark to which they may compare work (Boud, 

2013) and a link between learning a curriculum and the teaching of that curriculum 

(Cross Sectoral Assessment Working Party, 2011).  

National assessments. 

Several types of assessments are utilised within schools to meet the needs of these 

stakeholders. National assessments are one such type of assessment, which are 

standardised tests that students may undertake. An example of a national assessment 

is the Australian National Assessment Program—Literacy and Numeracy 

(NAPLAN) test, which is an annual assessment of Australian students’ literacy and 

numeracy skills for students in year three, year five, year seven and year nine 

(Australian Curriculum, 2016). Another example of a national assessment is the 
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Early Years Foundation Stage (EYFS) profile assessment, administered by the 

Department for Education in England. The EYFS national assessment provides 

schools and teachers in England with a baseline assessment of students’ abilities, 

which facilitates comparison of changes in skills and knowledge as students progress 

through the school system (Standards and Testing Agency, 2017). By publicly 

sharing national assessment data, stakeholders may make informed decisions about 

education systems, student placements, and student progress. 

Purposes of assessment. 

Stiggins (2002) reported two distinct purposes of assessment, being “of learning” 

and “for learning” (p. 758). Assessment of learning, or summative assessment, 

assists teachers and their students to understand learning achievements at the end of 

subject instruction. Also, assessment of learning provides schools and teachers with 

metrics for reporting students’ subject knowledge (McMillan, 2007). Assessment of 

learning is conducted at defined times throughout a school year, such as at the end of 

a term or school year. In WA, for example, summative assessments may be used to 

gather data in preparation for student reports at the end of each semester (School 

Curriculum and Standards Authority, 2014e).  

Assessment of learning enables schools and teachers to understand their students’ 

personal strengths and weaknesses. Additionally, this form of assessment facilitates 

the comparison of students’ strengths and weaknesses against their peers 

(O'Donoghue & Clarke, 2010). Further, assessment of learning enables education 

stakeholders to gather point-in-time evaluation data, which describes the condition of 

education systems in schools, regions, states, and territories. Also, assessment of 
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learning may provide useful measurement to facilitate tracking changes in students’ 

knowledge and education systems over time (O'Donoghue & Clarke, 2010). Thus, 

comparisons can generate data to reveal the impact of changes to education systems, 

and curricula. 

Assessment for learning, or formative assessment, describes ongoing assessment 

employed throughout a teaching unit (Stiggins, 2002). It can inform teachers’ 

practices by providing them with data to guide for changes in teaching strategies to 

meet their students’ needs (Cross Sectoral Assessment Working Party, 2011). 

Assessment for learning is an ongoing diagnostic task utilised by schools and 

teachers to measure students’ understanding and progression. Teachers use 

assessment instruments such as tests, observations, assignments, and classroom 

activities to gather diagnostic student data. Those data enables teachers to modify 

their teaching strategies for students’ individual learning requirements, or the needs 

of the groups of students in a class (School Curriculum and Standards Authority, 

2017c). 

Discussed so far within this chapter is a description of assessments applicable to all 

school subjects. The aim of this study was to generate substantive theory on the 

perspectives of experienced WA teachers in non-government primary schools on the 

recently assessment-focussed WA technologies subject. As such, assessment related 

to the digital technologies subject is now considered. 
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Assessment of technologies-related subjects. 

Within the WA curriculum are two computer technology-related syllabi. These 

include the Information and Communication Technology cross-curriculum capability 

(ICT cross-curriculum capability), and the WA technologies subject. Additionally, 

within the WA English subject curriculum and the WA health and physical education 

subject curriculum are some computer technology-related content. Assessment 

strategies relevant to these computer technology-related subjects are now considered. 

ICT cross-curriculum capability assessment. 

WA students receive ICT cross-curriculum capability education from pre-primary 

through to year 10 (School Curriculum and Standards Authority, 2014c). The ICT 

cross-curriculum capability “encompass[es] the knowledge, skills, behaviours and 

dispositions that will assist students to live and work successfully in the twenty-first 

century” (School Curriculum and Standards Authority, 2014b, p. 1). The ICT cross-

curriculum capability focusses on the use of computers to search for information, to 

use word processors, and to use spreadsheets. Further, it requires students to learn 

some online safety skills (School Curriculum and Standards Authority, 2017c). By 

learning online safety, students may gain knowledge of “a range of measures and 

strategies aimed at protecting people from becoming vulnerable to harmful content” 

(School Curriculum and Standards Authority, 2017d, p. 28). 

As a cross-curriculum capability, the ICT cross-curriculum capability is not 

considered an independent subject. Instead, it is taught and assessed in conjunction 

with the eight curriculum learning areas, introduced in Chapter Two. Thus, teachers 

are not provided with assessment guidance within the ICT cross-curriculum 
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capability curriculum documents. Rather, assessment guidance is detailed within the 

eight curriculum learning areas. For example, the year seven science subject’s 

curriculum item “Processing and Analysing Data and Information” requires students 

to demonstrate knowledge of computer communications. This curriculum item is 

located within the ICT cross-curriculum capability (School Curriculum and 

Standards Authority, 2014g). Thus, teachers assess their students’ knowledge of 

processing and analysing data and information as they assess their students’ science 

subject knowledge. 

English and Health, and Physical Education subject technologies curricula 
assessment. 

Within the WA English curriculum is a requirement for students to learn the use of a 

computer keyboard and mouse, typing, and controlling word processor functions. 

For students to develop their skills in the WA technologies subject, they likely 

require some knowledge of these skills. Teachers may assess their students’ 

knowledge of these English subject skills by taking guidance from the English 

judging standards (School Curriculum and Standards Authority, 2014d). 

The WA technologies subject and the ICT cross-curriculum capability include some 

curriculum items that relate to online safety. The Health and Physical Education 

subject curriculum contains further curriculum relating to online safety (School 

Curriculum and Standards Authority, 2017d). Teachers may use SCSA-supplied 

Health and Physical Education judging standards to assess their students’ online 

safety knowledge (School Curriculum and Standards Authority, 2014d). 
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The aim of this study was to generate substantive theory on the perspectives of 

experienced WA teachers in non-government primary schools on the recently 

assessment-focussed WA technologies subject. Academic literature relating to the 

assessment of this subject is now considered. 

Assessment of the WA technologies subject. 

Assessment constitutes a central component of the primary school WA technologies 

subject. It is stated that when schools and teachers teach this subject, students often 

learn to “use computational thinking and information systems to define, design and 

implement digital solutions” (Falkner & Vivian, 2015, p. 403). The Computer 

Science Education Research Group (2017) recommended a multifaceted approach to 

the assessment of students’ knowledge of computing-related subjects, such as the 

WA technologies subject. These include giving assignments and engaging in 

cognitive interviewing (School Curriculum and Standards Authority, 2017c). Further 

assessment approaches are reported by Turvey et al. (2014) who recommended the 

use of student self-assessment or peer-assessment. Also, Budinská and Mayerov 

(2017) recommended computational thinking challenges be offered to assess 

computational thinking and problem-solving skills. Further, Grover and Basu (2017) 

reported that computer program artefact analysis might assist teachers to assess their 

students’ computer programming and problem-solving skills. These assessment 

approaches are now considered. 

Assessing WA technologies subject knowledge using assignments. 

Students’ WA technologies subject knowledge may be assessed by these students 

preparing assignment projects specified by their teachers. Alternatively, teachers 



43 

may provide their students with specification boundaries and students design their 

own projects to complete as assignments (Computer Science Education Research 

Group, 2017). Also, teachers may consider reverse-task assignments, whereby 

students are supplied a project to complete, or an algorithm or computer program to 

debug and repair. A reverse-task assignment may indicate students’ deeper 

understanding of digital technologies subject curriculum knowledge (Zhong, Wang, 

Chen, & Li, 2016). Reverse-task assessment is considered applicable when teachers 

wish to assess their students’ knowledge of algorithms and computer programming. 

One aim of the WA technologies subject is to “apply systems thinking to monitor, 

analyse, predict and shape the interactions within and between information systems 

and understand the impact of these systems on individuals, societies, economies and 

environments” (School Curriculum and Standards Authority, 2014i, p. 2). To 

encourage students to develop skills to address this aim, teachers may consider 

setting assessment tasks that are personally relevant to their students (Goldweber et 

al., 2013). The authors asserted that students’ computing-related subject knowledge 

may improve at a more significant rate when they can envision their role on projects 

that improve social equality and fairness. Aho (2011) stressed that teachers, 

therefore, teach in a manner that “engages people, engages their souls, their passion, 

and their productivity, and people care” (p. 37). 

Assessing WA technologies subject knowledge using cognitive interviewing. 

Cognitive interviewing likely provides teachers with insight into their students’ 

mental processes as they develop solutions to projects (Willis, 2005). As students 

verbally describe how they have addressed an assessment task, their teacher likely 
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gains appreciation of the students’ thought processes and subject knowledge 

(Grover, Cooper, & Pea, 2014). The benefit that teachers experience from cognitive 

interviewing results from students demonstrating their knowledge of the life-cycle of 

their assessment task, which likely assists teachers to identify a lack of students’ 

understanding of their design process, or curriculum knowledge (Grover & Basu, 

2017). 

Assessing WA technologies subject knowledge using student self-
assessment or peer-assessment. 

Teachers may consider student self-assessment and peer-assessment to assess their 

students’ WA technologies subject knowledge. To facilitate self-assessment or peer-

assessment, teachers will supply their students with a rubric, which they developed 

to guide students’ assessment scoring. A rubric describes teachers’ expectations for 

their students’ learning (Griffin, 2009). Alternatively, teachers may negotiate that 

rubric with their students, which likely increases their students’ engagement in their 

learning and assessment (Becker, 2003). 

Zhong et al. (2016) asserted that teachers may consider the use of a reflection report 

to assist their students to self-assess their computing-related subject projects. 

Students using a reflection report will record their design processes as they complete 

assessment tasks, thus recording a history of their project development. The authors, 

however, cautioned some limitations when completing a reflection report. They 

noted a tendency of students to describe the outcome of their project, rather than 

their thought processes to complete the project design. Thus, the authors stated, 

teachers may coach their students to use a reflection report to encourage recording 

design processes and record how they overcame challenges. 
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Through self-assessment and peer-assessment, teachers are encouraging their 

students to take responsibility for their learning (Kallia, 2017). Further, the author 

noted that self-assessment and peer-assessment may encourage students to evaluate 

their performance, which can result in self-guided learning. Olina and Sullivan 

(2004) asserted that students’ results, therefore, improve through self-assessment or 

peer-assessment. The authors stated that this occurs due to an increase in confidence 

and the positive emotions that result from this form of assessment. 

Alaoutinen and Smolander (2010) asserted that an effective approach to self-

assessment or peer-assessment is the application of Bloom’s Revised Taxonomy 

(Alaoutinen & Smolander, 2010). The authors recommended the use of a revised 

taxonomy that provides students with assessment guidance on a scale of 

“Remembering”, “Understanding”, “Applying”, “Analysing”, “Evaluating” and 

“Creating” (p. 156). Further, the authors asserted that this scale might provide a more 

objective and accurate assessment than that generated from a rubric. 

Assessing WA technologies subject knowledge using computational 
thinking challenges. 

Computational thinking often represents a significant component of computing-

related subject curricula. Indeed, the subjects in Australia and England are 

considered weighted towards the learning of computational thinking (Australian 

Curriculum, Assessment and Reporting Authority, 2015c; Department for Education, 

2013b). To assess students’ computational thinking knowledge, teachers may 

consider entering their students into a Bebras Challenge (Barendsen et al., 2015), 

which is an annual computational thinking challenge that is designed for students 

from year three to year 12 (CSIRO, 2018). Barendsen et al. (2015) reported that this 
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challenge has been available globally since development in Lithuania in 2004. The 

goal of the Bebras Challenge, the authors stated, is to encourage the development of 

computational thinking and problem-solving skills. This development may occur as 

students engage in a contest where they can be awarded prizes. By undertaking the 

Bebras Challenge, students are required to demonstrate their computational thinking 

and problem-solving skills. The overriding goal of the Bebras Challenge is to 

improve those skills (Palts & Pedaste, 2017). 

Assessing digital WA technologies subject knowledge using computer 
program artefact analysis. 

To enable teachers to teach and assess their students’ computer programming 

mastery, teachers will often use computer programming systems and languages. It is 

with these systems and languages that students often develop computational thinking 

and computer programming knowledge. “Scratch” is one such computer 

programming system often used within primary schools. It is an interactive computer 

programming system developed at the Massachusetts Institute of Technology (MIT) 

Media Lab by the Lifelong Kindergarten research group (Resnick et al., 2009). 

Scratch was designed to teach computational thinking and computer programming. 

The name Scratch derives from disk jockeys spinning vinyl records back and forth to 

create new music (Resnick et al., 2009). As of February 2019, there were 36 million 

registered Scratch accounts (Lifelong Kindergarten Group at the MIT Media Lab, 

2019a). Of these registered Scratch accounts, over one million are located in 

Australia (Lifelong Kindergarten Group at the MIT Media Lab, 2019a). 

Within Scratch, students create computer programs by moving visual programming 

objects, such as looping statements and conditional logic. Scratch users snap these 
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programming object blocks together, as they would LEGO blocks. Scratch 

incorporates an online community-based programming environment. Within this 

online environment, students are encouraged to upload their Scratch computer 

programs to share with other students, which enables them to remix others’ computer 

program segments into their Scratch computer programs to add functionality. As of 

February 2019, Scratch users had access to over 38 million computer program 

segments, available for remixing into their projects (Lifelong Kindergarten Group at 

the MIT Media Lab, 2019b). 

Teachers may assess their students’ Scratch computer program artefacts manually by 

reading and analysing their computer programs. Alternatively, teachers may assess 

those computer programs with the assistance of an automated computer program 

analysis tool. Dr. Scratch is considered a popular tool for automated Scratch 

computer program analysis (Giordano et al., 2015) that automatically analyses and 

reports on Scratch computer program structure. Additionally, Dr. Scratch can 

analyse for the use of programming concepts including “logical thinking, data 

representation, user interactivity, flow control, abstraction and problem 

decomposition” (Moreno-León, Román-González, Harteveld, & Robles, 2017, p. 

2789). 

Conclusion 

This chapter has introduced literature to place this study within the body of academic 

knowledge. First, literature related to teachers’ development of technologies-subject 

knowledge has been considered. Secondly, because of the recent mandate that 

schools and teachers must report on their students’ knowledge of the WA 
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technologies subject curriculum, teachers are required to assess their students’ 

knowledge of the subject’s curriculum to gather data for that reporting. Thus, the 

second section of this chapter considered academic literature related to assessment 

generally, then assessment related to technologies-subjects. 

The next chapter will describe the research method used for the study reported in 

later chapters.  
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Chapter Four 

Research Method 

Chapter Four: Research Method 
The Underpinning Design of the Study 

The study reported here was conceptualised to be located theoretically at three 

levels. First, it was located within the interpretivist paradigm. Secondly, within the 

interpretivist paradigm, symbolic interactionism was the theoretical perspective. 

Finally, qualitative methods of data collection and grounded theory analysis were 

employed to generate substantive theory. 

The interpretivist paradigm and symbolic interactionism are now considered. The 

grounded theory approaches will be considered in a later section of this chapter. 

The Interpretivist Paradigm 

A paradigm is a way of viewing or understanding the world. Guba and Lincoln 

(1994) asserted that a paradigm is: 

A set of basic beliefs (or metaphysics) that deals with ultimates or first 

principles. It represents a worldview that defines, for its holder, the nature of 

the “world”, and individual’s place in it, and the range of possible 

relationships to that world and its parts, as, for example, cosmologies and 

theologies do. The beliefs are basic in the sense that they must be accepted 

simply on faith. (p. 107) 
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The study was guided by the paradigm of interpretivism which studies peoples’ lives 

to understand the culture within which they live and work (Creswell, 2009). In the 

interpretivist paradigm, the individual and society are considered inseparable units 

(O'Donoghue, 2006). Thus, to understand the individual, the researcher must 

understand the society of which they are a member. Equally, to understand a society, 

the researcher must understand the individuals within that society (O'Donoghue, 

2006). Researchers, therefore, construct knowledge by observing individuals and 

society: “researchers are translators of other person’s words and actions. Researchers 

are the go-betweens for the participants and the audiences that they want to reach” 

(Corbin & Strauss, 2008, p. 9). 

This study within the interpretivist paradigm investigated non-government WA 

primary school teachers’ perspectives of the recently assessment-focussed WA 

technologies subject. 

Symbolic Interactionism Theoretical Perspective 

The interpretivist paradigm focusses on the interaction between society and the 

individual. Symbolic interactionism delves deeper into this relationship by 

understanding how people interpret objects and events in their daily lives, and how 

this interpretation leads people to behave as they do in situations (Benzies & Allen, 

2001). Symbolic interactionism guides researchers to the meanings that people 

ascribe to their day-to-day actions and events. It is people’s perspective of objects, 

others, and events from which meaning is derived (Chenitz & Swanson, 1986).  
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To understand symbolic interactionism, one must understand the meaning of the 

term “perspectives” as it relates to this theoretical perspective. O'Donoghue (2006) 

states that the “concept [of perspectives] captures the notion of a human being who 

interacts, defines situations, and acts according to what is going on in the present 

situation” (p. 31). Theory was generated by understanding participants’ perspectives 

on how they interact with others, define situations, and act. 

People’s perspectives are defined through social dealings as people ascribe meaning 

to daily interactions with others (Blumer, 1969). It is when people interact with 

others that they may interpret actions symbolically to create perspectives. Teachers 

symbolically interpret the meanings of their students. For example, teachers 

symbolically interpret a student raising their hand that the student wishes to ask a 

question. Similarly, when the teacher raises their hand, students may symbolically 

interpret that they must be quiet and focus attention. The meaning that people place 

on symbolic actions, such as in these two examples, drives people to behave as they 

do (Benzies & Allen, 2001; Blumer, 1969).  

Central Research Question 

The aim of this study was to generate substantive theory on the perspectives of 

experienced WA teachers in non-government primary schools on the recently 

assessment-focussed WA technologies subject. To facilitate data collection, this aim 

was restated as a central research question. A central research question is the 

broadest possible question that encompasses the study’s aim (Creswell, 2009). The 

central research question was stated thus: “What are experienced WA non-
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government primary school teachers’ perspectives on the recently assessment-

focused WA technologies subject taught in their schools?” 

Blackledge and Hunt (1991) provided a framework for researchers to learn of other’s 

perspectives by reducing a central research question into guiding research questions. 

Following the authors’ guidelines, for this study, the central research question was 

restated in four guiding research questions, stated thus: 

1. What are participants’ aims or intentions with regard to the WA 

technologies subject knowledge? What are their reasons for the stated 

aims or intentions? 

2. What are the strategies that participants say they will use to achieve their 

aims or intentions? What are their reasons for using these strategies? 

3. What significance do participants attach to their aims or intentions, and 

their strategies? What are their reasons for the stated significance?  

4. What outcomes do participants expect to arise from pursuing their aims 

or intentions? What are their reasons for expecting these outcomes? 

While these questions gave direction to the study, they were considered too broad to 

be posed directly to participants to facilitate the capture of data to answer the central 

research question (Punch & Oancea, 2014). Thus, the four guiding research 

questions were restated into data collection questions. These data collection 

questions will be examined later in this chapter when data collection is considered. 
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Participant Selection 

The selection of participants for interviews was nonprobabilistic, or purposeful, 

which Merriam and Tisdell (2016) asserted as being suitable for a qualitative study 

of this nature. Teachers in primary schools which are members of AISWA were 

solicited for inclusion as participants in the study. Participants were recruited from 

the Perth, WA, metropolitan area, which minimised travel costs and therefore 

research cost. It was not considered that including participants outside of the Perth 

metropolitan area would have improved the study results. To maximise variability, 

participants were recruited from primary schools located in low, medium, and high 

socio-economic regions. 

Some teachers are not required by their schools to develop WA technologies subject 

mastery as they are dedicated to subjects such as the arts, science, or health and 

physical education. Those teachers not required by their schools to develop WA 

technologies subject mastery were excluded from the participant selection. Thus, all 

participants had some interest in the WA technologies subject. Indeed, all 

participants were experienced teachers of the subject and held specialist curriculum 

knowledge and pedagogy mastery in the subject. 

Patton (1999) recommended purposeful participant selection for qualitative studies, 

which entails studying a few of them in depth to generate locally-based theory. 

