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9–9.20am Registration 
9.20–9.30am Welcome and Opening Remarks Russell Tytler 

9.30–10.30am 
Keynote: Disrupting the relations and functions of school 
mathematics: A methodology for reframing mathematics 
through culturally responsive pedagogy 

Kathy Nolan 

In response to calls to develop culturally appropriate curricula and to educate new teachers in these curricula, the 
research described in this presentation asks the question of how school mathematics and mathematics teacher 
education might be reframed through critical and culturally responsive pedagogies. The presentation will explore 
the methodological innovation involved in operationalizing a form of discourse analysis which draws on Nancy 
Fraser’s three-dimensional framework for social justice, along with conceptual tools of Pierre Bourdieu. In doing so, 
the research challenges dominant school mathematics paradigms which (re)produce injustices with regard to 
participation in mathematics, proposing a new (disruptive) form of culturally responsive pedagogy (CRdP). While the 
research is motivated by pedagogical concerns, and on tracing the dialogue between theory/methodology and 
practice/pedagogy, these concerns are located in the social, political, cultural, and economic insights that the 
pedagogic actions of CRdP offer to the fields of mathematics (and) teacher education. 
10.30–11am Morning Tea 
11–12pm Visualisation in Method Chair: Russell Tytler 
Unplugged programming, games and technology George Aranda 
Computational thinking is one of key ideas in the teaching of Digital Technologies. This is usually taught through the 
medium of coding (text and/or block programming) or the use of robots. However, evidence suggests that part of 
the teaching of computational thinking can be facilitated by the use of physical objects via Unplugged Programming. 
In particular, with Early Childhood and Primary school aged children, this can allow focusing on fundamental ideas 
through embodied and distributed cognition. Similarly, it allows in-service and pre-service teachers, many of whom 
are not confident with teaching computational thinking, an avenue to develop their own content knowledge. 
The Film-Philosophy-Education group as a methodology for research into 
visual-linguistic reasoning 

John Cripps Clark and Joseph 
Ferguson 

The current environment is saturated with visual-linguistic communication. If nothing else, witness social media. We 
have always used visual-linguistic reasoning in science, mathematics and technology, for example in graphing and 
diagrams. However, the textual is the dominant form of thinking and communication within educational research. 
We need to find new ways of researching and communicating which not only seek to understand the new 
communication environment but also leverages its affordances. There is a need for an epistemological pluralism 
(Turkle & Papert, 1990; 1992) if we are to engage with contemporary research problems: they are too complex and 
nuanced to be penetrated by merely linguistic probes. For example, the representation construction approach 
(Tytler, Prain, Hubber & Waldrip, 2013) highlights the need for teachers and students to use visual representations, 
but the methodology to research still sits within traditional practices. Here we use our engagement with the Film-
Philosophy-Education Group at Deakin University, which is grappling with new ways of understanding philosophical 
and education ideas, to consider how such a methodological practice might enable us to reconceptualise science 
research and communication. The development of these processes has been organic – moving fluidly between 
personal, intellectual and aesthetic – opening up possibilities for research as a social activity during which the 
artefacts, including film, of our research mediate our reasoning about educational matters in STEM. 



 

Situating sustainable chemistry in teaching and learning with systems thinking Seamus Delaney 
International collaborate efforts to incorporate Systems Thinking in Chemistry Education (STICE) has generated 
significant interest in the chemistry education research community, as a means to re-position the public image of 
chemistry by emphasising the “molecular basis for sustainability”. Early implementation of the emergent STICE 
framework has focused on system visualisation and mapping approaches. This presentation will consider 
approaches being developed to measure the effectiveness of how such activities might reposition the learner to 
realise the relevance of sustainable development to chemistry teaching and learning. 
12–1pm Lunch 
1–1.40pm Charting Teacher Change Chair: Peta White 
Teaching Out-of-Field with digital technologies: Analyzing a teacher’s 
perceptions of change through Positioning Theory 

Emily Rochette, Christine Redman, 
Paul Chandler 

To what extent do science teachers’ perceptions of their agency change as they are supported to teach out-of-field 
with digital technologies? This research sought to understand the lived-experience of 10 teachers using positioning 
theory (Harré & van Langenhove, 1999) as the overarching methodology. Drawing on data from one teacher, this 
presentation exemplifies how constructivist grounded theory coding procedures (Charmaz, 2014), the positioning 
triad and the technologies of the self (Foucault et al., 1988) were utilized to respond to this question. A model for 
professional learning is offered to possibly empower teachers to better negotiate their administrative and subject-
specific duties. 