Theoretical saturation occurs when no new theoretical elements are discovered from 

subsequent data collection (Punch & Oancea, 2014). Guest, Bunce, and Johnson 

(2006), in their analysis of theoretical saturation in qualitative studies, noted that 

after 12 interviews, theoretical saturation is likely and little additional information 
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will be garnered by collecting further data. Thus, 12 participants were initially 

sought for recruitment for data collection. However, this was a guiding number only, 

and snowball selection continued until theoretical saturation occurred at seven 

interviews. 

Data Collection 

Three data collection methods were utilised to collect data to answer the central 

research question. These methods included semi-structured interviews, member 

checking, and an investigator’s daily diary. These methods are now considered. 

Semi-structured interviews. 

Participant interviews followed semi-structured interviewing guidelines to gather 

data regarding participants’ perspectives regarding their students’ WA technologies 

subject knowledge in primary schools. A semi-structured interview is one of the 

three main types of interviews utilised in qualitative studies: 

It [a semi-structured interview] comes close to an everyday conversation, but 

as a professional interview it has a purpose and involves a specific approach 

and technique; it is semistructured [sic]—it is neither an open everyday 

conversation [an unstructured interview] nor a closed questionnaire [a 

structured interview]. It is conducted according to an interview guide that 

focusses on certain themes, and that may include suggested questions 

(Brinkman & Kvale, 2015, pp. 31–32). 
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The benefit that semi-structured interviewing provided to the study was that the 

interviewing style lent itself well to grounded theory approaches to analyse data and 

to generate theory (Corbin & Strauss, 2008). Further, semi-structured interviewing 

facilitated the capture of rich descriptions of the participants’ verbal and non-verbal 

communication (Onwuegbuzie & Leech, 2007). Rich descriptions are: 

People’s own written or spoken words, their artefacts, and their observable 

activities. In participant observation studies, researchers try to convey a sense 

of being there and experiencing settings firsthand. … Researchers attempt to 

give readers a feeling of walking in the informants’ shoes—understanding 

their inner experiences and seeing things from their points of view (Taylor, 

Bogdan, & DeVault, 2016, p. 153). 

By recording rich descriptions, participants’ perspectives were recorded for in-depth 

analysis. Further, rich descriptions facilitated documenting participant quotations in 

subsequent chapters of this thesis. 

Trust between the interviewer and the participants. 

To promote open and free sharing of information during semi-structured interviews, 

trust was developed between the interviewer and the participants. Trust between the 

interviewer and participant is a pre-requisite to an open and free discussion of 

participants’ experiences and perspectives (Brinkman & Kvale, 2015). Trust was 

developed by commencing interviews with a broad description of the central 

research question, and an explanation of how the participant would contribute to 

answering this question. 
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Aide-mémoire. 

An aide-mémoire was used to guide the semi-structured interviews, expanding the 

four guiding questions into questions that were appropriate to pose to participants. 

These questions are detailed as follows. 

Table 3 — 
Aide-mémoire—Initial Interview Questions 

Interview topic Sample questions 

1. Introduction (rapport building) 1.1 How long have you been teaching 
and assessing the WA technologies 
subject? 

  1.2 Have you found that teaching the 
WA technologies subject has been 
rewarding to you and your students? 

  1.3 How would you describe your 
experience in assessing and 
reporting your students’ knowledge 
of the subject? 

2. What are participants’ aims or 
intentions with regard to the WA 
technologies subject knowledge? 

What are their reasons for the stated 
aims or intentions? 

2.1 How do you, or are you planning to, 
assess your students’ knowledge of 
the content descriptors in the WA 
digital technologies curriculum? 

  2.2 From this assessment, how do you, 
or will you develop tailored teaching 
plans for each student, based on 
their comprehension and abilities 
with the curriculum? 
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Table 3 — 
Aide-mémoire—Initial Interview Questions 

Interview topic Sample questions 

  2.3 To what extent do you feel that you 
require further knowledge of the 
curriculum concepts to enable you to 
effectively assess your students? 

  2.4 Why did you give these responses 
regarding your aims or intentions? 

3. What are the strategies that 
participants say they will use to 
achieve their aims or intentions?  

What are their reasons for using 
these strategies? 

3.1 What else would you like to achieve 
with regards to assessing your 
students’ WA technologies subject 
knowledge? 

  3.2 To what extent do you feel that the 
aims or intentions you have 
mentioned are being put into 
practice in your day-to-day teaching 
and the assessment of the subject? 

  3.3 What additional support or 
professional learning would assist 
you to further meet the aims and 
intentions that you have discussed? 

  3.4 What reasons do you give for these 
strategies? 

4. What significance do participants 
attach to their aims or intentions, and 
their strategies? 

What are their reasons for the stated 
significance? 

4.1 How do you rate the importance of 
assessing your students’ WA 
technologies subject knowledge? 
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Table 3 — 
Aide-mémoire—Initial Interview Questions 

Interview topic Sample questions 

  4.2 Do you feel that your students 
benefit from assessment of their 
knowledge of the WA technologies 
subject compared to other subject 
areas? 

  4.3 How important is it to you to 
implement the aims or intentions 
that we have previously discussed? 

  4.4 What reasons did you give for the 
significance of implementing your 
aims or intentions? 

5. What outcomes do participants 
expect to arise from pursuing their 
aims or intentions? 

What are their reasons for expecting 
these outcomes? 

5.1 What short-term benefits do you 
consider your students will receive 
from pursuing the aims or intentions 
that we have previously discussed? 

  5.2 What long-term benefits do you 
consider your students will receive 
from pursuing the aims or intentions 
that we have previously discussed? 

  5.3 What would be the outcome for your 
students if you do not pursue the 
aims for intentions previously 
discussed?  

  5.4 What reasons do you give for these? 

6. Close 6.1 Is there anything else that you would 
like to add regarding the assessment 
of the WA technologies subject? 
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These data collection questions were tested and refined with peers and teachers not 

involved in the study prior to participant interviews. The aide-mémoire encouraged 

the interview to focus the participant on gathering data to answer the central research 

question, while not restricting the interviewer and participant discussion. 

Member checking 

Guba (1979) emphasised that “the process of member checks is the single most 

important action inquirers take, for it goes to the heart of the credibility criterion” (p. 

85). Member checking provided participants with the opportunity to review 

transcripts and early analysis to ascertain if interpretations were cognisant with their 

intentions and perspectives (Strauss & Corbin, 1994). Based on participants’ 

feedback, new data were recorded, or existing data were clarified. This provided an 

additional benefit to the study as participants reflected on their interview and added, 

edited, or removed transcript entries. 

Investigator’s daily diary 

An investigator’s daily diary was maintained throughout data collection and analysis 

(Schwandt & Halpern, 1988). Following recommendations by Rodgers and Cowles 

(1993), the diary was regularly updated whereby thoughts, ideas, and emotions were 

recorded.  

Grounded Theory Approaches Used for Data Analysis and Theory Generation 

The study applied grounded theory approaches to generate theory. Grounded theory 

is a method for generating theory that is grounded in data collected during a study 
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(Charmaz, 2006). Through analysis, theory was identified that facilitated answering 

the central research question (Strauss & Corbin, 1994). The grounded theory 

approaches to analyse data and generate theory followed five phases, as 

recommended by Chenitz and Swanson (1986). Those phases are now considered. 

Categorisation and coding. 

The first phase of grounded theory analysis employed was to categorise and code 

interview transcript data. Chenitz and Swanson (1986) described categories to be 

abstractions of what we observe from data. From those abstractions, initial theory 

was generated. Two forms of coding categories were recorded. First, codes were 

recorded as they were identified during the analysis and interpretation of the data. 

Secondly, “in-vivo” codes were recorded. In-vivo codes are codes that use the words 

of the participants (Corbin & Strauss, 2008). 

Table 4, as follows, provides a sample of categorisation and coding analysis 

conducted. This table includes a transcript extract from the interview with “Carol”, 

one of the participants in the study on which the theory being reported here is based, 

as she described her experience with the WA technologies subject knowledge. 

Table 4 — 
Grounded Theory Categorisation and Coding Example 

Interview extract Coding 

Carol: We’ve always instigated digital 
technology, forever.  

C6.1 3. School support for 
technology 
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Table 4 — 
Grounded Theory Categorisation and Coding Example 

Interview extract Coding 

Carol: We’re a Mac school, mainly, and 
always have been, even since [ex-teacher] 
was here.  

C7 2. Cultural influence 

Carol: He started the Macs, and they were all 
coloured.  

C6.1 3. School support for 
technology 

C7 2. Cultural influence 

Carol: I know throughout the years there’s a 
certain number of computers for each class 
level, and they increase as they get to the top 
levels just because you want the big kids to be 
doing bigger things.  

C6.5 1. Technology pervasive 
throughout school years 

David: So, the school goes through to year 
six? 

 

Carol: Year six. And I’ll show you around the 
school after, just so you can see how it works.  

C5.2 11. Teacher’s pride in school 

Carol: Like I said, ever since [ex-teacher] was 
here, digital technologies has been one of my 
babies that I have worked with a lot in terms 
of trying to get some consistency across the 
year levels and tried and make sure that we all 
do a bit depending on how many pieces of 
technology we have, and certainly writing 
grants to gain extra technology.  

C5.2 11. Teacher’s pride in school 

C5.2 11. Personal interest in 
technology  

C6.5 1. Technology pervasive 
throughout school years 

C6.3 4. Technology funding 
demands 
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Table 4 — 
Grounded Theory Categorisation and Coding Example 

Interview extract Coding 

Carol: Last year we bought the 10 iPads and 
the four extra laptops so that the older years 
were well catered for. 

C6.5 1. Technology pervasive 
throughout school years 

C6.3 5. Access to resources to 
teach the WA digital technologies 
subject 

David: What’s the ratio of devices to the 
students? 

 

Carol: That’s where it varies.  C6.3 5. Technology inequality 
between years 

Carol: Down in the little years there’s four, 
and then there’s four in year two and half of 
them aren’t working, and there’s one in 
kindergarten.  

C6.1 3. Frustration with technical 
failures 

C6.3 5. Technology inequality 
between years 

Carol: It’s continual.  C6.1 3. Frustration with technical 
failures 

Carol: Firstly, we haven’t got enough, and 
then secondly half of them are not working, 
and the internet disappeared, and that lesson 
died.  

C6.1 3. Frustration with technical 
failures 

C5.1 13. Technology negatively 
impacts lesson planning 
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Theoretical participant selection. 

The second phase of the grounded theory analysis employed was theoretical 

participant selection, which provided the opportunity to maximise the quality and 

trustworthiness of the data collected based on the simultaneous process of data 

collection and analysis (Chenitz & Swanson, 1986). During theoretical participant 

selection, categories identified during the first analysis phase refined the data 

collection questions used in subsequent interviews (Chenitz & Swanson, 1986). For 

example, based on an early category regarding digital technology professional 

development, additional questions were posed that related to schools’ support for 

such professional development. Data collection questions were revised in the aide-

mémoire to encourage subsequent interviews to focus on emerging categories and 

theory.  

Linking and merging categories. 

The third phase of grounded theory analysis employed was linking and merging 

categories into higher-order categories. Those higher-order categories linked and in 

turn merged lower-order categories. This linking and merging process was termed by 

Strauss and Corbin (1990) as axial-coding, whereby similar themes are linked around 

a virtual axis transcending those categories. 

Table 5, as follows, provides a sample of linked and merged categories from the 

analysis of data collected from “Ainsley”, one of the participants in the study on 

which the theory being reported here is based. The sample illustrates codes 

developed in the first analysis phase being merged into higher-order codes relating to 
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experienced teachers’ positive and negative attitude towards the WA technologies 

subject. 

Table 5 — 
Linked and Merged Categories Example 

Categorisation and coding codes Linked and merged category 

Job satisfaction 

Positive feedback from parents 

Positive feedback from principal 

Teacher enjoyment of student digital 
technologies learning 

Teacher positive attitude towards 
teaching the WA technologies 
subject 

Critical of older teaching style 

Critical of teachers who don’t change 
practices 

Excusing teachers who won’t change 
practices 

Teacher anger towards digital technologies 

Teacher negative attitude towards 
teaching the WA technologies 
subject 

 

Identifying the core categories. 

The fourth phase of analysis recommended by Chenitz and Swanson (1986) involved 

identifying core categories. Those core categories further linked and merged 

categories into highest order categories upon which early substantive theory was 



65 

generated. Table 6, as follows, provides a sample of a core category that resulted 

from merging linked and merged categories relating to school leaders, generated in 

the previous stage of analysis. 

Table 6 — 
Core Categories Example 

Linked and merged category Core category 

School culture and leadership 

School vision for technology 

School reputation 

WA digital technologies subject learning and 
assessment funding and resources 

School leadership 

 

Refining theory. 

The fifth and final phase of analysis recommended by Chenitz and Swanson (1986) 

and employed involved refining theory. As an iterative and simultaneous process of 

interviewing and analysis, early theory was considered fluid and it was changed or 

refined following subsequent data collection and data analysis (Merriam & Tisdell, 

2016). For example, coding from an early interview was contradicted in a subsequent 

interview. Thus, theory generated early in data collection and data analysis was 

refined. As participant data was analysed, it was important to remain open-minded 

and not to fixate on early theory (Strauss & Corbin, 1994). 



66 

Trustworthiness of the Data 

Data must be trustworthy to enable a study to produce valid knowledge that may be 

relied upon to present an accurate picture of what is being studied (Shenton, 2004). 

For this reason, interviews and analysis must be an accurate portrayal of the 

perspectives of participants involved in the data collection, data analysis, and theory 

generation. The criteria used to ensure the trustworthiness of data followed 

recommendations by Lincoln and Guba (1985). These criteria included member 

checking, peer debriefing, and audit trail (Guba, 1979; Patton, 1999) and will now be 

considered. 

Member Checking 

Member checking was conducted, as considered in a previous section of this chapter. 

Peer Debriefing 

Peers with experience in qualitative research were consulted throughout data 

collection and data analysis to seek input and advice on observations and emerging 

theory (Guba, 1979). Peer debriefing allowed for detachment from the intimacy of 

data collection and data analysis, to consider the more significant and holistic 

implications of the study. Thus, the study stayed true to its aims, and focus was 

maintained on answering the central research question. 
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Audit Trail 

Guba (1979) noted the importance of rigorous data collection and analysis. The 

author recommended the use of an audit trail to prepare for any future external audits 

of the study. Further, the author asserted that an audit trail allows an auditor to 

follow the study’s progress by reviewing data collection and data analysis documents 

to gain an understanding of how conclusions were reached. It provides some 

assurance that documentation was adequately maintained (Schwandt & Halpern, 

1988). The audit trail for the study included audio-recordings, interview transcripts, 

data analysis, notes, and the investigator’s daily diary. 

Research Ethics 

Participants were interviewed in their schools to collect data for the study. The 

participants were asked to provide in-depth comments. It is important that the 

participants’ comments are maintained in strict confidence and that risk of the study 

causing harm to those participants is minimised (Orb, Eisenhauer, & Wynaden, 

2000). 

The study was conducted cognisant of the Australian National Statement on Ethical 

Conduct in Human Research 2007 (National Health and Medical Research Council, 

2015). The following tasks were undertaken to reduce risk to participants: 

1. A University of Western Australia’s “Human Ethics Application” was 

approved, prior to schools being approached to seek participants for 

interviews (approval #RA/4/20/4849). 
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2. Participants were provided with a University of Western Australia 

“Participant Information Form”, signed by the chief investigator. This 

form described the study and invited participants to be included. The 

form advised participants of their rights to privacy, and that they may 

withdraw from the study at any time. 

3. Participants were asked to sign a University of Western Australia 

“Participant Consent Form” acknowledging their participation in the 

study. The form requested participants approval to audio-recording. It 

reiterated participants’ rights to privacy, and that they may withdraw 

from the study at any time. 

All participants agreed that their interview was to be audio-recorded. Participant 

interviews were between 60 to 90 minutes in duration and were conducted in private 

rooms to ensure personal privacy. Following those interviews, audio recordings were 

secured on a password-protected computer and later transcribed for analysis. 

All personal details have remained confidential in the presentation of data. 

Pseudonyms have been used throughout the exposition. Pseudonyms for participants 

include: “Ainsley”, “Andrew”, “Anne”, “Carol”, “James”, “Mike”, and “Shelly”. 

These pseudonyms will continue to be used in any future publications based on the 

study. 

By ensuring that approvals have been sought for the study and that data will remain 

confidential, the risk of harm to participants was reduced. Throughout the study, 
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regular supervision meetings were conducted to seek guidance on any ethical or 

privacy concerns that arose. 

Conclusion 

This chapter provided the reader with an overview of the research approach used 

throughout the study, including the application of the interpretivist paradigm, and 

within this paradigm, the theoretical perspective of symbolic interactionism.  

In Chapter Five, Six and Seven, the substantive theory generated during the study 

will be considered.  
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Chapter Five 

The First Proposition: Experienced Teachers Generate Perspectives that they 

Develop WA Technologies Subject Mastery by Going Through Three Stages 

Chapter Five: The First Proposition: Experienced Teachers Generate Perspectives that they Develop WA Technologies Subject Mastery by Going Through Three Stages 

Introduction 

The aim of this study was to generate substantive theory on the perspectives of 

experienced WA teachers in non-government primary schools on the recently 

assessment-focussed WA technologies subject. From the outset, however, it needs to 

be made clear that, in WA, assessment at this point in time, teachers say, is not 

central in their concerns in relation to the teaching of this subject. Rather, what is of 

central concern to them, they hold, is their continuing efforts to learn how to teach 

this relatively new subject in the WA primary school curriculum. 

Particularly significant in relation to the latter point is that teachers say they attach a 

higher priority to the teaching of the WA technologies subject than they do to the 

associated assessment. Keeping this uppermost in mind, the present chapter opens 

with a short exposition on the overall situation. This is because the reader needs to 

have an appreciation of the broad context within which the theoretical ideas 

generated regarding experienced teachers’ perspectives on assessment of students’ 

knowledge of the WA technologies subject can be located. 

The reader should further appreciate that the study relates to experienced teachers of 

the WA technologies subject. These are teachers who have gained experience in 

relation to the subject over three years or more. They also may be assisting less 

experienced teachers to develop their mastery in the WA technologies subject.  
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The Broad Context 

At this stage, some elaboration is needed on the major point already made, namely, 

that because the WA technologies subject is a new subject, the concern of teachers, 

they hold, is much more with teaching it, rather than with assessing it. In this regard, 

much of their time, they say, is spent learning the curriculum of the subject and 

associated terminology. Also, they argue that much of their learning takes place “on-

the-job” in their classes. On this, Andrew, one of the participants in the study on 

which the theory being reported here is based, stated as follows his perspective on 

the status of the WA technologies subject in his school: “I think digital technologies 

is going to be a challenge for a little while to come until the teachers are confident in 

how they teach the subject, up-skilling as much as possible.” 

Some experienced teachers claim they take the initiative to integrate the new subject 

into their day-to-day teaching practices. On this, they hold that they may undergo 

some intensive skill development in relation to it. Their priority during this period of 

intensive learning, they state, is to develop their mastery in the curriculum of the 

subject and to learn how they may teach it to their students. Anne, one of the 

participants in the study on which the theory being reported here is based, described 

as follows, the importance that she attached to this matter of learning about the 

subject by downplaying the associated assessment of the subject: 

To be honest, assessment can be a bit of a cloudy area right now. But, I think 

that will get better. My priority is learning how to teach what I need to teach. 

But, I think with time and experience that will get better. 
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She clarified further this position when describing her experiences with assessing her 

student’s subject knowledge. “If you ask me about assessment in probably two years’ 

time, I may be able to give you a sensible answer”, she said. Ainsley, in like manner, 

described as follows a conversation that she had with a fellow teacher: 

I’ve just run digital technologies for the whole of the year six this year. We’re 

team teaching, so they’ve [peer-teachers have] been in on it so they can pick 

up on it as well. But even now after doing it for 12 months, I said to them, 

“You’ve got to do it next year. I’m not going to be doing it.” And they go, 

“But we don’t yet even know what to say when we’re teaching. We don’t even 

know how to mark anything.” 

This, and similar statements, serve to encapsulate the view of teachers on the 

importance they attach to learning about teaching and curriculum relative to learning 

about and dealing with assessment in the subject area under consideration.  