Analytical frameworks for longitudinal qualitative case study  Linda Hobbs, Frances Quinn, Chris 
Speldewinde, Coral Campbell 

This paper explores the analytical framework used to make sense of out-of-field teachers’ learning journeys. Using a 
longitudinal qualitative case study methodology we examined the experiences of two or more out-of-field teachers 
from three secondary schools in regional or rural areas of Australia. Informed by Vogl’s analytical framework for 
analyzing qualitative case study interviews we developed categories of capacity and enjoyment, typologies of 
change, and categories of influence. This analysis resulted in distilling the features of the context and personal 
experiences that have the greatest bearing on the development of out-of-field teachers, and the nature of changes 
that can occur. 
1.40-1.50pm Short Break 
1.50–2.30pm Researching Meta-levels of Student Learning Chair: Joe Ferguson 
Dialogue and shared cognition: Student-student talk in the negotiation of 

mathematical meaning during collaborative problem solving 
Man Ching Esther Chan and David 

Clarke 
There is a tension in learning research between social and cognitive emphases, with uncertainty over whether the 
social was simply context for the cognitive or whether learning could actually be thought of as a socially performed 
process. In this paper, we draw on empirical data to investigate the social nature of human cognition. Terms such as 
co-cognition, inter-cognition, and intra-cognition are operationalised using data from student collaborative problem 
solving activity in a laboratory classroom to explicate the socio-cognitive aspect of meaning negotiation within a 
mathematics classroom setting. 
Methodological challenges in researching students’ aesthetic responses in 
science inquiry Vaughan Prain 

There is growing interest in researching how students’ feelings and affective/aesthetics responses influence inquiry 
and learning in science (Hobbs & Kelly, 2017; King, Ritchie, Sandhu & Henderson, 2015; Wickman 2017). These 
researchers note that this aspect of experiencing inquiry is critical for student creative engagement and for 
developing a taste for this subject. However, there are significant methodological challenges in characterising and 
making claims about students’ initial and ongoing aesthetic responses and intentions. As noted by Wickman (2006), 
reliance on students’ self-reporting entails a double transposition, where students first have to verbalise a non-
linguistic response that is then re-interpreted linguistically by researchers. To address this transductive challenge 
and to enrich analysis of the nature and value of these responses, this paper outlines some interpretive strategies 
for researching this topic. 

 

 



 

2.30-2.40pm Short Break 
2.40–3.20pm Making Sense of Data Chair: George Aranda 
Exploring the cosmos: Analysing patterns in high school student responses to a 
pilot Concept Inventory for cosmology Saeed Salimpour 

Cosmology offers us awe-inspiring and curiosity piquing mysteries, the likes of which are unparalleled in any other 
scientific endeavour. Looking at the night sky, one is drawn upward into the mystery that is the Universe. Recent 
research into K-12 curricula has revealed that countries are slowly beginning to embed topics related to Cosmology 
into school curricula. These changes in school curricula necessitates deeper learning and the acquisition of a diverse 
range of skills, allowing students to think across disciplines. Furthermore, science teachers who have had no training 
in the topics, have to find ways to teach these rich, yet complex topics. Within this context, the presentation is 
aimed at not only providing an overview of Cosmology in school curricula and the general conceptions held by 
students, rather the methodological dilemma associated with analysing the pilot data set in the framework of a 
mixed-methods approach. The results from this study are being used to develop a Cosmology Learning Progression 
and Concept Inventory both of which are part of a PhD, which aims to explore Cosmology teaching in High School 
using Representation Construction. 
Seeking a structure for the Australian mathematics teachers’ professional lexicon: 
Conducting a cluster and network analysis to reveal patterns of association 

Carmel Mesiti, David Clarke, 
and Jan van Driel 

The Australian Lexicon contains 61 terms that have been validated as representative of a professional vocabulary of 
middle school mathematics. The lexicons, a collection of terms and operational definitions, that teachers use to 
identify classroom phenomena, is of interest for teaching and for enhancing reflective practice. We report our 
attempt to seek structure amongst the diversity of terms employed by teachers to describe the phenomena of the 
mathematics classroom. We analysed responses from experienced teachers, by way of cluster analysis and network 
analysis, in order to develop a communicative structure that best captured contexts that teachers considered when 
reflecting on practice. 
3.20-3.40pm Afternoon Tea  
3.40–5pm Panel Discussion: Researching Capabilities Chair: Linda Hobbs 