To summarise, while the aim of this study was to generate substantive theory on the 

perspectives of experienced WA teachers in non-government primary schools on the 

recently assessment-focussed WA technologies subject, the reader needs to keep in 

mind that the theoretical ideas presented in the remainder of this chapter, and in the 

two chapters that follow, are located within the broad context of teaching holding a 

greater significance to them than assessment. 
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The First Proposition Regarding Teachers’ Development of WA Technologies 
Subject Mastery: A Process in Three Steps 

Three propositions were generated with regard to the perspectives of experienced 

teachers in primary schools on the assessment of their students’ knowledge of the 

WA technologies subject. The first proposition relates to experienced teachers’ 

perspectives on their development of WA technologies subject mastery. The second 

proposition relates to experienced teachers’ perspectives that outcomes of a 

particular type are realised from the teaching and the associated assessment of the 

WA technologies subject. The third proposition relates to experienced teachers’ 

perspectives that there are certain influences that have a positive and a negative 

influence on the extent to which they develop WA technologies subject mastery. 

This chapter is concerned with the first proposition, outlined above, namely 

experienced teachers generate perspectives that teachers develop WA technologies 

subject mastery by going through three stages. The first stage is designated the 

exploration stage. The second stage is designated the discovery stage. The third 

stage is designated the specialist stage.  

The next section of this chapter deals with the first stage of how teachers develop 

WA technologies subject mastery, namely the stage designated the exploration stage. 

An exposition then follows on the second stage, namely the stage designated the 

discovery stage. The third stage is then presented, designated the specialist stage. A 

discussion regarding teachers’ claims that, regardless of the stage in which they are 

located, they develop mastery in the WA technologies subject curriculum and subject 

pedagogy, is then given. 
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The Exploration Stage: The First Stage in Teachers’ Development of WA 
Technologies Subject Mastery 

Experienced teachers state that during the first stage of teachers’ development of 

WA technologies subject mastery, teachers often undergo some intensive 

development of mastery in the subject’s curriculum objectives and content. Further, 

they state that teachers often undergo some intensive learning regarding WA 

technologies subject pedagogical mastery as they seek to determine how to teach and 

assess the subject in their classes. Experienced teachers also go on to state that 

schools may assist teachers to develop their WA technologies subject curriculum and 

pedagogical mastery by assigning less experienced teachers to experienced mentor-

peer teachers to be mentored by them. The role that mentor-peer teachers perform to 

assist less experienced teachers is now considered. 

Role of mentor peer-teachers. 

As has been stated above, experienced teachers state that schools may assist their 

less experienced teachers to develop their WA technologies subject mastery by 

linking them with experienced mentor peer-teachers. Typically, those mentor peer-

teachers are already located in the third stage noted already, namely the specialist 

stage of development of their WA technologies subject mastery. 

Experienced teachers who have responsibility for mentoring less experienced 

teachers state that they have gained their subject curriculum knowledge and 

pedagogy mastery over some time. Indeed, Carol stated that she had been developing 

her computer technology mastery for more than five years before the subject was 
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officially endorsed in 2015 for offering in schools. Other experienced teachers stated 

that they had “a natural affinity” with computer technology. 

Anne, a participant in the study, and an experienced teacher of the WA technologies 

subject, described thus, how she was allocated the role of mentor peer-teacher in her 

school: 

Because everybody else here is a technophobe, I took on the responsibility of 

teaching digital technologies. Here we all have certain roles, and I have an 

interest in technology, for example, and someone else might have a huge 

interest in outdoor learning. So, we play to our strengths, and because I’m 

not afraid of technology, then it just seemed logical that "okay, how about I 

teach DT [WA technologies subject] and the other teachers and can focus on 

other areas that they are interested in and they can play to their strengths." 

Further, mentor peer-teachers like this claim that because of their high-levels of WA 

technologies subject mastery, they have skills to guide less experienced teachers to 

develop their subject curriculum knowledge and pedagogy mastery. 

Mentor peer-teachers may have a dedicated role within their school to mentor less 

experienced teachers in the first stage of developing WA technologies subject 

mastery. Also, they may be assigned reduced teaching responsibilities in their classes 

so that they are able to avail of the time provided to mentor. James, a mentor peer-

teacher in the study on which the theory being reported here is based, described his 

role in this regard as follows: 
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At this point, I train the other teachers, but I’m also taking the digital 

technologies classes for the other teachers. We have a rotation on Thursday 

afternoon, so I see every class for 45 minutes once a fortnight. I have a little 

bit more leeway with my class because when I have my class, I can say spend 

a bit more time at the end of an English class or maths lesson following up. 

But with the other classes, I see them for 45 minutes. I help to train other 

teachers in the subject. We’ll have teacher planning days, and I’ll sit down 

and say, “this is exactly what’s happening, this is what I’m going to do, and 

what do you think, do you want input, do you want to come and watch?” 

Sometimes, we will have another teacher come into my classes and watch 

and take notes or ask questions. 

He added that, as an experienced WA technologies subject teacher, he shared his 

knowledge with his year-five teacher colleagues. He also indicated that he had 

responsibility for teaching other subjects on the WA primary school curriculum in 

his class. As the next section of this chapter indicates, however, this may not always 

be the case in relation to those in the first stage of development of WA technologies 

subject mastery and thus, only taking the first steps in, potentially, becoming 

experienced teachers in the subject themselves. 

Responsibility for the teaching of the WA technologies subject. 

Teachers located in the exploration stage of development of their WA technologies 

subject mastery may not be responsible for the teaching of the subject in their 

classes. Instead, their mentor-peer teacher may hold that responsibility and may 

provide those located in the exploration stage of development of their WA 
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technologies subject mastery with time to develop their subject curriculum and 

pedagogical mastery, without the burden also of having to teach the subject. 

Experienced teachers note that this approach may differ from that used for the 

teaching of other WA primary school subjects. They state that for science, for 

example, dedicated science teachers may teach that subject in other teachers’ classes. 

Further, experienced teachers state that such specialist science teachers are 

responsible for the associated assessment for science teaching and for reporting on 

students’ science subject knowledge. They go on to state that during their science 

lessons, the classroom teacher is typically not in attendance. 

Schools generally require their teachers who are less experienced in the WA 

technologies subject to be in attendance when mentor peer-teachers teach the subject. 

By being in attendance, they may observe and learn subject curriculum and 

pedagogy skills from more experienced teachers. Further, while mentor peer-

teachers may be responsible for the teaching of the WA technologies subject, 

teachers in this exploration stage of development of their WA technologies subject 

mastery typically are responsible for the associated assessment of the subject. This 

responsibility is now considered. 

Responsibility for the assessment of the WA technologies subject. 

Typically, WA teachers located in the exploration stage of development of their WA 

technologies subject mastery are responsible for developing WA technologies 

subject assessment instruments and assessment practices for their classes. Mentor 

peer-teachers to whom they are assigned often provide some guidance and support to 

assist them in this. Ainsley, a mentor peer-teacher participant in the study, described 
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as follows her experience assisting teachers less experienced in the WA technologies 

subject to develop assessment instruments and practices: 

The teacher always develops digital technologies rubrics. They will go 

through the technologies part and say, “this makes sense, doesn’t it?” For 

example, a highly satisfactory rating and the rubric shows that they can do 

this, this, and this really well. The rubric also shows that if they have just 

done basic stuff, then they are middle-of-the-road. Usually, though, they have 

the rubric fine, and I don’t have to worry about that. I help them to develop 

the rubrics as much as I can. 

Furthermore, teachers located in the exploration stage of development of their WA 

technologies subject mastery typically claim they share responsibility for the 

administration of assessment instruments in their class with their assigned mentor 

peer-teacher. The responsibility for reporting students’ WA technologies subject 

knowledge, they claim, is often also shared between the teacher less experienced in 

the subject and their mentor peer-teacher.  

WA teachers located in the exploration stage of development of their WA 

technologies subject mastery claim that they may gain some confidence in the 

subject over time. This, they hold, encourages them to take over the responsibility 

for the teaching of the subject from their assigned mentor peer-teacher. Upon doing 

this, teachers can be considered to have entered the second stage of development of 

their WA technologies subject mastery. This second stage is designated the discovery 

stage and will be considered in the next section of this chapter. 
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The Discovery Stage: The Second Stage in Teachers’ Development of WA 
Technologies Subject Mastery 

Teachers located in the discovery stage of development of their WA technologies 

subject mastery typically continue to be assigned by their schools to a mentor-peer 

teacher. This mentor peer-teacher continues to assist them to develop their 

technologies-subject curriculum knowledge and pedagogy mastery further. In 

addition, he or she often provides them with support and guidance to develop or 

enhance WA technologies subject teaching practices, associated teaching projects, 

and supporting materials as well as assist them to develop or enhance WA 

technologies subject assessment instruments, and assessment practices. 

Teachers located in the discovery stage of development of their WA technologies 

subject mastery also hold that they now utilise more advanced techniques than 

previously that can help them to teach the subject. One advanced technique they 

identify is integrated, cross-curricula teaching. This is now considered. 

Integrated, cross-curricula teaching of the WA technologies subject. 

WA teachers located in the discovery stage of development in their WA technologies 

subject mastery say they seek to maximise benefits for their students’ learning of the 

subject by integrating the teaching of it alongside the teaching of other subjects on 

the WA primary school curricula. They also claim that associated benefits are 

realised as students apply computer technology to broaden the development of their 

skills in more than one WA primary school subject. The teaching of projects that 

have real-world applicability, in particular, they declare, are more relevant and 

engaging for students than teaching without real-world applicability and thus 
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enhance their learning. Amongst real-world teaching projects they identify may be 

cross-curricula ones. 

Anne described the integration of teaching the WA technologies subject with other 

WA primary school subjects. “The good thing about technology is that you can 

incorporate it into all areas of learning”, she said, adding: “You can use it for 

maths, English, health, and other subjects. There is always an aspect of technology 

that can be integrated throughout all your programs.” Mike, another of the 

participants in the study on which the theory being reported here is based, similarly 

described how he integrated the teaching of the WA technologies subject with the 

science and the geography subjects for his students: 

I’m trying to broaden their understanding of data and representing data and 

at the same time their understanding of how they use their laptops as well. 

That’s what we did in first term. I got into the programming part, which is 

doing a project creating a digital sign. We integrated that into science and 

geography at the time. So, the kids were having an Australian animal, and 

making an animal enclosure, writing an information report about their 

animal, and they were creating a digital sign in Scratch to go with their 

enclosure. 

He concluded by saying: “So, they had to program that and had to learn the 

concepts of programming to create their sign while learning about science and 

geography at the same time.”  
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Teachers located in the discovery stage of development of their WA technologies 

subject mastery further state they use integrated, cross-curricula teaching of subjects 

in the WA primary school curriculum to enhance their students’ learning. Integrated 

teaching benefits students, they hold, by providing them with “real-world” learning 

to develop their knowledge both in the WA technologies subject and in other WA 

primary school subjects. Furthermore, they hold that, as they develop their subject 

curriculum and pedagogy skills, they are likely to enhance their subject assessment 

instruments and assessment practices. This matter is now considered. 

Teachers located in the discovery stage of development of their WA 
technologies subject mastery enhancing their subject assessment 
instruments and assessment practices. 

As teachers develop their mastery in the WA technologies subject, their new skills, 

they argue, provide them with the opportunity to enhance their assessment 

instruments and assessment practices. This, they state, helps them to engage their 

students further in their learning. Additionally, enhanced WA technologies subject 

assessment instruments and assessment practices, they claim, can facilitate 

accurately capturing the extent of students’ subject knowledge. 

Anne, a mentor peer-teacher, described her experience assisting a teacher less 

experienced in the subject to develop assessment instruments and practices. “I do 

think that the more that teachers teach it and learn about the subject, the more 

comfortable they’ll be with creating better assessments throughout the program”, 

she said. James, another participant, similarly described how, as he developed 

mastery, he also developed increasingly complex and engaging assessment 

instruments to assess his students’ knowledge of computer programming curriculum 
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content. Furthermore, he spoke of the success and enjoyment that he received from 

administering those assessments in his class: 

What we did is spent six weeks going over all the safety aspects, then we had 

the students do a summative written test in class. The other half of that test 

was that they needed to perform a 50-point safety check on a drone before 

they launched it. So, we have the kids come out one by one, and we would sit 

there with that checklist, the same checklist they had been using in the weeks 

prior. We would check that they have checked the checklist and then give 

them a mark based on, well, did they satisfy every single piece of that 

checklist, or did they miss something? If they miss something, why did they 

miss it? That’s an industry document as well, that checklist is something that 

is used by all of the industry types who are launching drones even if someone 

is launching a drone to take a photo of a property in [Perth, WA suburb]. 

They have to complete that safety checklist and sign off on it before they can 

launch the drone. Using that as an assessment was really good. I really quite 

enjoyed that one. 

Thus, experienced teachers located in the discovery stage of development of their 

WA technologies subject mastery state that as their curriculum knowledge and 

pedagogy mastery in the WA technologies subject develops, the complexity of their 

assessment instruments and assessment practices also develop, enabling them to 

gauge their students’ subject mastery more accurately than previously. 

Such teachers also state that to further enhance assessment practices and assessment 

instruments, they are likely to develop integrated, cross-curricula assessment 
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instruments and assessment practices. These instruments and practices, they argue, 

enable them to assess their students’ knowledge across multiple WA primary school 

subjects. This matter is now considered. 

Integrated, cross-curricula assessment of the WA technologies subject. 

WA teachers located in the discovery stage of development of their WA technologies 

subject mastery contend that they enhance their assessment instruments and 

assessment practices to facilitate assessment of their students’ knowledge of multiple 

WA technologies subjects. Furthermore, they state that they do this by developing 

integrated, cross-curricula assessment instruments and assessment practices to enable 

them to gauge their students’ curriculum content knowledge. 

James discussed his approach to developing increasingly complex assessment 

instruments and assessment practices that spanned multiple WA primary school 

subjects. On this, he stated he had developed a teaching and assessment project for 

his students that utilised Blockchain technology, claiming: 

We are developing assessments now for these Blockchain based things. 

Through discussion in class here, your formative work is through learning 

conversations and having one-on-one and group and whole class 

discussions. Then also developing rubrics that allow us to take the knowledge 

and understanding to another level across curricula. So, I can pull out areas 

where we can say, “well that mark is more for mathematics.” So, for 

example with their Blockchain work, they are all keeping a cryptocurrency 

portfolio. Like a mock portfolio where they started with US$10,000, and we 
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can take marks out of that and put those into their maths marks book, for 

example. Take the stuff from that work into economics. We can take their 

technological understanding behind how a Blockchain works and then apply 

that to their digital technologies’ marks book as well.  

Experienced teachers also hold that they may develop assessment instruments and 

assessment practices that apply to multiple subjects on the WA primary school 

curriculum. Those instruments, they claim, can enable them to gain a broader 

understanding of their students’ curriculum content knowledge than was possible 

when they only used single-subject assessment instruments and assessment practices. 

Finally, teachers located in the discovery stage of development of their WA 

technologies subject mastery claim they may develop WA technologies subject 

curriculum knowledge and pedagogy mastery. This mastery is such that they 

progress to the third stage of development of subject mastery. This third stage is 

designated the specialist stage. Teachers located in this specialist stage of 

development of their WA technologies subject mastery are now considered in the 

next section of this chapter. 

  



85 

The Specialist Stage: The Third Stage in Teachers’ Development of WA 
Technologies Subject Mastery 

Teachers who have a keen interest in computer technology, or who feel a natural 

affinity towards computer technology, claim that they may develop advanced WA 

technologies subject curriculum knowledge and pedagogy mastery. These teachers 

can be considered to be located in the specialist stage of development of their WA 

technologies subject mastery. In this stage, they hold, they may accept roles as 

mentor peer-teachers within their schools, often assisting those teachers who are less 

experienced in the WA technologies subject to develop their WA technologies 

subject curriculum knowledge and pedagogy mastery. Furthermore, they state that as 

mentor peer-teachers, they often assist those less experienced teachers with the 

teaching of the WA technologies subject in their classes. 

Teachers located in the specialist stage of development of their WA technologies 

subject mastery contend also that they are rarely assigned a mentor peer-teacher by 

their schools to assist them with the development of their subject mastery. Rather, 

having attained a high-level of curriculum knowledge and pedagogy mastery in the 

WA technologies subject, they claim that further development of their mastery is 

likely to be self-led. Further, they claim, they often prioritise developing their 

teaching and assessment mastery over developing further technical skills. Such 

teachers further claim that by improving their teaching and assessment mastery, they 

can improve subject learning outcomes for their students. Continuous improvement 

is one approach that these teachers state can be used to improve their subject 

teaching and assessment mastery. This is now considered. 



86 

Continuous improvement of WA technologies subject pedagogy mastery. 

Experienced teachers state that continuous improvement occurs when teachers 

follow a cycle whereby they assess, analyse, and adjust their teaching and 

assessment practices. They also state that, regardless of the extent of their WA 

technologies subject mastery, teachers often engage in continuous improvement of 

their subject teaching and assessment practices. Experienced teachers further claim 

they often assign greater importance to the continuous improvement of those 

practices than teachers who are less experienced in the subject. 

Carol, an experienced teacher, described thus her approach to continuous 

improvement to enhance her subject teaching practices: 

As a school, a year ago, I actually wanted Word to progress across the 

school. So we did a scope and sequence just on Word. So, what skills would I 

expect to come through from the bottom level and we can then extend them? 

And, what skills would we need as they head into the higher levels? And 

we’ve tried to do that with varying degrees of success. I tried to do a scope 

and sequence for that. And then every year, I’d go back. I’ve had a different 

focus this year. Writing it was. 

She concluded by saying: “Technology is always at the back of my head and I am 

always looking for ways to improve my teaching of the subject.” 

Experienced teachers, then, state that WA technologies subject teaching practices are 

enhanced as they follow a continuous improvement cycle. These teachers claim that 
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in following this cycle, they enhance their teaching of the subject with each school 

term, and with each passing year. 

Experienced teachers also state that they are likely to collaborate with similarly-

experienced teachers located outside their schools. These collaborations, they argue, 

enable them to develop their subject pedagogy mastery and enhance their teaching 

and assessment projects. This is now considered. 

Teachers located in the specialist stage of development of their WA 
technologies subject mastery collaborating outside their schools. 

Experienced teachers contend that all teachers, regardless of the extent of their 

experience in the WA technologies subject, may collaborate with peers either within, 

or outside their school regarding the subject. Further, they claim that as experienced 

teachers they often collaborate outside their schools more often than do teachers who 

are less experienced in the subject. This collaboration with similarly-experienced 

teachers outside their schools, they state, can help them to develop their subject 

curriculum knowledge and pedagogy mastery. Further, they state that they often 

develop their teaching and assessments resources for the subject. In turn, they claim 

that having enhanced subject mastery, and enhanced teaching and assessment 

resources, can result in enhanced student learning of the WA technologies subject. 

Mike discussed his approach to developing his subject mastery and teaching and 

assessment resources as he collaborated with a teacher from another school. He 

described thus how he and the collaborating teacher shared WA subject knowledge, 

teaching projects, and supporting materials to enhance their respective students’ 

learning of the subject: 
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I collaborated with another teacher last year. She worked at a public school 

in [a suburb in the Perth metropolitan area], and she was the digital 

technologies teacher, so we got together and collaborated. It was really a 

handy way for us both to develop our digital technologies knowledge as it 

improves our teaching. I think it’s really important to have that opportunity 

to collaborate. Sometimes when you go to professional development and 

professional learning, you have opportunities to talk to other teachers to see 

what they are doing as well. We shared ideas for student projects and some 

good ideas that helped in our classes. 

James, another participant in the study, described in like manner the value he 

attached to this matter when collaborating with peers at a school in Victoria, 

Australia. His positive experience, he stated, lay in gaining WA technologies subject 

knowledge and ideas from this collaboration regarding a Blockchain project that he 

was developing: 

I’ve been getting some help from Wooranna Park Primary School in 

Victoria. They call themselves the ‘School on the Blockchain’, the first one. 

They are running everything on the Blockchain. They are reporting on 

Blockchain. The kids are working on the NEM [crypto-currency] Blockchain 

on a daily basis. They are creating all sorts of technologies. It’s fantastic. 

They are absolutely streets ahead of anyone else in Australia. I’ve learnt so 

much from them. 

Experienced teachers like this state that collaboration outside their schools can thus 

enable them to gain additional knowledge to improve their teaching of the WA 
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technologies subject. Furthermore, they state that collaboration outside schools can 

also assist them in attempts to incorporate new subject teaching and assessment 

practices into their classes and into their schools. 

Experienced teachers claim further that, regardless of the extent of experience in the 

subject, teachers may advance their WA technologies subject curriculum knowledge 

and pedagogy mastery. This is now considered. 