Methodological challenges in researching student capabilities Russell Tytler, Joseph Ferguson, 
John Cripps Clark, Vaughan Prain 

In education there is increasing emphasis on students learning generic, and transdisciplinary 
skills/practices/dispositions/habits that will prepare them for the challenges of work and citizenship in the 21st 

century. As well as learning how to become competent in subjects, that is, developing domain-specific 
competences, students are also expected to show they have learnt a range of capabilities (or generic competences) 
such as: creative and critical thinking; collaboration and communication; and ethical and intercultural awareness. 
However, despite the apparent certainty implied by these linguistic markers, such curricular goals pose a range of 
challenges for teachers and researchers. These include a. how progression in the capability is conceptualised and 
assessed, b. its coherence as a unitary entity, and c. issues of disciplinary specificity, context and transfer associated 
with its enactment and development. In this panel we consider the theoretical and methodological challenges, and 
approaches to researching creativity in STEM, as an example case of a generic capability. 

 
6pm Dinner – (not included in registration) 
  



 

Friday 8th November 2019 
 

9–9.30am Registration 
9.30am Welcome to Day Two Russell Tytler 

9.40–10.40am Keynote: Review: The assumptions and challenges of 
‘evidence’ synthesis Margaret Bearman 

The literature review is often seen as a rite of passage for any research student: a means of positioning work within 
the scholarly arena. However, particularly in the health sciences, literature reviews are viewed as a type of research 
in their own right. The systematic review is possibly the most well-known form but there are many types of 
evidence syntheses. This keynote will explore various approaches and their associated ontological and 
epistemological assumptions. Drawing from my own experiences with a variety of methodologies (eg systematic, 
realist, integrative and framework synthesis), I will discuss the potential of the literature review and explore 
theoretical and rhetorical challenges. 
10.40 – 11.10am Morning Tea 
11.10–11.40 Sociomaterial Approaches to Literature Review Chair: Coral Campbell 

Feedback in doctoral supervision: Taking a sociomaterial approach in literature 
review 

Joanna Tai, Margaret Bearman, 
Michael Henderson, Elizabeth 

Molloy, Rachelle Esterhazy 
Feedback is frequently studied in higher education, but features less prominently in doctoral supervision literature. 
We aimed to describe what is known about supervisor-candidate feedback practices as reported through rich thick 
data within the literature, by conducting a qualitative synthesis. We took a broadly sociomaterial approach to 
conceptualising feedback, which led us to identify five key themes: 1) the contexts of feedback practices; 2) how 
feedback is enacted; 3) the dynamics of feedback relationships; 4) what the supervisors and candidates bring to 
feedback enactments; and 5) feedback as a temporal practice. 
11.40–11.50am Short Break 
11.50-12.50pm Iteration and Scale in Researching Teacher Learning Chair: Seamus Delaney 
Designing extended professional development: The power of formative 
evaluation Linda Hobbs and Genée Marks 

Despite the important role of formative evaluation, publication of professional development programs tends to 
focus on data from impact or summative evaluation, rather than on data that added value to a program by 
confirming, re-directing, and re-designing program elements. In this paper, we use Owen’s (2006) framework of 
evaluation to describe three forms of formative evaluation (clarificative, monitoring and interactive) used in a two-
year professional development program for STEM teachers in Australia that was designed to be flexible and 
responsive to the needs of the participants. We show formative evaluation can inform decision making and core 
ideas underpinning a program. 
Transform-Ed: Embedding active pedagogies ‘at scale’ to improve children’s 
physical activity and mathematics learning 

Carly Sawatzki and Natalie 
Lander 

Regular physical activity benefits children’s physical and mental health, cognitive functioning, on-task time and 
academic achievement. Despite this, 70% of the school day is spent sitting and only 14% of Australian children meet 
recommended levels of physical activity. Building on successful pilot research and a two-year effectiveness trial of 
the Transform-Ed! Program (an off-shoot of the Transform-Us! Program), we aim to test the effectiveness of a 
hybrid horizontal scale-up implementation pathway designed to increase children’s physical activity through 
preservice teacher education. While this research will involve three universities, we will focus on the work that will 
take place through Deakin’s foundation. 
Teacher Research Experiences in Astronomy as professional learning: Threats to 
validity and opportunity studying a heterogeneous, low population, research 
sample 