Teachers’ Development of their WA Technologies Subject Mastery 

Experienced teachers state that they and their colleagues employ various approaches 

to develop their WA technologies subject curriculum knowledge and pedagogy 

mastery. Further, they state that attending formal professional development training 

is one such approach that experienced teachers often employ. They go on to state 

that less formalised approaches are also employed to develop subject mastery, and 

one such approach is for less experienced teachers to learn from more experienced 

mentor peer-teachers. This is now considered. 
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Mentor assisted development of teachers’ development of WA 
technologies subject curriculum knowledge and pedagogy mastery. 

Experienced teachers state that when undertaking the duties of a mentor peer-

teacher, they are likely to teach and support less-experienced teachers to develop 

their subject curriculum knowledge and pedagogy mastery. On this, Ainsley 

described as follows how she taught and supported less-experienced teachers to 

develop their subject mastery: 

I work with students, or teachers, or a combination. I help the teachers 

integrate different types of technologies into their curriculum. Or, they might 

come to me and say, “we’re doing this. What ideas do you have? I want to 

jazz it up or make it more interesting. I’ve done it this way for five years now, 

and I want to do something new to get kids engaged. What can I do?” And, I 

go “well, okay let’s look at what’s out there and what’s feasible, what 

devices the kids have.” Then we’ll look at what will work, and what’s not too 

complicated as well, depending on their year level.” So, I help the teacher to 

improve their teaching and knowledge and make technology more interesting 

for the kids. 

This statement is indicative of how experienced teachers state that teachers less 

experienced in the WA technologies subject may develop their WA technologies 

subject mastery as they learn from, and are supported by, mentor peer-teachers. 

Further, experienced teachers state that regardless of the extent of WA technologies 

subject mastery, teachers often develop subject curriculum mastery concurrently 

with their students. This will be considered in the next section of this chapter. 
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Teachers’ concurrently developing their WA technologies subject 
curriculum mastery with their students.  

Experienced teachers claim that teachers often develop WA technologies subject 

curriculum mastery at the same time as their students are developing their subject 

knowledge. Ainsley spoke as follows of how she had observed teachers developing 

their subject mastery concurrently with their students. “I’m always there to help with 

that situation. But the teachers are going, ‘but…’. And I say, ‘just let them play, and 

you to sit down and play too. Have a go. See what you can learn with them,’” she 

said. Shelly, another of the participants in the study on which the theory being 

reported here is based, imilarly described her observation of teachers developing 

subject mastery concurrently with their students added: “We just have to decide to 

run with it, learn as our students are learning. We need to be brave and fail with the 

kids. We learn as they learn.” In such manner, experienced teachers claim that 

teachers learning the WA technologies subject concurrently with their students 

constitutes one successful approach for those teachers to develop their subject 

mastery. 

Another approach that experienced teachers speak of in relation to efforts to develop 

their WA technologies subject mastery is “self-directed learning”. This notion of 

self-directed learning is now considered. 

Self-directed learning of teachers’ WA technologies subject curriculum 
knowledge and pedagogy mastery.  

Experienced teachers claim that regardless of the extent of teachers’ experience in 

the WA technologies subject, they may develop their subject curriculum knowledge 

and pedagogy mastery through self-directed learning. Further, they claim that, as 
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experienced teachers, they often are proponents of self-directed learning. Indeed, 

some experienced teachers state that this is their preferred way of developing their 

WA technologies subject mastery. 

Anne described her self-directed learning of her WA technologies subject mastery. 

This learning, she said, occurred as she completed online tutorials, watched 

YouTube videos, or sought assistance from peer-teachers. However, she claimed her 

commitment to this learning has a negative impact on other parts of her life. She 

stated: 

If I’m interested in doing something, I’d rather read about it. So, either by 

books about it and going through their activities, or I learn about it through 

tutorials online, or if someone else knows how to do it, I’ll ask them to teach 

me. So those are usually what I do to develop my knowledge in my own time. 

So, I don’t have a great social life sometimes. Usually, I do that after school 

or in the holidays. And it is time-consuming. But you do that in your own time 

unless a professional development happens to be on a weekday. 

This statement is also indicative of how some experienced teachers state that while 

self-directed learning may be a practical and useful approach for them to develop 

their WA technologies subject curriculum knowledge and pedagogy mastery, 

teachers should also be cautious to limit the extent to which it eats into their personal 

time. 
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Conclusion 

This chapter made clear that assessment is often not the central concern of 

experienced teachers in relation to the teaching of this subject. Rather, what often is 

central concern to them is that, because the subject is a new one, they are largely 

focussed on learning how to teach it. Indeed, experienced teachers likely attach a 

higher priority to this than they do to the assessment of the subject. 

Further, the chapter discussed the first proposition generated to address the central 

research aim. This is stated as follows: experienced teachers generate perspectives 

that they develop WA technologies subject mastery by going through three stages. 

The first stage is designated the exploration stage. The second stage is designated the 

discovery stage. The third stage is designated the specialist stage. Each stage was 

outlined separately. This was followed by some discussion regarding teachers’ 

development of their WA technologies subject curriculum knowledge and pedagogy 

mastery. 

Chapter Six will now provide an exposition on the second proposition generated, 

namely that experienced teachers generate perspectives that outcomes of a 

particular type are realised from the teaching and the associated assessment of the 

WA technologies subject. 
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Chapter Six 

The Second Proposition: Experienced Teachers Generate Perspectives that 

Outcomes of a Particular Type are Realised from the Teaching and the Associated 

Assessment of the WA Technologies Subject  

Chapter Six: The Second Proposition: Experienced Teachers Generate Perspectives that Outcomes of a Particular Type are Realised from the Teaching and the 
Associated Assessment of the WA Technologies Subject 

Introduction 

Three propositions were generated with regard to the perspectives of experienced 

teachers in primary schools on the assessment of their students’ knowledge of the 

WA technologies subject. The first proposition, already considered, relates to 

experienced teachers’ perspectives on their development of WA technologies subject 

mastery. The second proposition relates to experienced teachers’ perspectives that 

outcomes of a particular type are realised from the teaching and the associated 

assessment of the WA technologies subject. The third proposition relates to 

experienced teachers’ perspectives that there are certain influences that have a 

positive and a negative influence on the extent to which they develop WA 

technologies subject mastery. 

This chapter is concerned with the second proposition, namely that experienced 

teachers generate perspectives that outcomes of a particular type are realised from 

the teaching and the associated assessment of the WA technologies subject. These 

relate to perspectives on outcomes for students, parents, and schools.  

Specifically, regarding students, experienced teachers claim that they develop a 

desire on their part that they should acquire some knowledge of the WA 

‘technologies’ curriculum content. Further, they claim that an associated 
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development of some life skills and attitudes benefit students throughout their 

schooling and in their careers.  

Experienced teachers also claim that parents may achieve outcomes that include the 

development of some skills that assist in protecting their children from “online 

harm.” Finally, they hold that education stakeholders, including teachers, achieve 

outcomes that include gaining access to data to assist with making informed 

decisions regarding students’ learning, teachers’ development of WA ‘technologies’ 

mastery, and school planning. 

Experienced teachers go on to state that the extent of outcomes that are achieved is 

often dependant on the extent of teachers’ mastery in the subject, with greater 

teacher mastery often resulting in more substantive outcomes being achieved. On 

this, Anne described how she wished for the learning outcomes for her students to be 

improved as she developed her subject mastery: 

As I am learning the new curriculum and learning how to teach what I need 

to teach, my teaching is getting better. But I think with time and experience, 

that will improve. It’s all trial and error right now, and I think with more 

time and experience you start going, “that doesn’t work, or, this works well” 

and you just start creating something that works for you and my students are 

learning more because of this. 

In like manner, James, another participant in the study, described how his teaching of 

the WA technologies subject had improved as he developed his subject mastery: 
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It’s been a learning curve for me in particular with the technologies 

curriculum that was handed to me. I wanted to start something new, start 

something fresh, which is what we’ve done this year and I am learning as I 

go. As we develop our teaching, our students are learning more, and they are 

enjoying technology more. There’s still a lot of confusion out there as to what 

direction we’re heading in, but we’re doing our best in Year Four and Year 

Five.  

This and similar comments serve to capture the view of experienced teachers that the 

nature of the outcomes that are achieved is often dependant on the extent of teachers’ 

mastery in the subject, with greater teacher mastery often resulting in higher levels of 

outcomes. 

In general terms, two categories of outcomes are achieved, according to experienced 

teachers, from the teaching and the associated assessment of the WA technologies 

subject. These categories of outcomes, they hold, include student learning outcomes 

and a school-wide education planning outcome. The two categories of outcomes are 

considered in the following sections of this chapter. This is followed by a discussion 

regarding some outcome restrictions that experienced teachers say that education 

stakeholders may experience, and which may limit their ability to make informed 

decisions regarding students’ learning, teachers’ development of WA ‘technologies’ 

mastery, and school planning.  
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Student Learning Outcomes: The First Category of Outcomes 

The first of two categories of outcomes that experienced teachers say is achieved 

from the teaching and the associated assessment of the WA technologies subject is 

that of student learning outcomes. They state that teachers desire that their students 

should be able to maximise their development of knowledge of the WA 

‘technologies’ curriculum content as an outcome of their teaching and associated 

assessment of the WA technologies subject. Further, they state that these outcomes 

are likely to improve students’ education and to benefit them in their future careers. 

Some of the student learning outcomes identified are now considered. 

The first student learning outcome: Development of knowledge of 
computer programming curriculum content. 

Experienced teachers state that teachers desire that their students will develop some 

knowledge of computer programming curriculum content as an outcome of their 

teaching and of the associated assessment of the WA technologies subject. They 

claim that by developing knowledge in this field, students will be equipped with the 

skills to help them use computers to solve problems in real-world contexts. 

Experienced teachers further hold that alongside the development of computer 

programming skills, teachers desire that their students will develop an understanding 

of data, and the ability to represent it, as an outcome of learning the subject. 

Experienced teachers also hold that to achieve the desired outcome of teaching their 

students aspects of computer programming curriculum content, they often use age-

appropriate and accessible programming systems, and such computer languages as 

‘Scratch’. Further, they claim that computer programming is also taught by them to 
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students using such robotics systems as Ozobots, Micro:Bit, LEGO Mindstorms, and 

drones. They go on to explain that by using these robotics systems, students may 

generate understanding of computer programming away from the computer screen. 

Experienced teachers go on to claim that they often integrate various approaches to 

teach the computer programming components of the WA technologies subject. On 

this, Andrew described the approach that his school had been taking in teaching 

computer programming to his primary school students: 

What we did was we took the opportunity around our social and emotional 

learning time to bring groups together and then to teach them explicitly the 

digital technologies curriculum. So, we put together a very quick three-week 

module to introduce them to binary. We introduced them to the core concepts 

of the digital technologies’ curriculum. We introduced them to Micro:Bit 

programming, and we started with a bit of Scratch. 

He concluded by saying: “We are starting to get them to think about logical coding 

through that way.” 

Experienced teachers further state that to enable students to develop computer 

programming skills, they sometimes teach and assess the computer programming 

components of the WA technologies subject as a separate subject. They also claim 

that, as an alternative, they often use integrated, cross-curricula approaches to teach 

and assess computer programming curriculum content alongside other WA primary 

school subjects. On this, Mike, a participant in the study, described how he had 
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integrated the teaching of computer programming in a project whereby students 

created a digital sign:  

They had to program that and had to learn the concepts of programming to 

create their digital sign. I integrated that with other subjects. What I found is 

that you can’t do it as a standalone thing. You have to try and integrate it 

into something, and that was an opportunity to do that, so that worked quite 

well. I think the kids were a bit more motivated as well because it comes in a 

package of things that they are trying to complete and work towards during 

the term. Then they get to display it. And then we went into programming in 

terms of robotics. I taught the programming part, so the idea is that the kids 

learn to program the drones. They were probably the most successful thing I 

did this year with digital technologies and I’ll continue that next year as well. 

He concluded by describing the pleasure he claims his students experienced from the 

project: “They loved the drones, and they loved learning programming through that, 

so that was another good thing.” This, and similar comments, capture the view of 

experienced teachers that the integrated, cross-curricula teaching of the WA 

technologies subject, may enhance students’ development of knowledge of the 

subject’s curriculum content. 

Experienced teachers additionally state that along with the desired outcome of 

teaching students some computer programming curriculum content, they desire to 

concurrently teach their students some leadership skills. This matter is now 

considered. 
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The second student learning outcome: Development of leadership skills. 

Experienced teachers state that in addition to teaching their students’ WA primary 

school subjects, they desire that some of the non-curricula skills, including 

leadership, be taught. Further, they state they encourage their students to accept 

some responsibility for their learning in this area and to also assist peers in the 

learning. They hold that, as an outcome of this learning, students will be better 

prepared for success in their schooling, and in their careers. 

Ainsley discussed as follows how she had encouraged her students to develop some 

leadership skills. She stated that in her lessons she provided her students with an 

introduction to the WA technologies subject curriculum content. She went on to say 

that she then provided them with the opportunity to take some responsibility for their 

own learning as they played with and explored the subject topic. Ainsley said that 

she also encouraged her students to demonstrate some leadership skills by assisting 

their peers:  

For any technology that I introduce to a class, I’ll give them a 15 to 20-

minute demo. “This is where these are, this is where this is, and this is how 

you save stuff, etc. And then, you explore it and figure it out. Figure it out for 

yourself.” Then they play, and they learn a lot when they play. I’m still there 

wandering around. They may come across things and may go, “it’s not doing 

this, what’s going on?” “Okay, let’s have a look. Let’s see how you fixed it” 

and another kid will say, “No, that’s easy, you just do this, that, and the 

other.” So, they are teaching each other, because I think sometimes it’s a 

little bit richer than a teacher always just telling them what to do. Sometimes 
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a little bit too much drip feeding from the teachers isn’t good. It’s better to 

let the kids show each other. 

Carol, another participant in the study, similarly described how she had encouraged 

her students to develop some leadership skills: 

I teach them not to be afraid of giving it a go, because there’s always edit 

and undo. The beauty of it is that you can have one kid who can do Word and 

play with everything, and another who’s still learning how to get things done, 

and they can help each other. Like even when I have 27 kids in here, and 

they’re all trying to do a Word document, I’ve got some expert students that I 

send around. They become very useful allies in a room of 27. And, it’s 

teaching them some leadership as well. 

Experienced teachers go on to state that in addition to developing leadership skills as 

an outcome of the teaching and the associated assessment of the WA technologies 

subject, they desire that their students should develop some online safety knowledge. 

This is now considered.  

The third student learning outcome: Development of knowledge of online 
safety. 

Experienced teachers express a desire that students will become skilled enough as an 

outcome of teaching the WA technologies subject to protect themselves from online 

harm. On this stated that her desire for her students was to become cognisant of 

online safety:  
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Just be mindful when using technology not to be mindless users. Be aware of 

safety. Be aware of where resources may come from and that it might not be 

all true. Have some strategies if you come across something on the internet 

that makes you feel uncomfortable.  

James, another participant, similarly described how teaching online safety is 

important to him:  

We have had issues in the past, particularly in high school, with 

inappropriate use. Not just social media but, you know, you’ve heard the 

stories. Inappropriate use, students getting into trouble, putting stuff online 

that can leave a digital footprint. In previous years, we have had parents that 

never knew how to deal with the fact that their child’s bringing home these 

devices [school computers]. And so, you’ve got children using the device in 

their bedroom in the middle the night or using it for gaming. Parents wake up 

at 3 AM and saying, “what’s going on?” and going down there and the child 

is on the Internet at 3 AM. It’s not good. 

Experienced teachers also state that to achieve the desired outcome of teaching their 

students some online safety knowledge, they often address the matter almost as a 

discrete subject, rather than dealing with it in an integrated manner through their 

treatment of other subjects. Carol, another participant in the study, commented on 

this: 

Technology is always at the back of my head. So, I organise the cyber 

[online] safety night once every two years trying to encourage other teachers 
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to talk about it. I tend to pick it up as a separate subject, but hopefully, you’d 

mention it where it was useful. Things like when they are on the internet, we 

talk about, “What do you do to keep yourself safe?” And when they’re 

copying and pasting notes, what are we going to do to avoid plagiarism? 

Those things. 

She concluded by saying: “We do a few sessions throughout the year just 

specifically on cyber safety.” 

Carol went on to describe how, at her school, online safety awareness classes have 

been held for students during their school hours. She further said that teachers have 

received professional development training in the latest online safety topics in after 

school hours sessions. She went on to explain that parents were invited to attend her 

school in the evening, where they too were provided with information related to the 

online safety awareness of their children. 

Experienced teachers further state that in addition to some short-term benefits of 

protecting students’ safety, they also desire to show them how having online safety 

skills position them well when they go to seek employment. Shelly, a participant in 

the study, discussed this: 

We have a protective behaviours unit that we teach for social and emotional 

learning, but part of that is we also teach digital citizenship and your digital 

footprint. We do a few lessons right at the beginning of the year on how to 

manage yourself. And I often use a scenario that if you’re in an interview for 

a job and there’s another person who’s after that same job, and they’ll say to 
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you, “That’s great, we’ll let you know in a week." And they spend that week 

looking at your digital profile. If you’ve got the wrong stuff on there, the 

other person will get the job. 

Experienced teachers also state that a possible outcome of teaching students online 

safety knowledge is that students’ safety and welfare may improve during their 

school days. 

Experienced teachers further state that, in addition to developing some online safety 

knowledge as an outcome of the teaching and the assessment of the WA 

technologies subject, they desire that students will develop some appreciation of 

students developing technology-related knowledge and skills can help to support 

future careers. This is now considered. 

The fourth student learning outcome: Development of an appreciation of 
technology to support future careers. 

Experienced teachers contend that through the teaching and the assessment of the 

WA technologies subject, they desire to improve their students’ knowledge and 

confidence in various technologies. Further, they claim that this knowledge and 

confidence can often positively influence students during their school years, and in 

their careers. On this, Ainsley stated her desire that her students become confident 

with technology: “Students’ careers don’t have to be around technology. Technology 

is so pervasive now, and it can be used for just about anything. I want my students to 

be confident with technology, no matter what their career is going to be.” Anne, 

another participant, similarly described her desire for her students to be technology-

aware and confident: 
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My main thing is, because technology is such a huge part of life now, my first 

thing is to remove any kind of technophobic ideas in their heads. Get them to 

believe that regardless of whether they think they’re good at it or not, 

technology is not scary. It can be very useful. It can be very convenient. 

Basically, develop a healthy mindset towards technology. 

Experienced teachers further state that through teaching the WA technologies 

subject, they desire to guide their students to have a positive attitude towards 

technology and embrace it, rather than fear it.  

The second of the two categories of outcomes that experienced teachers state are 

realised from the teaching and the associated assessment of the WA technologies 

subject, is now discussed. 

A school-wide education planning outcome: The Second Category of Outcomes 

As has been stated above, experienced teachers state that two categories of outcomes 

are realised from the teaching and the associated assessment of the WA technologies 

subject. These are outcomes including student learning outcomes and a school-wide 

education planning outcome. This section of the chapter now considers the second of 

those outcomes.  

Experienced teachers state that reporting of students’ assessment data enables 

education stakeholders, including themselves, to make informed decisions about 

their students’ learning as they progress through their years of study. This data, they 

add, enables schools and teachers to undertake school-wide tracking and planning, 
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longitudinally, thus improving students’ education throughout their education. 

Further, they claim that this reporting may enable stakeholders to develop and 

implement training plans to improve teachers’ WA technologies subject mastery, and 

planning for resource allocation. Andrew described how his school had implemented 

a school-wide reporting system to collate and report students’ knowledge of the WA 

‘technologies’ and other subjects on the WA primary school curriculum. Further, he 

spoke about how this system could be used by education stakeholders within his 

school to assist with planning for their students’ longer-term learning: 

What we want to be able to do is have a system where all student work is 

collated. And then a teacher could come into the system and then assess 

across a broad thing and be able to compare apples with apples, rather than 

looking at apples and oranges at the moment. We are putting in the 

technology that will allow us to do that so that we can actually go in and look 

at a whole student’s work and plan for that student’s education. 

Andrew concluded by describing what he sees as a long-term benefit from the 

assessment system his school is implementing: “Not only can we view what they 

have done this year, but what they did the previous year, and previous years before 

that. So, we can track and plan longitudinally as well.” 

Finally, experienced teachers state that by gathering and collating assessment 

reporting data, schools will have a capability to perform long-term analysis of 

students’ development of curriculum content, to assist with planning for their 

learning. Further, they state that the effectiveness of this analysis and subsequent 

planning is dependent on the accuracy of student assessments conducted by teachers. 
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On this, they also identify some limitations on assessment data for education 

decision making. These are now considered. 

Identified limitations on assessment data for education decision making. 

Experienced teachers state that accurate reporting of students’ WA technologies 

subject curriculum content knowledge is dependent on the extent to which teachers 

consistently and accurately assess their students in this domain. On this, some 

experienced teachers report certain challenges arising out of teachers’ curriculum 

knowledge and pedagogy mastery in the subject. Further, they report that these 

challenges might result in a reduction in the accuracy of assessment data for decision 

making. 

Mike described as follows, some challenges that he encounters concerning the 

assessment of his students’ WA technologies subject curriculum content knowledge. 

These, he says, are a result of the newness of the WA technologies subject for him. 

He continued: 

Reporting digital technologies is a bit of a ramshackle at the moment. I think 

with your English and maths, you have standardised testing, and the 

processes for that are pretty good. But, when you have something new, 

assessment and reporting become very difficult. Over time, it will get better. 

But now, it’s still being worked out. 

Anne, another participant in the study, described in like manner her experience when 

assessing her younger students’ WA technologies subject curriculum content 
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knowledge. She noted a complexity in the grading and the reporting of typing. She 

further reported that this complexity is due to the typing curricula already being 

taught as part of the English WA primary school subject: 

I was grading the kids this year, and it was hard because as I said, with the 

pre-primaries to year threes, their main focus was typing, and that’s part of 

the English curriculum. So, I couldn’t even use the judging standards from 

DT [WA technologies subject] to grade. I graded them using English for 

typing, but it’s still under the digital technology sections on their reports. 

There’re just too many variables, so I have to use mostly my judgement and 

just compare it with the standards and try to find a middle ground, really. 

This, and similar statements, capture the view of experienced teachers that the 

assessment and the reporting of students’ curriculum content knowledge in the WA 

technologies subject may reduce the extent of the desired outcome of collating 

assessment reporting data for decision making. In turn, experienced teachers state 

that this may lead to a reduction in the quality of decisions made by education 

stakeholders, including teachers, regarding students’ education. 

Conclusion 

This chapter presented the second proposition generated from the study being 

reported here. This proposition states that experienced teachers generate 

perspectives on outcomes of a particular type that are realised from the teaching and 

the associated assessment of the WA technologies subject. On this, experienced 

teachers state that the nature of the outcomes that are realised is often dependant on 
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the extent of teachers’ mastery in the subject, with greater teacher mastery often 

resulting in greater outcomes being realised.  

Outcomes that are achieved from the teaching and the associated assessment of the 

WA technologies subject may, it is held, have an influence on students, parents, and 

education stakeholders, including teachers. Two categories of outcomes were 

identified from the teaching and the associated assessment of the WA technologies 

subject. The first of these is student learning outcomes. This includes the 

development of knowledge of computer programming curriculum content, the 

development of leadership skills, the development of knowledge of online safety, 

and the development of an appreciation of computer technology to support future 

careers. The second category of outcomes is a school-wide education planning 

outcome. 

The third proposition generated will now be considered in Chapter Seven. This 

proposition states that experienced teachers generate perspectives that there are 

certain influences that have a positive and a negative influence on the extent to 

which they develop WA technologies subject mastery. 
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Chapter Seven 

The Third Proposition: Experienced Teachers Generate Perspectives that there 

are Certain Influences that have a Positive and a Negative Influence on the Extent 

to which they Develop WA Technologies Subject Mastery 

Chapter Seven: The Third Proposition: Experienced Teachers Generate Perspectives that there are Certain Influences that have a Positive and a Negative Influence on the Extent to which they Develop WA Technologies Subject Mastery 

Introduction 

Three propositions were generated with regard to the perspectives of experienced 

teachers in primary schools in WA on the assessment of their students’ knowledge of 

the WA technologies subject. The first proposition, already considered, relates to 

experienced teachers’ perspectives on their development of WA technologies subject 

mastery. The second proposition, also already considered, relates to experienced 

teachers’ perspectives on outcomes of a particular type that are realised from the 

teaching and the associated assessment of the WA technologies subject. The third 

proposition relates to experienced teachers’ perspectives that there are certain 

influences that have a positive and a negative influence on the extent to which they 

develop WA technologies subject mastery. 

This chapter details that third proposition, namely experienced teachers generate 

perspectives that there are certain influences that have a positive and a negative 

influence on the extent to which they develop WA technologies subject mastery. 

Experienced teachers state that influences they consider to be positive often result in 

them extending their WA technologies subject curriculum knowledge and pedagogy 

mastery. Conversely, influences they perceive as being negative often result in them 

limiting their development of WA technologies subject curriculum knowledge and 
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pedagogy mastery. Six positive and three negative influences, as perceived by 

experienced teachers, are now considered. 

Positive Influences that are Perceived to have an Influence on the Extent to 
which Teachers’ Develop their WA Technologies Subject Mastery 

Experienced teachers claim that within their schools, teachers perceive that certain 

influences have a positive influence on the extent to which they develop their WA 

technologies subject mastery. Six of these perceived influences are now considered. 

The first perceived positive influence: The influence of school leaders 
and computer technology resources allocated by school leaders. 

Experienced teachers hold that their school leaders consist of the senior or executive 

staff within their schools, including the school board of directors and school 

principal. Further, they state that, depending on the size and structure of a school, 

school leaders may also include the head of primary school and the head of lower 

school. 

The perceived positive influence of school leaders. 

Experienced teachers contend that the extent to which their school leaders 

demonstrate a positive attitude towards the WA technologies subject can, in turn, 

have a positive influence on the extent to which teachers in their schools develop 

WA technologies subject curriculum knowledge and pedagogy mastery. On this, 

Ainsley described her perspective on the positive influence that her school’s leaders 

demonstrate towards the WA technologies subject: 
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I think it would definitely come from the executive, who say: “We want our 

kids to be successful. We want our school to stand out, and be up there, 

known as a place that is doing all these amazing things with technology.” It’s 

a pride thing. We want to be known as one of those schools that gives our 

kids as many opportunities as we can, and so they [school leaders] definitely 

try and find ways to do that. 

The positive influence of computer technology resources allocated by school leaders, 

as perceived by experienced teachers, is now considered. 

The perceived positive influence of computer technology resources 
allocated by school leaders. 

Experienced teachers state that school leaders who demonstrate a positive attitude 

towards the WA technologies subject are likely to allocate a significant proportion of 

school resources to that subject, compared to other subjects on the WA primary 

school curriculum. Further, they contend that by having access to these resources, 

teachers can readily extend their curriculum knowledge and pedagogy mastery in the 

subject. They go on to state a belief that teachers use these resources to develop 

technology-rich subject teaching and assessment programs that engage their students 

and increase their learning of the WA technologies subject.  

Experienced teachers describe resources that school leaders often allocate to the WA 

technologies subject. These include: computer programs that can be used to teach 

and assess the subject; technology tools such as robotics systems that support 

computer programming; a school’s ICT-based eco-system to support teaching and 

assessment, including computers, tablets, printers, internet access, and networking; 
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professional support via mentor peer-teachers; and access to teacher WA 

technologies subject professional development and training. 

James described how his school leaders demonstrate a positive attitude towards the 

WA technologies subject and allocate resources to that subject. He reported that 

through using those resources, his school had been developing a physical WA 

technologies subject learning area in a dedicated classroom. Further, he said that in 

this classroom, students can access a range of WA technologies subject resources 

and his school has a policy of maximising students’ access to technology-rich 

learning opportunities. 

Indeed, James went on to report that many of his school’s students voluntarily attend 

the dedicated classroom during their lunch breaks: 

Our head of junior school is acutely aware of the need to set aside money 

every year to digital technologies. He’s trying to clear some classroom 

space, so the primary school has a digital technologies hub within the school. 

An area where we can access other computers, access the drones, all the 

different robotics and all that stuff in one area. Instead of having it scattered 

across classrooms, and we don’t know where anything is, there it is in the 

digital technologies space. So, the school is committed to doing that. We’ve 

definitely got our head of junior school’s support, which is fantastic. He is in 

tune with everything that’s happening about digital technologies. 

Other experienced teachers also contend that the outcomes that are realised from the 

teaching and the associated assessment of the WA technologies subject often depend 
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on the extent of these resources. They go on to state that ready access to appropriate 

computer technology-related resources often results in greater outcomes being 

realised than would be the case if those resources were not available. They add that 

school leaders who cannot or will not provide such computer technology-related 

resources to support the teaching and the assessment of the WA technologies subject 

are likely to reduce opportunities for teachers to extend their mastery in the subject 

and for students to learn the subject’s curriculum content. 

Experienced teachers further contend that not having access to suitable resources 

may inhibit their efforts to teach their students the WA technologies subject’s 

curriculum. Anne, a participant in the study being reported here, described a teaching 

program that she had wanted to develop for her students. However, she said that, due 

to a lack of available funds to acquire resources required for that program, she could 

not develop suitable teaching materials: 

It would be so great to have access to things like Ozobots [student robotic 

systems], or more costly resources because it does bring another dimension 

to your lessons, to the program, and the children really love it. We went to 

Scitech [WA based not-for-profit organisation promoting the use of science 

and technology in schools], and we did some robotic workshops there, and 

they had Ozobots there, and they had all these other great things too. You 

know the joy that the students get, just from creating their own things and 

having these little gadgets that can do all these things with and they are 

amazed by it.  
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Furthermore, Anne stated, if her school could obtain funds to develop the Ozobots 

teaching program, she would have the opportunity to extend her students’ knowledge 

of the WA technologies subject curriculum content. Additionally, she discussed how 

having these resources would enable her to extend her own curriculum knowledge 

and pedagogy mastery. 

In the next section of this chapter, the influence of a school’s selection of teachers on 

the development of their WA technologies subject curriculum knowledge and 

pedagogy mastery, as perceived by experienced teachers, is considered. 

The second perceived positive influence: The influence of WA 
technologies subject teacher selection. 

Experienced teachers state that the nature of the teaching staff selected by schools is 

a likely influence on the extent to which these teachers develop and extend their WA 

technologies subject curriculum knowledge and pedagogy mastery. On this, Andrew 

summarised his perspective on the importance of recruiting teachers who are 

comfortable and conversant with computer technology: 

Now we are obviously a technology-rich school that has been using 

technology for a long time. It has almost been a part of our selection process 

for the school for a long time in terms of hiring staff. It is my belief that the 

biggest impact on student success is the teacher. Hiring the right teachers 

who understand technology is a big part of that. 

He reinforced this view, thus: 
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You’ve got to put your best teachers where we need them the most. That goes 

for everything. We choose our teachers because they are the best teacher for 

that area. We chose our technology teachers because they are the best at 

technology. These are the teachers that learn technology quickest. You want 

them to be that, rather than you don’t want them to be a jack of all trades. 

You just have to be really good at what you do.  

Such experienced teachers also state that recruiting teachers who are comfortable 

and conversant with computer technology can often result in them extending their 

subject mastery further, compared to teachers who are not comfortable nor 

conversant with computer technology. Furthermore, they hold that students are likely 

develop more significant WA technologies subject mastery as a result of such 

recruitment. 

The influence of teacher WA technologies subject mastery development, as 

perceived by experienced teachers, is now considered. 

The third perceived positive influence: The influence of teacher WA 
technologies subject mastery development. 

Experienced teachers claim that teachers less experienced in the WA technologies 

subject often state that they generally hold a positive attitude towards the subject as 

their mastery in the subject increases. Further, they claim that, with increased 

mastery, initially inexperienced teachers often develop increasingly complex 

teaching projects and associated assessments to challenge and engage their students 

in their learning. In turn, experienced teachers also claim that students’ learning of 

the subject can be enhanced further than was previously possible. James spoke as 
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follows on his perspective on the positive disposition he experienced as an outcome 

of the development of his WA technologies subject mastery. On this, he stated he 

envisioned that his engagement in future cross-curricula integration of the WA 

technologies subject would also increase his students’ engagement in their learning: 

I think that long-term we’ve got a digital technologies curriculum, but long-

term, once it’s all embedded within the Australian curriculum and classes, 

and we have been doing it for a long time, it’s going to turn into “well how 

can the creative side or the production side of this digital technologies 

curriculum be embedded in all other learning areas?” Let’s develop a 

curriculum that encompasses everything. That, for me, is an exciting 

prospect. 

Related to the positive attitude they develop, they state, is an increase in a desire to 

develop increasingly interesting and challenging WA technologies subject projects 

for their students to try to further enhance their learning. 

The influence on teachers of their self-awareness that they have already been 

teaching and assessing aspects of the WA technologies subject, as perceived by 

experienced teachers, is now considered. 

The fourth perceived positive influence: The influence on teachers of 
their self-awareness that they have already been teaching and assessing 
aspects of the WA technologies subject. 

Experienced teachers state that, while the WA technologies subject was introduced 

in 2015, there are components of it that were taught before it was formalised and 
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endorsed as a specific school subject. They further describe how less-experienced 

teachers often state that, as a result, they develop or hold a positive attitude towards 

it. This, they contend, results from the realisation that while the subject’s 

terminology may be new, and even somewhat potentially daunting, the concepts 

within the subject’s curriculum are not all new to them. Further, experienced 

teachers claim that as less-experienced teachers come to realise they have 

competence in the subject, they are often encouraged to extend their curriculum 

knowledge and pedagogy mastery in the field. On this, Andrew stated: 

It’s not asking teachers for anything more than the stuff that they’re actually 

doing, but to highlight that, and bring to the surface that they are actually 

addressing that technology curriculum because they are already there in 

many instances, even though they weren’t aware. When I talk about data 

down there in primary school, in the past they would just put up the statistics 

on the board, but they wouldn’t actually call it data. Now they’re calling it 

data, so bringing in the [WA technologies subject] terminology, so they can 

see these are some of the things they need to deal with. Now, they are aware 

they are teaching the subject. This is a relief to some teachers who struggled 

with it. 

Shelly, another participant discussed, in like manner, her experience exploring the 

WA technologies subject curriculum and associated terminology with less 

experienced teachers when they come to realise that they know more about the 

subject than they had previously believed they had: 
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When I’m planning, I look at the digital tech curriculum myself and try 

bringing that language into the lessons that I’m teaching as well as having it 

as a specific question or outcome on the assessment as well. What I did was I 

got the year five/six digital technologies curriculum, the whole thing, and 

popped it into a spreadsheet and then mapped activities to each one of the 

descriptors. So, it’s thinking, “which of these do we already do?” And it 

really was just sitting and going, “what do we already do that applies to 

these?” And it was quite interesting that there’s quite a bit that we already 

did. Not so much the coding side but the digital technology side. And we’d 

go, “oh, we do infographics” or “that’s such and such.” So, we actually 

mapped some of the things that we’re already covering that’s digital 

technologies. 

She concluded by outlining a summary of comments made by less-experienced 

teachers regarding the realisation that they were teaching the subject even though 

they did not see it as being a distinct entity. “We just gave a new name to an old 

subject”, she said. Shelly also argued that experienced teachers state that, when less-

experienced teachers realise they are teaching the subject in a more formal sense, 

they will often experience a reduction in their reluctance to engage with the subject 

due to its technical terminology. Experienced teachers also claim that, as a result, 

less-experienced teachers often actively seek to extend their WA technologies 

subject curriculum and pedagogy subject mastery. 

The influence of students’ learning of the WA technologies subject, as perceived by 

experienced teachers, is now considered. 
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The fifth perceived positive influence: The influence of students’ 
learning of the WA technologies subject. 

Experienced teachers further claim that all teachers, regardless of the extent of their 

experience in the subject, often hold, or go on to develop, a positive attitude towards 

the WA technologies subject as they observe that their students’ knowledge in the 

subject’s curriculum content increases. Further, they claim that this positive attitude 

often influences them to take action to extend their own subject mastery to enable 

them to enhance their students’ learning. On this, Mike expressed as follows his 

perspective of what he saw as the positive influence that his students’ achievement 

of technologies-related outcomes afforded him: 

We did something in year five called Genius Time, where kids in groups 

worked on a problem and created a solution to a problem I’d set them. The 

kids loved it. The kids absolutely loved it. When you said it’s Genius Time 

and the kids could work on their projects and most kids, most groups were 

working really well. They just loved being able to work on their projects as 

they learnt the subject. Working on something that they were passionate 

about. It was very good. 

Further, experienced teachers state that in extending their curriculum knowledge and 

pedagogy mastery, they often enhance their students’ learning of the subject. They 

also claim that in turn, this often influences them to extend their subject knowledge 

further.  

The influence of WA technologies subject assessment practices, as perceived by 

experienced teachers, is now considered. 
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The sixth perceived positive influence: The influence of teacher self-
awareness of the value of WA technologies subject assessment practices. 

Experienced teachers claim that a teacher who observes their WA technologies 

subject assessments accurately, gauging their students’ subject knowledge, is often 

influenced to extend his or her subject curriculum knowledge and pedagogy mastery. 

On this, Mike stated: “I think just creating really fun projects with good assessments 

that had a problem-solving component make it really exciting. The challenge for me 

is that I’m still learning the subject and so my assessments aren’t yet as good as I 

want.” He went on to state: 

For assessment purposes, the challenge is knowing enough to know how to 

assess what? When it comes to group projects, like the Scratch project, the 

digital sign, everyone worked on their own, but helping each other. The 

robotics, because you don't have a robot for every kid, so you've got to go 

into groups. I want to learn more about this [WA technologies subject] so 

that I can better work out who did what in their groups and then I can give 

them the right mark. 

Mike stated that he recognises the importance of accurately assessing his students. 

Further, his appreciation of this value has influenced him, he states, to continue to 

extend his knowledge of the WA technologies subject so that he can enhance his 

assessment practices and instruments. 

Experienced teachers further claim that less-experienced peers often use rubrics and 

self-assessments to gauge their students’ subject knowledge. Perspectives of these 

two assessment techniques are now considered. 
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The sixth perceived positive influence: The influence of teacher self-
awareness of the value of WA technologies subject assessment practices: 
Rubrics to assess students’ knowledge of the WA technologies subject 
mastery. 

Experienced teachers state that less-experienced teachers often use rubrics as a tool 

to assess their students’ WA technologies subject knowledge. Further, they state that 

success with the use of these teachers’ rubrics may influence them to extend their 

subject curriculum knowledge and pedagogy mastery. 

Shelly discussed how she assisted teachers less experienced in the WA technologies 

subject to develop their subject curriculum knowledge and pedagogy mastery. On 

this, she described how she had assisted one such teacher to develop a rubric for use 

to assess her students’ knowledge in the area. She added that she had assisted that 

teacher to develop an integrated, cross-curricula rubric to assess her students’ WA 

technologies subject and mathematics subject knowledge concurrently: 

We’ve just taken part of the digital technology judging standards and just put 

like a box on the bottom of the rubric. So, you’re being assessed with your 

math, and you’re also being assessed with your digital technologies at the 

same time. So, it’s not discrete from the mark, but you’re being assessed on 

digital technologies. 

Shelly then clarified this position when describing her perspective on the learning 

benefits her students often received as a result of her use of rubric assessment 

instruments. In particular, she stated that in her class she ensures that her students 

clearly understand how the use of assessment rubrics can encourage them to gauge 

their level of subject knowledge: 
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We do spend quite a bit of time at the beginning of an assessment just talking 

about rubrics and making sure that the students understand my expectations. 

We will discuss the middle valley, which is the year six expected level and 

make sure that they’re clear with what that means and then go through if you 

want to go above that level so that they’re really clear with the terminology 

and vocab that’s used on the rubrics. And it’s up in the classroom on one of 

the walls. The whole wall is just a massive rubric for whatever we’re doing. 

And then they’ve got these little avatars of them that they’ve made, and they 

place the avatar where they think they are at the beginning and then they 

move it to where they are at the end. So, they can see their progression. 

This statement is indicative of a perspective of experienced teachers who state that 

less-experienced teachers open develop assessment rubrics to gauge their students’ 

subject knowledge. Further, they state that teachers may develop these in 

conjunction with their students.  

Regarding the latter, Carol, a participant in the study, described an approach that she 

had taken to develop rubrics that her year three and year four students indicated were 

meaningful to them. She said that she provided these students and others both with 

extracts of the WA technologies subject ‘assessment judging standards’ and with a 

dictionary. Then, she said, she instructed them to seek to interpret the judging 

standards using the dictionary. She went on to say that, following making their 

interpretation, her students developed their own assessment rubrics for their classes. 
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Experienced teachers also state that self-assessment is another assessment technique 

that teachers often use to assess students’ WA technologies subject knowledge. This 

is now considered. 

The sixth perceived positive influence: The influence of teacher self-
awareness of the value of WA technologies subject assessment practices: 
Self-assessment to assess students’ knowledge of the WA technologies 
subject knowledge. 

Experienced teachers state that teachers often use student self-assessment approaches 

to encourage their students to assess their WA technologies subject knowledge. 

Further, they state that these are often used in combination with a rubric developed 

by them on their own, or with their students. They also state that by combining self-

assessment with a rubric, their students are provided with a benchmark against which 

they may assess their subject knowledge. On this, Carol discussed such an approach 

used by her for self-assessment in her class: 

It’s a continual process. They fill in a self-assessment. And then what I can 

do is take them off them so that we can track their progress. And when I had 

a teacher’s aide working with me at the same time, she used to watch them as 

they self-assessed. They’re mainly honest but if they’d say, “I often see you at 

the keyboard.” She’d say, “well, you don’t all the time, you’d better put 

this.” So, she’d help them self-assess and be more reasonable. At the same 

time, the students were learning how to self-assess and how assessments help 

them learn. 

Teachers like her also state that they often use self-assessment to gauge their own 

subject curriculum knowledge and pedagogy mastery. On this, Shelly stated: “Our 
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teachers also judge their own subject [WA technologies subject] knowledge to plan 

out how they can improve their teaching and assessments. Then, they come to me 

and ask for help. ‘How would you tackle this?’, they say.” Shelly went on to state 

that, this, they hold, often encourages them to extend their WA technologies subject 

mastery to address their weaknesses. 

Experienced teachers further state that teachers may hold or develop a negative 

attitude towards the WA technologies subject of such a level, that it can influence the 

extent to which they develop subject curriculum knowledge and pedagogy mastery. 

Three such negative influences are now considered. 

Perceived Negative Influences that Influence the Extent to which Teachers’ 
Develop their WA Technologies Subject Mastery 

Experienced teachers claim that their less experienced peers may hold or develop a 

negative attitude towards the WA technologies subject. They go on to state that this 

negative attitude may influence such teachers such that they place a limit on their 

development of WA technologies subject curriculum knowledge and pedagogy 

mastery. The influence of teaching-time demands is one such negative influence that 

is now considered. 

The first perceived negative influence: The influence of teaching-time 
demands. 

Experienced teachers state that the free time available for their inexperienced peers 

to develop their curriculum knowledge and pedagogy mastery was limited before the 

introduction of the WA technologies subject in 2015. They further claim that an 

additional time burden has resulted from teachers now being required to develop 
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mastery in this new subject and that this may be evident in teachers developing or 

holding a negative attitude towards the subject. In turn, they claim, this may have a 

negative influence on those teachers such that it limits their development towards 

mastery of the WA technologies subject. Carol summarised what she sees as the 

impact of the various demands on her time, thus: “I said to the principal the other 

day, ‘I don’t need more time for reports, I need more time with the children. Can you 

make them come on a Saturday?’ She went, ‘I don’t think so.’” James, another 

participant, expressed in like manner, a perspective that having enough time for 

teachers to develop their WA technologies subject mastery is a requirement for 

providing quality education for their students. He went on to report some constraints 

on his time that has resulted in he experiencing some negativity towards the subject: 

Teacher time has been something that I think at this school, and many 

schools, speaking to other teachers, have struggled with. It’s a question of 

time. Finding the time to be able to sit down with people who know what 

they’re talking about to develop a curriculum that’s going to be meaningful. 

Time is something that a lot of schools really struggle with, offering that 

time. If you’re going to create something that’s of a high standard, you need 

to provide time. Time to go to professional learning, to wrap our heads 

around the direction the national curriculum wants us to head, and then to 

implement it and evaluate and reflect upon it. There’s just not enough time, 

there never is. 

He added: “We know what we have to do, we are obligated to do it, so it’s going to 

happen. You can whinge all you like, but we’re going to do it.” Experienced teachers 

like him also state their perspective that, while less-experienced teachers’ available 
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time is in demand, this does not alleviate the need for them to develop some WA 

technologies subject curriculum knowledge and pedagogy mastery. They go on to 

state that this may lead some of them to lessen their desire to develop their subject 

curriculum knowledge and pedagogy mastery. In turn, they claim, they may have 

developed less subject curriculum knowledge and pedagogy mastery than peers who 

accept such a need to develop that knowledge. 

Experienced teachers also state that their less experienced peers may hold or develop 

a negative attitude towards the WA technologies subject due to them perceiving the 

subject’s terminology as being complex. This is now considered. 

The second perceived negative influence: The influence of the perceived 
complexity of the WA technologies subject curriculum. 

Experienced teachers hold that the glossary prepared by SCSA for the WA primary 

school technologies subject includes many terms and definitions that are likely new 

to less-experienced teachers. Further, they state that these teachers often discuss their 

complexity, and may consider those terms and definitions to be daunting. They go on 

to state that less-experienced teachers also may hold or develop a negative attitude 

towards the WA technologies subject, due to the nature of those terms and 

definitions. 

On the latter matter, Ainsley repeated a comment made by a less-experienced teacher 

in her school: “It may as well be in French because I don’t understand it. Write it in 

ancient Latin, and it would probably be more understandable.” Similarly, Anne, 

another participant, summarised as follows a peer-teacher’s negative comments 

expressed regarding the complexity of the subject’s terminology: 
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It’s not an easy document [WA technologies subject curriculum] to go 

through. For example, even things like, “Follow, describe and represent a 

sequence of steps and decisions needed to solve simple problems.” If you 

read that and don’t have the tech-block, as I call it, that’s pretty 

straightforward. But, not all teachers would be reading it with that mindset. 

A lot of teachers will be reading it and they already have that reluctance. 

They say, “oh my goodness, what do I need to do? That’s coding [computer 

programming]. That’s much too complicated for me.” 

Anne concluded by stating: “So, I feel like the wording needs to be simplified in 

some ways to start with to help those teachers.” Teachers like her also state that 

often the negative attitudes of less-experienced teachers can result in them 

experiencing a reduction in their desire to develop their subject curriculum 

knowledge and pedagogy mastery. 

Experienced teachers also state that less-experienced teachers may hold or develop a 

negative attitude towards the WA technologies subject due to changes to pedagogical 

practices that take place from time to time. This is now considered. 

The third perceived negative influence: The influence of teachers’ 
resistance to changes in their pedagogical practices resulting from the 
introduction of WA technologies subject. 

Experienced teachers state that teachers less experienced in the WA technologies 

subject may hold, or develop, a negative attitude towards the subject as an outcome 

of continuing pedagogical changes related to the subject. They also claim that 

resistance on the part of less-experienced teachers may cause them to reduce their 
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desire to develop subject curriculum knowledge and pedagogy mastery. On this, 

Ainsley described her views that she perceives to be strongly held by less-

experienced teachers she has been mentoring in the WA technologies subject. 

“Those that don’t develop knowledge of digital technologies will be stuck in, ‘This is 

how you do it. This is how we always do it. It’s worked this way for however long, 

and that’s how I do things!’” she said. Similarly, James, another participant, 

described his experience with less-experienced teachers who, he considers, also 

resist the pedagogical changes resulting from the new subject: 

If a new topic, a new piece of technology, or a new program, or something 

online, or we’re moving spelling over to Literacy Planet. There’s a lot of 

gnashing of teeth because that’s not proper learning. Proper learning is 

sitting at your desk and listening to the teacher and copying off the board! 

Experienced teachers further claim that the age and gender of less-experienced 

teachers are unlikely to influence their willingness to adapt to the changes resulting 

from the introduction of the WA technologies subject. On the latter, Andrew, another 

participant in the study, stated: 

The staff that are a bit disengaged with technology or just use it as a tool, 

they seem to struggle with it. From what I’ve seen I wouldn’t want to say it’s 

even age-related. I think it’s what people feel confident about. It’s what they 

feel they can do. There might be a perception that older teachers struggle 

more with technology. I don’t think that is necessarily the case here. 
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Teachers like him state that regardless of age or gender, some less-experienced peers 

will resist changes required in engagement in the new subject. On this, Ainsley 

suggests a possible reason: 

Sometimes not knowing the DT [WA ‘technologies’] subject freaks teachers 

out as well. Being in front of a bunch 20 kids and saying, “I have no idea.” 

It’s terrifying, and that is also restrictive in how they use technology. 

Because you don’t want to look like an idiot, and they don’t want to look like 

they don’t know. 

This seems tantamount to saying that less-experienced teachers may express 

resistance to changes resulting from the introduction of the WA ‘technologies’ in 

order to mask an underlying fear they have of teaching the subject due to a lack of 

confidence.  

Conclusion 

This chapter considered the third proposition generated, namely, the proposition that 

experienced teachers generate perspectives that there are certain influences that 

have a positive and a negative influence on the extent to which they develop WA 

technologies subject mastery. Some influences that experienced teachers describe 

have been considered. They state that less-experienced teachers often perceive six 

influences to be positive. These include: the perceived positive influence of school 

leaders; the perceived positive influence of WA technologies subject teacher 

selection; the perceived positive influence of teacher WA technologies subject 

mastery development; the perceived positive influence of teacher self-awareness that 
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they have already been teaching and assessing aspects of the WA technologies 

subject; the perceived positive influence of teacher self-awareness of the value of 

WA technologies subject assessment practices on students’ learning of the WA 

technologies subject; and the perceived positive influence of WA technologies 

subject assessment practices.  

Further, experienced teachers state that less-experienced teachers often perceive 

three influences to be negative. These include: the perceived negative influence of 

teaching-time demands; the perceived negative influence of the complexity of the 

WA technologies subject curriculum; and the perceived negative influence of 

teachers’ resistance to changes in their pedagogical practices resulting from the 

introduction of WA technologies subject. 

Experienced teachers further state that less-experienced teachers may hold a positive 

or a negative attitude towards the WA technologies subject. They go on to state that 

less-experienced teachers who hold a positive attitude towards the subject are often 

motivated to extend their subject curriculum knowledge and pedagogy mastery 

further than less-experienced teachers who hold a negative attitude towards the 

subject. 

The next chapter, Chapter Eight, concludes this thesis by considering the results of 

the study. Additionally, some recommendations for the assessment of the WA 

technologies subject that arise from the study are made. Finally, some suggestions 

for further research related to the assessment of computing-related subjects are 

offered. 



132 

Chapter Eight 

Summary, Discussion, and Conclusion 

Chapter Eight: Summary, Discussion, and Conclusion 
Introduction 

Demand for employees skilled in computer technology is already at an 

unprecedented high (Balanskat & Englehardt, 2015). To satisfy demand, 

governments and education departments around the world are developing 

computing-related school subjects. These subjects aim to prepare students for 

technology-centric careers. The WA Government is one group that has responded in 

this regard. In particular, it developed the WA technologies subject (Australian 

Curriculum, Assessment and Reporting Authority, 2014). Little academic research 

has been published that describes the perspectives of primary school teachers on the 

teaching and the associated assessment of the subject. This study is offered as one 

contribution to filling this deficit. 

The study has offered an innovative and original contribution to the field of 

curriculum and pedagogy in education. The substantive theory generated provides a 

framework that can be used to engage in dialogue about the assessment of students’ 

WA technologies subject knowledge. That dialogue may, in turn, aid education 

policymakers, curriculum development, development of pedagogy, school 

leadership, pre-service teacher preparation, and continuing professional development 

of teachers. Further, the results are pertinent to the literature and future research on 

computer technology-related subjects. 
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The aim of this study was to generate substantive theory on the perspectives of 

experienced WA teachers in non-government primary schools on the recently 

assessment-focussed WA technologies subject. The results indicate that, in WA, 

teachers hold that assessment is not their principal concern in relation to the teaching 

of this subject. Rather, it is their continuing efforts to learn how to teach this 

relatively new subject on the WA primary school curriculum. 

Therefore, the substantive theory generated here is not limited to the assessment of 

students’ knowledge of the WA technologies subject. It has the potential to 

contribute to understanding related to the ways that teachers develop curriculum 

knowledge and pedagogy mastery in this subject, and how positive and negative 

influences affect their overall WA technologies subject development. 

This final chapter provides an overview of the study. It is presented in seven parts. 

First, an overview of the study is considered. Secondly, the theory presented in 

Chapter Five, Chapter Six, and Chapter Seven is summarised. Thirdly, these results 

are considered in relation to existing associated scholarly literature. Fourthly, 

recommendations are considered for education policymakers, curriculum 

development, pedagogy, school leadership, pre-service teacher preparation, and 

continuing professional development of teachers. Fifthly, the issue of transferability 

of results is considered. Sixthly, implications of the study are considered. Finally, 

some limitations of the study are considered and suggestions for potential future 

research are offered.  
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Overview of the Study 

The aim of this study was to generate substantive theory on the perspectives of 

experienced WA teachers in non-government primary schools on the recently 

assessment-focussed WA technologies subject. As a qualitative study, it was 

conceptualised to be located theoretically at three levels. First, it was located within 

the interpretivist paradigm. Secondly, within the interpretivist paradigm, symbolic 

interactionism was the theoretical perspective. Finally, qualitative methods of data 

collection and grounded theory analysis were employed to generate substantive 

theory. 

A central research question, guiding questions, and conversation questions provided 

the starting point for data collection. Data collection and data analysis occurred 

simultaneously, with analysis guiding subsequent data collection. Semi-structured 

interviews were conducted with seven teachers in primary schools within the Perth 

metropolitan area in WA who were experienced in the teaching of the WA 

technologies subject. Soon it became apparent that what is of central concern to them 

is their continuing efforts to learn how to teach this relatively new subject on the WA 

primary school curriculum, rather than focussing on assessment. Thus, in subsequent 

rounds of interviews, data was gathered on this wider concern. Grounded theory 

analysis of this data resulted in the generation of three propositions. 

Chapter One introduced the purpose and structure of the study. Chapter Two 

presented the background to the assessment of the WA technologies subject in WA 

primary schools. Given the emphasis with the prescribed curriculum, Chapter Three 

provided an overview of the academic literature to position the study within research 
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regarding the assessment of computing-related subjects. Chapter Four described the 

qualitative research approach followed in the study. Chapter Five, Chapter Six, and 

Chapter Seven reported theory generated. This theory is now summarised. 

Summary of the Theory Generated 

Three propositions were generated with regard to the perspectives of experienced 

teachers in primary schools on the assessment of their students’ knowledge of the 

WA technologies subject. These are as follows. 

The First Proposition: Experienced Teachers Generate Perspectives that they 
Develop WA Technologies Subject Mastery by Going Through Three Stages 

The first proposition is that experienced teachers generate perspectives that they 

develop WA technologies subject mastery by going through three stages. The first 

stage is designated the exploration stage. The second stage is designated the 

discovery stage. The third stage is designated the specialist stage. As teachers 

develop their WA technologies subject curriculum knowledge and pedagogy 

mastery, they may progress through these stages. 

Figure 1, below, illustrates the three stages of teachers’ development of WA 

technologies subject curriculum knowledge and pedagogy mastery. 
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Figure 1. — Overview of the three stages of development of teachers’ WA 
technologies subject mastery. 

The second proposition is now considered. 
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The Second Proposition: Experienced Teachers Generate Perspectives that 
Outcomes of a Particular Type are Realised from the Teaching and the Associated 
Assessment of the WA Technologies Subject 

The second proposition is that experienced teachers generate perspectives that 

outcomes of a particular type are realised from the teaching and the associated 

assessment of the WA technologies subject. Indeed, experienced teachers of the 

subject state that the development of some WA technologies subject mastery is one 

such perceived outcome for students. Further, they state that the development of 

certain life skills and attitudes that benefit students throughout their schooling and in 

their careers is another perceived outcome for students. As experienced teachers of 

the subject hold, parents may realise outcomes which include the development of 

some skills that assist them to protect their children from online harm. Finally, 

experienced teachers of the subject state that education stakeholders, including 

teachers, may realise outcomes from the teaching and associated assessment of the 

subject. Those outcomes, they argue, include gaining access to data to make 

informed decisions regarding students’ learning, planning for teacher’s development 

of WA ‘technologies’ curriculum knowledge and pedagogy mastery, and school 

planning. 

Two categories of outcomes are achieved as a result of the teaching and the 

associated assessment of the WA technologies subject. These are student learning 

outcomes and a school-wide education planning outcome. Within the category of 

student learning outcomes, experienced teachers state that often students will 

develop knowledge of WA technologies subject computer programming curriculum 

content, develop some leadership skills, develop some knowledge of online safety, 

and develop an appreciation of technology to support future careers. 



138 

These two categories of outcomes are now summarised. 

Student learning outcomes. 

Experienced teachers state that teachers desire that their students will develop some 

knowledge of WA technologies subject computer programming curriculum content 

as an outcome of their teaching and their associated assessment of the WA 

technologies subject. They claim that by developing knowledge in this field, students 

will be equipped with the skills to help them to use computers to solve problems in 

real-world contexts. Experienced teachers further hold that alongside the 

development of computer programming skills, teachers desire that their students will, 

as an outcome of learning the subject, develop an understanding of data and the 

ability to represent it. 

Experienced teachers state that in addition to teaching their students WA primary 

school subjects, they desire that some non-curricula skills, including leadership, be 

taught. Further, they state that they encourage their students to accept some 

responsibility for their learning in this area and to also assist peers in their learning. 

An outcome of this learning, they hold, is that students will be well prepared for 

success in their schooling and in their careers. 

Experienced teachers express a desire that students will, as an outcome of their 

teaching the WA technologies subject, become skilled enough to protect themselves 

from online harm. They go on to state that by learning online safety, students may 

gain knowledge of some strategies and skills to protect themselves from harm while 

online. 



139 

Experienced teachers contend that through the teaching and the assessment of the 

WA technologies subject, they desire to improve their students’ knowledge and 

confidence in computer technology. Further, they claim that this knowledge and 

confidence can often have a positive influence on students during their school years 

and in their careers. Further, they state that through teaching the WA technologies 

subject, they gain a desire to guide their students towards having a positive view of 

computer technology and towards embracing it, rather than fearing it. 

School-wide education planning outcome. 

With the recent mandate that schools and teachers must report on their students’ 

knowledge of the WA technologies subject, students are assessed to measure that 

knowledge. Experienced teachers state that reporting of students’ assessment data 

enables education stakeholders, including themselves, to make informed decisions 

about their students’ learning as they progress through their years of study. This data 

enables schools and teachers to undertake school-wide tracking and planning, 

longitudinally, thus improving students’ education throughout their education. 

Further, they state that this reporting may enable stakeholders to develop and 

implement training plans to improve teachers’ WA technologies subject mastery, and 

planning for resource allocation. They go on to state that accurate reporting of 

students’ WA technologies subject curriculum content knowledge is dependent on 

the extent to which teachers consistently and accurately assess their students in this 

domain. 
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The Third Proposition: Experienced Teachers Generate Perspectives that there 
are Certain Influences that have a Positive and a Negative Influence on the Extent 
to which they Develop WA Technologies Subject Mastery 

The third proposition is that experienced teachers generate perspectives that there 

are certain influences that have a positive and a negative influence on the extent to 

which they develop WA technologies subject mastery. They go on to state that less-

experienced teachers who hold a positive attitude towards the subject are often 

motivated to extend their subject curriculum knowledge and pedagogy mastery 

further than less-experienced teachers who hold a negative attitude towards the 

subject. Thus, experienced teachers state, less-experienced teachers who hold a 

positive attitude towards the WA technologies subject often develop more subject 

curriculum knowledge and pedagogy mastery than teachers who hold a negative 

attitude towards the subject. 

Experienced teachers claim that within their schools, teachers perceive that certain 

influences likely have a positive influence on the extent to which they develop their 

WA technologies subject mastery. These include: the perceived positive influence of 

school leaders; the perceived positive influence of WA technologies subject teacher 

selection; the perceived positive influence of teacher WA technologies subject 

mastery development; the perceived positive influence of teacher self-awareness that 

they have already been teaching and assessing aspects of the WA technologies 

subject; the perceived positive influence of teacher self-awareness of the value of 

WA technologies subject assessment practices; the perceived positive influence of 

students’ learning of the WA technologies subject; and the perceived positive 

influence of WA technologies subject assessment practices. 
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Summary of the first perceived influence: The influence of school leaders 
and computer technology resources allocated by school leaders. 

Experienced teachers contend that the extent to which their school leaders 

demonstrate a positive attitude towards the WA technologies subject can, in turn, 

have a positive influence on the extent to which teachers in their schools develop 

WA technologies subject curriculum knowledge and pedagogy mastery. Further, 

they state that school leaders who demonstrate a positive attitude towards the WA 

technologies subject are likely to allocate a significant proportion of school resources 

to that subject, compared to other subjects on the WA primary school curriculum. 

They also contend that by having access to these resources, teachers can readily 

extend their curriculum knowledge and pedagogy mastery in the subject. They go on 

to state a belief that teachers use these resources to develop computer technology-

rich subject teaching and assessment programs that engage their students and 

increase their learning of the WA technologies subject. 

Summary of the second perceived influence: The influence of WA 
technologies subject teacher selection. 

Experienced teachers state that the nature of the teaching staff selected by schools is 

a likely influence on the extent to which these teachers develop and extend their WA 

technologies subject curriculum knowledge and pedagogy mastery. Further, they 

state that recruiting teachers who are comfortable and conversant with computer 

technology can often result in them extending their subject mastery further than 

teachers who are not comfortable nor conversant with computer technology. They go 

on to state that students are likely to develop more significant WA technologies 

subject mastery as a result of such recruitment. 
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Summary of the third perceived influence: The influence of teachers’ 
WA technologies subject mastery development. 

Experienced teachers claim that teachers who are less experienced in the WA 

technologies subject often state that they generally hold a positive attitude towards 

the subject as their mastery in the subject increases. Further, they claim that with 

increased mastery, initially inexperienced teachers often develop increasingly 

complex teaching projects and associated assessments to challenge and engage their 

students in their learning. Experienced teachers also claim that, in turn, students’ 

learning of the subject can be enhanced further than was previously possible. 

Summary of the fourth perceived influence: The influence on teachers of 
their self-awareness that they have already been teaching and assessing 
aspects of the WA technologies subject. 

Experienced teachers state that, while the WA technologies subject was introduced 

in 2015, there are components of it that were taught before it was formalised and 

endorsed as a specific school subject. They further describe how less-experienced 

teachers often state that, as a result, they develop or hold a positive attitude towards 

the teaching and the associated assessment of it. This, they contend, results from the 

realisation that while the subject’s terminology may be new and even somewhat 

potentially daunting, the concepts within the subject’s curriculum are not all new to 

them. Further, experienced teachers claim that as less-experienced teachers come to 

realise they have competence in the subject, they are often encouraged to extend 

their curriculum knowledge and pedagogy mastery in the field.  
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Summary of the fifth perceived influence: The influence of student 
learning of the WA technologies subject. 

Experienced teachers further claim that all teachers, regardless of the extent of their 

experience in the subject, often hold, or go on to develop, a positive attitude towards 

the WA technologies subject as they observe their students’ knowledge in the 

subject’s curriculum content increase. Further, they claim that this positive attitude 

often influences them to take action to extend their own subject mastery. They go on 

to state that in extending their curriculum knowledge and pedagogy mastery, they 

often enhance their students’ learning of the subject. They also claim that, in turn, 

this often influences them to extend their subject knowledge.  

Summary of the sixth perceived influence: The influence of teacher self-
awareness of the value of WA technologies subject assessment practices. 

Experienced teachers claim that a teacher who observes their WA technologies 

subject assessments accurately gauging their students’ subject knowledge, is often 

influenced to extend his or her subject curriculum knowledge and pedagogy mastery. 

They go on to claim that less-experienced peers, regardless of the extent of their WA 

technologies subject curriculum knowledge and pedagogy mastery, often use rubrics 

and self-assessments to gauge their students’ subject knowledge. Further, they state 

that success with the use of these assessments may influence teachers to extend their 

subject curriculum knowledge and pedagogy mastery. 

      

In addition to the six perceived positive influences detailed above, experienced 

teachers state that less-experienced teachers often perceive three influences to be 
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negative. Experienced teachers go on to state that these negative influences may 

reduce less-experienced teachers’ desire to develop their WA technologies subject 

mastery. These include the perceived negative influence of teaching-time demands, 

the perceived negative influence of the complexity of the WA technologies subject 

curriculum, and the perceived negative influence of teachers’ resistance to changes 

in their pedagogical practices resulting from the introduction of the WA technologies 

subject. 

These perceived negative influences are now summarised. 

Summary of the first perceived negative influence: The influence of 
teaching-time demands. 

Experienced teachers state that the free time available for their inexperienced peers 

to develop curriculum knowledge and pedagogical mastery was limited before the 

introduction of the WA technologies subject in 2015. They further claim that an 

additional time burden has resulted from them now being required to develop 

mastery in this new subject and that this may be evidenced by teachers developing or 

holding a negative attitude towards the subject. In turn, they claim this negative 

influence may limit development towards mastery of the WA technologies subject. 

Summary of the second perceived negative influence: The influence of 
the perceived complexity of the WA technologies subject curriculum. 

Experienced teachers hold that the glossary to the WA primary school technologies 

subject includes many terms and definitions that are likely new to less experienced 

teachers. Further, they state that these teachers often discussed this complexity and 

that they considered those terms and definitions to be daunting. They go on to state 
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that less-experienced teachers may hold or develop a negative attitude towards the 

WA technologies subject due to those terms and definitions. 

Summary of the third perceived negative influence: The influence of 
teachers’ resistance to changes in their pedagogical practices resulting 
from the introduction of the WA technologies subject. 

Experienced teachers state that teachers less experienced in the WA technologies 

subject may express that they hold, or develop, a negative attitude towards the 

subject as an outcome of continuing pedagogical changes related to the subject. They 

claim that these peers’ resistance to pedagogical change may result in a reduced 

desire and sense of urgency to develop subject curriculum knowledge and pedagogy 

mastery.  

The relationship between the three propositions generated is now considered. 

Developments Over Time 

The results presented in this chapter illustrate perspectives indicating that positive 

and negative forces can likely influence the extent to which teachers can develop 

mastery in the WA technologies subject. Further, they indicate that the extent of 

teachers’ subject mastery may also influence the extent of outcomes that are realised 

as a result of teachers’ teaching and assessment of the subject. The relationships 

within all of this, as they make themselves manifest over time, can be stated as 

follows: 

1. Experienced teachers generate perspectives that they develop WA 

technologies subject mastery by going through three stages; 
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2. they then come to realise that outcomes of a particular type are realised 

from the teaching and the associated assessment of the WA technologies 

subject; and 

3. they then come to hold that there are certain influences that have a 

positive and a negative influence on the extent to which they develop WA 

technologies subject mastery. 

Figure 2, as follows, illustrates the influences between these three matters. 
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Figure 2. — Participants’ perspectives on relationships in their thinking that evolve 
over time. 

Discussion regarding the three foci of the relationships is now presented, by 

considering them in relation to the associated academic literature. 
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Discussion 

Few studies have focused on experienced teachers’ perspectives on computer-related 

subjects in WA primary schools. More broadly, a now somewhat-dated qualitative 

study by Chiero (1997) provided some insight into teachers’ perspectives on the use 

of computer technology in the classroom. Further, qualitative studies by Guha 

(2003), and Hennessy, Ruthven, and Brindley (2005) described the perspectives of 

teachers on their readiness and acceptance of computer technology as a teaching 

tool. Very few studies, however, have focussed on identifying teachers’ perspectives 

on computer-related subjects, and no research in the field related to schools in WA 

has been identified. Thus, the study reported here was conducted to generate 

substantive theory on the perspectives of experienced WA non-government primary 

school teachers on the recently assessment-focussed WA technologies subject. The 

outcome of this research was the generation of three propositions regarding these 

perspectives. These are now presented in relation to related literature. 

The First Proposition: Experienced Teachers Generate Perspectives that they 
Develop WA Technologies Subject Mastery by Going Through Three Stages 

The first proposition is that experienced teachers generate perspectives that they 

develop WA technologies subject mastery by going through three stages. This, of 

course, is not to say that all teachers progress through these stages. This is now 

considered.  
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Discussion regarding teachers not progressing through the three stages 
of mastery. 

The first proposition, namely experienced teachers generate perspectives that 

teachers develop WA technologies subject mastery by going through three stages, 

may suggest that all teachers will develop sufficient mastery to progress through all 

three stages. However, the results of the present study unearthed perspectives that 

not all teachers will do so. Further, they illustrate that some teachers may not 

develop sufficient mastery to progress through any of the stages, regardless of the 

extent of support provided by their schools. 

The theory generated from the study upon which this thesis is based, also indicates 

that some teachers will not progress through the stages of development of their WA 

technologies subject curriculum knowledge and pedagogy mastery, since the value 

they place on technology in education is limited. It further indicates that such 

teachers may attach more importance to other subjects on the WA primary school 

curriculum in which they specialise than they do to the WA technologies subject. 

This brings to mind Poland, Colburn, and Long’s (2017) study in which they 

identified some reasons for teachers wishing to specialise in certain subjects over 

others, including a passion for in-depth knowledge of curriculum content, and 

mastery in that content. 

Participants in the study, on which the theory reported here is based, also spoke of 

teachers’ passion for a subject that drove them to develop specialist knowledge in it. 

Some, they argue, do not have passion for computer technology. As a result, their 

development of WA technologies subject curriculum knowledge and pedagogy 

mastery, it is held, may be limited to learning sufficient curriculum knowledge and 
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pedagogy mastery to teach just the minimum requirements. Accordingly, it is not 

surprising that they often do not advance through the three stages of mastery of the 

WA technologies subject.  

The theory generated also suggests another reason as to why teachers may limit their 

development of WA technologies subject mastery, namely, that they hold a fear of 

computer technology that may block or limit their desire to engage with the subject. 

In turn, it suggests that this is also likely to restrict their progression through the 

three stages of mastery of the WA technologies subject. In a similar vein, Wachira 

and Keengwe (2010) reported that some teachers can lack confidence in computer 

technology and may express some anxiety when faced with using it in teaching. 

Further, the authors reported that some teachers were afraid that they could make 

mistakes that could damage technology-based teaching resources. Participants in the 

study, upon which theory being reported here is based, expressed similar comments 

and concerns. 

Oriji and Amadi (2018) also reported other reasons that teachers may not engage 

with computer technologies-related subjects. They listed several fears in this regard. 

These include embarrassment in front of students resulting from the teacher not 

having a full understanding of the particular computer technology. Indeed, this same 

fear was also reported by participants in this study, on which the theory reported here 

was based. They said that less-experienced teachers did not wish to be perceived as 

not having a full grasp of the subject with which they are charged with teaching. 

Teachers’ development of WA technologies subject mastery is now considered. 
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Discussion regarding teacher’s development of WA technologies subject 
mastery. 

The theory developed from the study upon which this thesis is based also indicates 

that teachers new to the WA technologies subject likely undergo intensive 

development of curriculum knowledge and pedagogy mastery as they learn the 

subject curriculum, and how to teach that curriculum. It further indicates that such 

teachers often do not consider that they have sufficient curriculum knowledge and 

pedagogy mastery in the subject. In a similar vein, Mishra and Koehler (2006), in a 

quantitative study, reported that teachers new to computing-related subjects are 

likely challenged to develop their mastery in those subjects. Also, in a similar vein, 

N. Brown et al. (2014), in another quantitative study, reported that 71 per cent of 

teachers felt that they required some additional guidance and knowledge on how to 

confidently teach and assess the computer technology-related subjects. 

The theory developed from the study upon which this thesis is based also indicates 

that teachers often develop WA technologies subject curriculum knowledge and 

pedagogy knowledge. Relatedly, Koehler, Mishra, and Cain (2013) described a 

teacher knowledge framework for computer technology integration that provides a 

language which can be used to engage in dialogue about teachers’ development of 

computer technologies-related subject mastery. This framework built upon a model 

introduced by Shulman (1987) who asserted that teachers should pay attention to the 

content of the course they teach as well as how they teach it (Angeli & Valanides, 

2009). 

Koehler et al. (2013) called their framework the technological pedagogical content 

knowledge (TPACK). They asserted that to teach technology-related subjects 
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effectively, teachers must develop TPACK mastery. They further asserted that there 

are three bodies of knowledge to TPACK, namely, content, pedagogy, and 

technology. Teachers’ content knowledge (CK) relates to technologies-related 

subject curriculum content. Pedagogical content knowledge (PK) relates to teachers’ 

knowledge of how teachers teach their students technologies-related subjects. 

Technology knowledge (TK) relates to teachers’ knowledge of technology in 

general. It is the interaction of teachers’ CK, PK, and TK that enables technology-

related subjects to be taught successfully (Koehler et al., 2013). 

The theory developed from the study upon which this thesis is based also indicates 

that teachers may often attend to the development of curriculum knowledge, or CK 

and TK, and pedagogy mastery, or PK. Similarly, Harris and Hofer (2017) asserted 

that teachers must balance their development of technologies subject CK, PK, and 

TK, ensuring that all are given attention by teachers. Thus, they stated, teachers 

should give equal attention to developing CK, PK, TK knowledge. 

Participants in the study upon which theory reported here is based reported that 

teachers often develop CK, PK, and TK in different measures. They reported that 

teachers’ attention to the development of them will likely change, dependant on the 

extent of their mastery of the WA technologies subject. The theory developed also 

indicates that teachers located in the exploration stage of development of WA 

technologies subject mastery are likely to have a more substantial focus on the 

development of CK and TK mastery than they do on PK mastery. Further, it 

indicates that teachers located in the discovery stage, are likely to focus on 

developing PK as they learn how they teach the subject. These teachers likely require 

less development of CK and TK, having already developed sufficient mastery while 
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located in the exploration stage of development of the subject mastery to progress to 

the discovery stage. It goes on to indicate that teachers’ who develop subject mastery 

that they are considered to be located in the specialist stage of development are 

likely to continue to prioritise the development of PK over CK and TK, as they seek 

to improve their teaching of the subject.  

Discussion with respect to the second proposition is now considered. 

The Second Proposition: Experienced Teachers Generate Perspectives that 
Outcomes of a Particular Type are Realised from the Teaching and the Associated 
Assessment of the WA Technologies Subject 

The second proposition states that experienced teachers generate perspectives that 

outcomes of a particular type are realised from the teaching and the associated 

assessment of the WA technologies subject. Indeed, participants in the study upon 

which theory being reported here is based stated that some outcomes are often 

assigned a higher significance than others. Online safety awareness, often considered 

to hold the highest significance, is now considered. 

Discussion regarding student learning outcomes: Online safety 
awareness. 

The theory developed from the study upon which this thesis is based indicates that 

experienced teachers have a perspective that students learning to protect themselves 

from online harm likely results in benefits to them during their schooling and in their 

careers. This brings to mind the work of McNamara and Quilter (2018) who reported 

that protecting children from online harm is particularly topical in Australia, with the 
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2018 suicide death of 14-year-old Amy “Dolly” Everett following persistent 

cyberbullying. 

Participants in the study upon which the theory reported here is based, reported some 

concerns that they held regarding their students access to social media sites and the 

risk of online safety harm that these sites to which students are exposed. This is 

indicative of the position of Buchanan, Southgate, Smith, Murray, and Noble (2017) 

who reported that the use of social media is prevalent among primary school 

students. They further reported that approximately 80 per cent of primary school 

students held social media accounts. They went on to state that most of these 

students were gaining access to their social media accounts daily. Further, Weeden, 

Cooke, and McVey (2013) reported that in accessing social media, children are 

vulnerable to cyberbullying and other online harm. 

In WA, it is common for primary school children aged between five and 11 to use 

such social media platforms as Facebook and Twitter, even though they do not meet 

the social media minimum age requirement of 13 years (Facebook, 2019; Twitter, 

2019). Also, Weeden et al. (2013) reported that children often overstate their age to 

access social media sites. Indeed, the authors reported that a high proportion of 

children chose an age roughly four years above their actual age when registering for 

social media accounts. Confirming this trend, participants in the study, upon which 

the theory reported here is based, stated that students, often with the knowledge of 

their parents, likely exaggerate their age in order to access social media. 

The theory developed also indicates that teachers teach online safety to their 

students, regardless of age. The WA technologies subject (School Curriculum and 
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Standards Authority, 2014h) and Health and Physical Education (School Curriculum 

and Standards Authority, 2017d) curricula specify that teachers are to teach online 

safety to all primary school children. This brings to mind Buchanan et al. (2017) 

who conversely reported that teaching of online safety is most appropriate for 

children aged 10 to 12 years of age, rather than all primary school-aged children as 

mandated by the WA curricula. 

Participants in the study upon which theory here is based further reported that 

teachers’ desire to teach online safety often extends beyond the curricular 

requirements. They also reported a strong desire to teach their students online safety 

knowledge comprehensively. Similarly, Weeden et al. (2013) reported that students 

should be taught online safety to reduce their vulnerability to cyberbullying and 

other online harm. 

The Third Proposition: Experienced Teachers Generate Perspectives that there 
are Certain Influences that have a Positive and a Negative Influence on the Extent 
to which they Develop WA Technologies Subject Mastery 

The third proposition states that experienced teachers generate perspectives that 

there are certain influences that have a positive and a negative influence on the 

extent to which they develop WA technologies subject mastery. Indeed, participants 

in the study upon which theory being reported here is based stated that some 

influences are often assigned a higher significance than others. Higher-significance 

influences are now considered. 
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Discussion regarding school leaders’ influence on teachers’ development 
of WA technologies subject mastery. 

The theory developed from the study upon which this thesis is based indicates the 

influence that school leaders are likely to have on the extent to which teachers 

develop WA technologies subject mastery. Further, it indicates that in schools where 

school leaders are perceived to be supportive of the subject, teachers often develop 

more subject mastery than at schools where school leaders are perceived as being 

unsupportive of it. Thus, it proposes that school leaders have a central role in 

determining the extent of computer technology acceptance within their school. 

Chang (2012) also reported the influence that school leaders have on the acceptance 

of computer technology in schools: 

The most important task of a principal is to figure out how to become an 

appropriate technological leader. A principal can then guide teachers to 

improve their technological literacy (or technology-implementation abilities) 

and to improve teaching effectiveness and students’ academic achievements 

through education reforms. (p. 337) 

Further, Anderson and Dexter (2005), in a quantitative study, asserted that computer 

technology leadership has a most significant influence on schools and on teachers’ 

adoption of computer technology-related subjects. 

Discussion regarding computer technology resources impacting the 
teaching and the assessment of the WA technologies subject. 

The theory developed from the study upon which this thesis is based, indicates that 

access to appropriate computer technology resources to be used by teachers often 
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facilitates the development of teaching and assessment projects that enhance 

students’ learning of the subject. It goes on to indicate that a school that does not, or 

cannot, allocate appropriate computer technology resources often limit teachers’ 

development of their subject mastery, and the development of engaging teaching and 

assessment projects. This brings to mind Bauer and Kenton’s (2005) report on the 

importance of having access to appropriate resources to facilitate the teaching of 

computer technology-related subjects. They asserted that outdated hardware often 

limited access to appropriate software, and technical difficulties had a negative 

impact on teachers’ ability to teach technologies-related subjects. Similarly, Lim and 

Khine (2006) reported that teachers often experienced frustration due to limitations 

in access to appropriate technical resources. Furthermore, Wachira and Keengwe 

(2010) reported that not having access to appropriate resources limits teachers’ 

opportunities to develop curriculum knowledge and pedagogy mastery in computer 

technology-related subjects. 

Discussion regarding the assessment of students’ WA technologies 
subject curriculum content knowledge. 

This theory, developed from the study upon which this thesis is based, also indicates 

that teachers often use self-assessment and assignments, rather than other forms of 

assessment. Further, it suggests that rubrics are often used by teachers as a tool to 

assist them with the assessment of their students’ WA technologies subject 

knowledge, and often also to support self-assessment and assignments. On this, the 

Computer Science Education Research Group (2017) recommended a multifaceted 

approach to the assessment of students’ knowledge in computing-related subjects. 

These include giving assignments and engaging in cognitive interviewing (School 

Curriculum and Standards Authority, 2017c). Further assessment approaches are 



158 

reported by Turvey et al. (2014) who recommended the use of student self-

assessment or peer-assessment. Also, Budinská and Mayerov (2017) recommended 

computational thinking challenges be offered to assess computational thinking and 

problem-solving skills. Grover and Basu (2017) went on to report that computer 

program artefact analysis might assist teachers to assess their students’ computer 

programming and problem-solving skills. 

The theory developed from the study upon which this thesis is based also indicates 

that teachers may make little or no use of automated program analysis tools. Within 

the computer-related subject academic literature, there is a wealth of research 

regarding the use of automated computer program analysis tools to assess students’ 

computer programming artefacts and computer programming knowledge (Giordano 

et al., 2015). The theory generated indicates that such automated assessment tools 

are not used in WA primary schools.  

Some recommendations that emerge from the study are now considered. 

Recommendations 

Some recommendations emerge from the results of the study in relation to education 

policymakers, curriculum development, pedagogy, school leadership, pre-service 

teacher preparation, and continuing professional development of teachers. These are 

now considered. 
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Recommendations for Education Policymakers 

Substantive theory which is grounded in the actions of individuals is relevant and 

influential for policymakers, both to improve their understanding and to direct their 

actions (Strauss & Corbin, 1994). The results of this present study provide some 

additional information and guidance to policymakers regarding the WA technologies 

subject. Two recommendations for education policymakers are now considered. 

Achieving the goals of the Melbourne Declaration. 

The Melbourne Declaration on Educational Goals for Young Australians (Ministerial 

Council on Education, 2008) includes goals for the education of Australian students 

in a computing-related subject. The theory developed from the study upon which this 

thesis is based has indicated that the extent that school leaders are perceived to be 

positive towards the WA technologies subject likely influences the extent that 

teachers develop their subject curriculum knowledge and pedagogy mastery. Thus, to 

realise the computing-related subject goals within the Melbourne Declaration, it is 

recommended that school policymakers encourage school leaders to demonstrate a 

positive attitude towards the subject. Further, it is recommended that these 

policymakers encourage schools to allocate funds to finance professional 

development for teachers, and suitable subject teaching and assessment resources for 

the subject. 

Policymakers coordinating teacher WA technologies subject support and 
development. 

The theory developed from the study upon which this thesis is based also indicates 

that teachers less experienced in the WA technologies subject often learn from a 
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more experienced mentor peer-teacher to whom they are assigned. A similar 

perspective, albeit in the case of a quantitative study by Harris and Hofer (2017), 

reported the considerable benefits that less-experienced teachers can receive from 

experienced teachers in terms of their development of computer technologies-related 

subject mastery. The researchers suggested that a network of experienced teachers 

sharing their knowledge is valuable to less-experienced teachers, who, the authors 

asserted, may use this network to share their successes with the subject, such as 

teaching and assessment projects that they have used within their classes. It is, 

therefore, recommended that technology education policymakers encourage and 

support teachers to participate in professional associations and organisations, and 

their respective conferences, where they may share their knowledge and learn from 

others. 

Recommendations for Curriculum Development 

The theory developed from the study upon which this thesis is based also indicates 

that less-experienced teachers often experience some consternation regarding the 

WA technologies subject terminology. Further, it reports that teachers likely feel 

more confident in the teaching and the associated assessment of the subject upon 

enhancing their mastery of that terminology. It goes on to report that teachers may 

use various approaches to develop that mastery, including professional development 

training and self-directed learning. The Australian Institute for Teaching and School 

Leadership (2018) documents professional standards for teachers that include 

reference to technology that can guide teachers to acquire skills relevant to that 

professional development. It is, therefore, recommended that education policy 

makers encourage and support teachers with such WA technologies subject training 
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to facilitate their development of knowledge of the subject’s terminology, cognisant 

of the Australian Professional Standards for Teachers (Australian Institute for 

Teaching and School Leadership, 2018). 

Australian state and territory alignment of digital technologies subjects. 

SCSA and similar organisations in other Australian states and territories may 

consider aligning the WA technologies subject curriculum with other Australian 

states’ and territories’ digital technologies curricula. As has been detailed in Table 1 

and Table 2, the Australian and WA subject aims and curricula differ in some 

aspects. While these differences may have little impact on teachers’ PK and TK 

mastery, the differences would likely have some impact on teachers’ CK mastery. It 

is, therefore, recommended that over time, education departments in Australian 

states and territories may consider some alignment of their primary school digital 

technologies subject curricula. 

Recommendations for Pedagogy 

The theory developed from the study upon which this thesis is based also indicates 

that students’ development of their computer programming knowledge may be 

accelerated by completing projects in real-world contexts. A similar perspective, 

albeit in the case of a meta-aggregation of quantitative studies, was reported by 

Tondeur, van Braak, Ertmer, and Ottenbreit-Leftwich (2016). These authors reported 

that teachers who provide their students with real-world teaching and assessment 

projects that are aligned with students’ beliefs and interests resulted in improving 

student learning. Further, support for teachers’ use of real-world projects is provided 
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by Goldweber et al. (2013) who asserted that teaching projects that focus on solving 

real-world problems likely enhance student learning.  

The theory developed from the study upon which this thesis is based also indicates 

that students’ learning often benefits from developing knowledge of the WA 

technologies subject when integrated with the teaching of other subjects on the WA 

primary school curriculum, such as English, Mathematics, Science, Humanities and 

Social Sciences, The Arts, Health and Physical Education, and Languages. Support 

for integrated teaching of technologies is provided by Järvinen and Rasinen (2015). 

Albeit in the case of a quantitative study, the authors discussed the improvements 

that were observed in students’ knowledge of a computer technologies-related 

subject in Finland when teaching it alongside the teaching of other subjects. 

It is, thus, recommended that teachers use real-world, problem-based, inquiry-based 

or project-based tasks that integrate a range of WA technologies subject and other 

technology-related skills to accelerate their students’ development of computer 

programming and other technologies-related knowledge. 

Recommendations for School Leadership 

The theory developed from the study upon which this thesis is based also indicates 

that school leaders often influence the extent that teachers develop WA technologies 

subject curriculum knowledge and pedagogy mastery. In a similar vein, Thannimalai 

and Raman (2018) stated that to further encourage teachers to develop their 

technologies mastery, school leaders should themselves develop mastery in computer 

technology: 



163 

Professional Development emphasising ICT must be carried out for school 

principals so that they can become technology leaders and motivate teachers 

to integrate technology in the classroom to prepare students as skilled 

workers for the Industrial Revolution 4.0. (p. 204) 

Thannimalai and Raman (2018) further reported that, by developing their 

technologies subject mastery, school leaders would likely have sufficient skills to 

guide and motivate their teachers to develop mastery in the teaching of computer-

technologies subjects. In a similar vein, Roblyer (2003) highlighted that school 

leaders are required to act as technology leaders with teachers playing the role of 

facilitators. This is further evidenced in a quantitative study by Chang (2012), who 

found that school leaders can improve teachers’ technologies subject mastery as they 

develop their own mastery. Further, the researcher found that school leaders’ 

influence resulted in more significant integration of technology into teaching. Thus, 

it is recommended that school leaders should themselves develop WA technologies 

subject mastery if they wish their teachers to develop mastery in the subject. 

Recommendations for Pre-Service Teacher Preparation 

Two recommendations for pre-service teacher preparation are now considered. 

Increased emphasis on the teaching of CK, PK, and TK during initial 
teacher education (ITE). 

Agyei and Voogt (2011) asserted that practising teachers’ adoption of computer 

technology is heavily influenced by the quality and quantity of computer 

technologies-related knowledge acquired during their pre-service teaching programs. 
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To prepare practising teachers to adopt computer technology, pre-service teachers 

require specific training in technologies. The theory generated suggests that teachers 

likely develop curriculum knowledge, or CK and TK, and also likely develop 

pedagogy mastery, or PK. As Ertmer and Ottenbreit-Leftwich (2010) reported, pre-

service teachers need to feel confident using computer technology to facilitate 

student learning. It is, therefore, recommended that technologies subject training CK, 

PK, and TK be included within ITE course programs, if not already. 

Pre-service teachers practising teaching the WA technologies subject 
during pre-service professional practice placements. 

Development of theoretical technologies-related subject mastery during ITE is not 

sufficient (Wachira & Keengwe, 2010). What is required, the authors asserted in 

their mixed-methods study, is that pre-service teachers need to be provided with the 

opportunity to put into practice their understanding of technologies-related subjects. 

By providing pre-service teachers with the opportunity of “hands-on” experience 

teaching computer technologies subjects, these teachers will have the opportunity to 

cement the knowledge gained during their course units (Ertmer & Ottenbreit-

Leftwich, 2010). Such hands-on experience may be gained during professional 

practicum placements. It is, therefore, recommended that pre-service teachers are 

provided with increased opportunities to practice their teaching of the WA 

technologies subject in a supported pre-service teaching environment during 

professional practice assignments. Further, pre-service teachers should be 

encouraged to display some leadership regarding teaching the subject during 

practicum placements to encourage their classroom supervisor to enhance their 

subject knowledge. This may include “microteaching” lessons with peers, whereby 
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the integration of computer-technologies is demonstrated with other subjects on the 

WA primary school curriculum. 

Recommendations for Professional Development of Teachers 

Three recommendations for professional development of teachers are now 

considered. 

Approaches to teachers’ development of WA technologies subject 
mastery. 

The theory developed from the study upon which this thesis is based also indicates 

that teachers may develop WA technologies subject mastery by employing a number 

of formal and informal approaches. It further indicates that professional development 

is one formal approach that participants in the study, upon which theory being 

reported here is based, used to develop their subject mastery. Thannimalai and 

Raman (2018) reported the value of professional development to encourage teachers 

to integrate technology into their teaching stating: “Professional development is the 

deciding factor [for teachers] to facilitate technology integration in the classroom” 

(p. 221). It is, therefore, recommended that schools should invest in WA 

technologies subject professional development training for their teachers with a view 

to enhancing students’ learning of the subject. 

Selecting WA ‘technologies’ professional development training. 

When selecting professional development for teachers to develop their technologies-

related subject mastery, it is recommended that professional development should be 

practical, rather than theoretical (Harris & Hofer, 2017). The authors reported that 
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professional development that is focussed on applying knowledge in practice is far 

more beneficial than professional development focussed on theory. Further, Wachira 

and Keengwe (2010) reported the importance of professional development being 

content-specific. The authors stated that content-specific professional development 

provides teachers with an understanding of how and when to apply technology in 

their teaching. In turn, the authors asserted, this assists teachers by reducing 

misconceptions about technology in education. Furthermore, the theory developed 

from the study upon which this thesis is based, illustrates that teachers focus on the 

development of CK, PK, or TK likely change dependant on the extent of their 

mastery in the WA technologies subject. It is thus recommended that when selecting 

professional development for practising teachers, professional development should 

incorporate content-specific WA technologies subject knowledge, and be targeted at 

teachers’ CK, PK, or TK development requirements. 

Self-directed learning of teachers’ WA ‘technologies’ professional 
mastery. 

The theory developed from the study upon which this thesis is based also indicates 

that less formalised methods of professional development are often used by 

practising teachers to develop their WA technologies subject CK, PK, and TK 

mastery. Participants in the study, upon which the theory being reported here is 

based, reported that self-directed learning is one such less formalised method often 

used by practising teachers. The University of Adelaide has made freely available a 

digital technologies subject self-directed learning course in a Massive Open Online 

Course (MOOC) that practising teachers wishing to extend their knowledge of the 

subject may consider (Vivian, Falkner, & Falkner, 2014). The authors reported that 

this MOOC is widely used and respected across Australia to teach teachers digital 
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technologies curriculum content. It is, therefore, recommended that practising 

teachers may consider the use of this training to enhance their WA technologies 

subject mastery. 

The issue of transferability of results will now be considered. 

Transferability of Results 

Polit and Beck (2010) asserted that “the goal of most qualitative studies is not to 

generalise but rather to provide a rich, contextualised understanding of some aspect 

of human experience through the intensive study of particular cases” (p. 1451). It 

was not the intent of this study to generate theory that may be generalised or 

transferred to other teachers, schools, or subjects. On this, Lincoln and Guba (1985) 

asserted that future researchers must be responsible for the application of a study to 

future studies: 

The burden of proof lies less with the original investigator than with the 

person seeking to make an application elsewhere. The original investigator 

cannot know the studies or schools to which transferability might be sought, 

but the appliers can and do. (p. 298) 

By clearly describing the research method within this thesis, future investigators may 

draw their own conclusions regarding the transferability of the study to their own. 

In the next section of this chapter, some limitations of this study and areas for future 

research are considered.  
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Limitations of the Study and Areas for Future Research 

The scope of the study was delimited to primary schools located in the Perth 

metropolitan area. To maximise variability, teachers experienced in the WA 

technologies subject were recruited as participants from schools located in low, 

medium, and high socio-economic regions within this metropolitan area. Thus, 

substantive theory generated is limited to the perspectives of teachers in these 

schools. 

Potential future studies may consider: 

 repeating this study in the future, once teachers are more experienced and 

confident in the teaching and the associated assessment of their students’ 

WA technologies subject knowledge; 

 repeating the study with a modified or expanded scope, such as:  

o the perspectives of less-experienced teachers on the WA 

technologies subject knowledge; 

o the perspectives of teachers in high-schools who are charged with 

the responsibility of teaching and assessing the subject for year 

seven to year 10 students; 
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o other geographic regions, including WA country areas. Further, 

the study could be repeated in other Australian states and 

territories; and 

o government schools. 

 the extent that the results reported in the section titled “Developments 

Over Time” and illustrated in Figure 2 may be applied to other 

curriculum areas; 

 the perspectives of school leaders regarding teachers’ integration of the 

WA technologies subject into day-to-day classroom teaching and 

assessment of the subject; 

 the perspectives of teachers less experienced in the WA technologies 

subject on the extent that experienced mentor peer-teachers assist them to 

develop subject curriculum knowledge and pedagogy mastery; 

 quantifying the cost to schools, versus the benefit that schools realise, 

from allocating experienced mentor peer-teachers to teachers less 

experienced in the WA technologies subject; 

 quantifying the extent of outcomes that are realised from the teaching 

and the associated assessment of the WA technologies subject; and 
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 quantifying the extent that teachers’ positive and negative attitude 

towards the WA technologies subject influences the extent to which they 

develop subject curriculum knowledge and pedagogy mastery. 

Implications of the Study 

The study reported here, the first in the field, suggests that in order for education 

stakeholders to enhance students’ knowledge of the WA technologies subject’s 

curriculum, these stakeholders will need to take cognisance of some fundamental 

challenges that currently exist. These are now considered. 

Accelerating the Development of WA Technologies Subject Capability 

The relationship between perspectives illustrated in Figure 2 is considered important 

as it provides school leaders and education stakeholders with a mechanism by which 

they may accelerate the enhancement of students’ knowledge of the WA 

technologies subject. The relationship suggests two ‘levers’ that school leaders can 

adjust to accelerate that learning. By increasing the magnitude of perceived positive 

influences, teachers will likely enhance their curriculum knowledge and pedagogy 

mastery knowledge in the WA technologies subject. Over time, this will likely have 

a positive influence on the extent of outcomes that are realised, including the 

development of online safety, computational thinking, and computer programming 

skills. 

School leaders wishing to accelerate students’ learning of the WA technologies 

subject may also use the lever of certain influences that have a positive and a 
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negative influence on the extent to which they develop WA technologies subject 

mastery. This may be achieved, for example, by investing in additional subject-

specific resources to be used for the teaching and the associated assessment of the 

subject. The perceived influence of computer technology resources allocated by 

school leaders has been reported to likely result in teachers’ enhancing their WA 

technologies subject curriculum knowledge and pedagogy mastery. The extent of 

that mastery has been reported to influence student learning outcomes, of which one 

such outcome is students’ development of subject knowledge. 

Further, school leaders may use the lever of teachers develop WA technologies 

subject mastery by going through three stages to enhance students’ learning of the 

WA technologies subject. For example, by investing in additional subject 

professional development training, teachers will likely enhance their subject 

curriculum knowledge and pedagogy mastery. In turn, teachers’ additional subject 

knowledge likely has a positive influence on students’ development, often resulting 

in them enhancing their subject knowledge. 

Conversely, should school leaders not prioritise the WA technologies subject over 

other subjects taught within their schools, they are unlikely to increase perceived 

positive influences. In turn, teachers will likely develop less significant subject 

pedagogy mastery and curriculum knowledge, or develop them slower. Thus, the two 

levers can decelerate the extent to which students develop WA technologies subject 

knowledge. 
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Accuracy of Assessment and Associated Reporting 

As the study has indicated, teachers may not currently be focussing their time and 

attention to the development of WA technologies subject specific assessment 

techniques and practices. Rather, at this point, their focus is often on learning how to 

teach this relatively new subject on the WA curriculum. It stands to reason, 

therefore, that assessment and subsequent reporting of students’ knowledge of the 

subject may lack some accuracy. Education stakeholders, therefore, need to be 

cautious when using that assessment and reporting data to make decisions regarding 

students’ learning. As teachers become more confident in the subject, and 

assessment techniques and practices develop, the accuracy of reporting will likely 

improve. 

This point will become more pertinent in 2020 with the anticipated release of a 

revised NAP-ICT national assessment (Poole, 2018). Primary school students across 

Australia will be tested for their digital technologies subject knowledge. Collated by 

school, the results of this assessment will be publicly accessible, allowing education 

stakeholders to make comparisons across schools, and states and territories.  

Increasing Teachers’ Engagement in the WA Technologies Subject  

The study has indicated that teachers may hold or express some fear of computer-

technology, which can limit their desire to engage with the subject and, in turn, limit 

their development of subject-specific pedagogical knowledge and curriculum 

mastery. Further, the study reported that teachers’ fear of technology can be reduced 

through professional development training. Priority, therefore, should be given to 
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providing teachers with that training. This training will likely provide schools, 

teachers, and their students, with a two-fold benefit. First, in the short-term, as an 

outcome of that training, teachers will be expected to have greater skills in the 

subject. As the study has reported, the more significant the teachers’ WA 

technologies subject mastery, the more significant the outcomes that are likely 

realised from the teaching and the associated assessment of the WA technologies 

subject. Secondly, in the longer-term, as also reported in the study, more significant 

skills will likely result in some reduction in fear of technology. In turn, teachers may 

increase their engagement with the subject and their desire to enhance their 

pedagogical knowledge and curriculum mastery. 

School-Wide WA Technologies Subject Change Program 

A formal school-wide change program would likely accelerate teachers’ 

development of WA technologies subject pedagogical knowledge and curriculum 

mastery. Such a program would provide the school with a vehicle with which they 

can encourage teachers to be actively involved and inclusive in decisions regarding 

how they can enhance their mastery in the subject, how resources may be allocated, 

and how they receive ongoing support in the subject. Through an inclusive program, 

teachers would be expected to have more significant “buy-in”, which would likely 

result in them having a more significant desire to engage with the program, and the 

subject. As Balogun and Hope Hailey (2008) contended, it takes time for people to 

change their behaviours and attitudes. By employing a formalised program, the time 

it takes for teachers to develop mastery in the subject will likely be reduced. 
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Conclusion 

While the WA technologies subject has been on the WA curriculum since 2015, the 

results of this study have indicated that teachers are likely still intensively 

developing an understanding of the subject, and how they may teach it. It was 

mandated in 2018 that students’ knowledge of the subject be reported. However, the 

results of the study suggest that not all teachers yet have the depth and breadth of 

knowledge of it for them to undertake consistent and accurate assessment to generate 

data for that reporting. The results of the study have indicated some reasons why this 

is the case. Further, as teachers are undertaking intensive learning, students’ subject 

assessment reporting may lack accuracy. As a consequence, some caution is noted 

regarding decisions being made using those reports. 

Three propositions were generated. The first proposition is that experienced teachers 

generate perspectives that they develop WA technologies subject mastery by going 

through three stages – the exploration stage, the discovery stage, and the specialist 

stage. The second proposition is that experienced teachers generate perspectives that 

outcomes of a particular type are realised from the teaching and the associated 

assessment of the WA technologies subject. The third proposition is that experienced 

teachers generate perspectives that there are certain influences that have a positive 

and a negative influence on the extent to which they develop WA technologies 

subject mastery.  

The results of the study indicated that a relationship exists between those 

propositions. This relationship provides school leaders and education stakeholders 

with levers that they can adjust to accelerate teachers’ development of WA 
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technologies subject curriculum knowledge and pedagogy mastery. Further, school 

leaders may encourage that development by designing and executing formalised 

subject change programs within their schools. The resulting enhanced knowledge 

acquired by teachers is likely to be of direct benefit to students through significant 

outcomes being realised. 

This final chapter has provided an overview of the study presented in previous 

chapters. The chapter was presented in seven parts. First, an overview of the study 

was considered. Secondly, the results presented in Chapter Five, Chapter Six, and 

Chapter Seven were summarised. Thirdly, some discussion regarding these results 

was considered in relation to associated literature. Fourthly, recommendations were 

presented for education policymakers, curriculum development, pedagogy, school 

leadership, pre-service teacher preparation, and continuing professional 

development. Fifthly, the issue of transferability of results was considered. Sixthly, 

implications of the study were considered. Finally, some limitations of the study 

have been considered, with suggestions for potential future research.  
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