Michael Fitzgerald 

My current DECRA-funded grant is in the process of studying the effects of Teacher Research Experiences as a form 
of professional learning. This is where Teachers', both pre- and in-service undertake an authentic research 
experience under the mentorship of an active researchers in science. Teacher Research Experiences are most 
common in the United States, although there a variety of smaller scale trials being conducted in Australia. Hence 



 

the research crosses national boundaries. "Common" is also a relative term... the number of well established 
programs can be counted with two hands. The average number of participants for each program ranges from 3-20 
teacher participants per year. Each program, while focussing on astronomy as a content area, also varies 
significantly in scope, approach and culture. It is not feasible to undertake a traditional "medical model" random 
sample wit this population... it rarely is in education... but many of the quasi-experimental options that can 
generally be open to education research are also not possible here with such a small and hetereogenous sample. In 
this talk, I will outline our attempts at undertaking research with a heterogeneous, low participant population, 
research sample with a focus on ecological (replication) validity rather than the traditional external (extrapolation) 
validity through a Type IV case study methodology. I will also present some of the tested and untested assumptions 
behind the theoretical model that is utilised in this area of research. 
12.50–1.50pm Lunch 
1.50–2.50pm Researching Wider Aspects of Curriculum and Learning Chair: Linda Hobbs 
Examination of climate change conceptualization within upper secondary 
Victorian Curriculum 

Efrat Eilam, Veerendra Prasad, 
and Helen Widdop Quinton 

Despite climate change (CC) being widely accepted as the most pressing threat of our time, posing unprecedented 
challenges to humanity, very little is known regarding the ways in which upper-secondary curricula addresses the 
need to prepare graduates for dealing with the looming crisis. The study examines CC education implementation 
within upper-secondary curricula in the state of Victoria, Australia. Specifically we ask: How is CC conceptualised, 
and what is the scope of CC contents addressed by the curricula? A suite of three CC education analysis tools were 
developed to assist our content and discourse analysis of the Victorian Certificate of Education (VCE) Study Designs. 
A total of 10 out of 94 study designs were qualified for examination. Overall the analysis reveals an implementation 
lag between the development of CC research and curriculum reforms to incorporate CC education. The cross-
curriculum integration approach is found to be ineffective. The discussion highlights the need for developing a new 
model for teaching CC. 
Moral criteria for the evaluation of cultural psychological studies in education Jenny Martin  
The presentation introduces the concepts of 'dialogic interaddressivity' and 'privileging persons' to prompt 
discussion related to moral criteria for the evaluation of qualitative research in education. Specifically, addressing 
dialogic principals underlying cultural psychological approaches is illustrated using examples of how interview and 
classroom video data were analysed and reported in research concerned with student and teacher agency. 
How to carefully conceptualise and analyse student agency in relation to 
assessment in higher education? 

Juuso Nieminen and Laura 
Tuohilampi 

Student agency is often observed in relation to assessment in higher education studies. Many recent articles (see 
for example Francis et al., 2019; Harris et al., 2018) have used student interviews as the data set for examining 
'agency' and its interconnection with perceptions of assessment practices. However, we argue that what is often 
lacking is i) elaboration of the theoretical framework or definition for 'agency' and ii) description of theory-driven 
data analysis. The present study examines the interaction between two types of self-assessment and agency 
through student interviews, aiming to tackle these methodological issues. Welcome to discuss whether we have 
succeeded! 
2.50–3.20pm Afternoon Tea 
3.20-3.50pm Engagement and Impact Chair: Joe Ferguson 
100 Jobs of the Future: Engagement and impact Russell Tytler and Peta White 
In this contract research, Ford Australia originally negotiated for the team to construct a report about future work, 
and future jobs, that would be relevant to youth in thinking about preparing for futures. However, the project was 
reconstructed to focus on ‘100 jobs’ and later a ‘future jobs quiz’. In this shift towards a more populist construction 
of the research, we considered whether and in what ways we could deliver the project with academic integrity. In 
this presentation we consider how this negotiation is central to notions of engagement and impact of research, and 
what lessons it contains for academic work more generally.  
3.50-4pm Closing Session: CAR 2020 and Evaluation Peta White 
4pm Symposium ends - Please join us for light refreshments 

 
Format for sessions: 12 minute presentations followed by group discussion. 


