2023 Contemporary Approaches to Research in Mathematics,

Science, Health, and Environmental Education Symposium

STEME Education Research Group website — with details about the CAR Symposium.
Register online for the CAR Symposium — It is important to register so we can send necessary updates and cater correctly.

Monday 20" November 2023

Zoom Link for day (Meeting ID - 850 7383 4287 and Passcode — 72680313)

Program
9-9.30am Sign In and Prepare for the Day if online
Arrive at Deakin Downtown if in-person
9.30-9.40am Welcome and Opening Remarks Russell Tytler
9.40-10.40am Keynote: Complementarity of Theory and Alberto Bellocchi, Associate

Method for Studying Emotion in Science
Education Settings

Abstract: Emotions research has become an
increasingly vibrant field of inquiry in science
education internationally. As our field embraces
this important, yet under-represented, topic
through research, it is inevitable to encounter a
range of theoretical and methodological choices
that one must address for empirical inquiry. After
14 years of continuous and on-going research on
emotions in science education, in this
presentation, | consider the importance of
alignment between theory and method and
reflect on the affordances and challenges
associated with the study of emotion in
naturalistic settings. These ideas are brought to
life through examples from my research and the
on-going work we conduct in the Learning
Science and Innovation Laboratory at the
Queensland University of Technology.

Professor of Education, Queensland
University of Technology

Alberto Bellocchi is Associate
Professor of Education at
Queensland University of
Technology (QUT). Alberto
investigates the complexities of
science teaching and learning in high
school and pre-service teacher
education settings through the
analysis of classroom interactions.
Chair: Russell Tytler

10.40-10.55am

Break — Morning tea

10.55-12.15pm

Tracking complex constructs

Chair: John Cripps Clark

Promoting and tracking student agency

Russell Tytler, Peta White, Joe
Ferguson, Amrita Kamath, and Lisa
Wajngarten

Developing initial teacher education students’ evidentiary practices
in scientific reasoning

Sarah Digan, Louise Puslednik, Wade
Naylor, and Vince Geiger



https://deakinsteme.org/event/2023carsymposium/
https://www.eventbrite.com.au/e/contemporary-approaches-to-research-symposium-registration-472367703517
https://deakin.zoom.us/j/85073834287?pwd=VGI3SUk4Vi9GY29rTVVnK212SGE2QT09&from=addon
https://www.qut.edu.au/about/our-people/academic-profiles/alberto.bellocchi

What challenges are in analysing changes of students’ conceptual
metaphor about cosmetics in SSI instructions?

Gahyoung Kim, Jun-Ki Lee and
Hyojeong Hwang

Playfully Play: A semiotic exploration of theory and methodology of
Play in science

Saeed Salimpour, Russell Tytler, and
John Cripps Clark

12.15-12.55pm Research-practice interactions

Chair: Peta White

Realising opportunities for mathematics research in a school
alliance: Working as a collaborative team to support teachers to
change practice in desired ways

Joe Ferguson, Aylie Davidson, Helen
Weston, Katrina MacDonald, and
Kerryn Driscoll

Designing and conducting instrumental and intrinsic case studies to
strengthen mathematics planning and teaching.

Aylie Davidson and Kerryn Driscoll

12.55-1.55pm Lunch

1.55-2.35pm Role of philosophy to frame research

Chair: Russell Tytler

Science-Philosophy-Methodology: A golden braid
How philosophy invites us to think about science education research
anew.

John Cripps Clark, Michael Tan,
Hunkoog Jho, and Joe Ferguson

2.35-3.35pm Methodologies that challenge

Chair: John Cripps Clark

More Than Numbers: Queer Embodiment and Entangled
Positionalities as Methodological Rebellion in STEM Education

Phil Kairns

Following the Glows: Learning with In-depth Interviewing in Self
Study Research

Bronwyn Sutton

Restoring love in STEME

Sandra Wooltorton

3.35-3.50pm Break — Afternoon tea

3.50-4.50pm Cultural historical activity theory

Chair: Joe Ferguson

Using Vygotsky based theory to improve student learning

John Cripps Clark and Michael
Hoover

The Fallacy of "Transferrable Skills"

Andy Blunden

Rehabilitate Defectology! A logico-semantic approach to classroom
compensation for learning defect

David Kellogg and Maria Nicholas

4.50-5.30pm

Book Launch Methodological Approaches To STEM Education Research -Volume 4

Book Series — Contemporary Approaches to Research in STEM Education

Editorial Team: Peta, Russell, Joe, and John

6pm Drinks and dinner (at own cost)



https://www.cambridgescholars.com/product/978-1-5275-2589-4
https://www.cambridgescholars.com/pages/book-series?series_id=133

Tuesday 21st November 2023

Zoom Link for day (Meeting ID - 882 3292 3281 and Passcode — 02691067)

Program

9-9.10am

Opening Orientation

Car Coordinating Team

9.10-10.10am

10.25-12.05pm

Keynote: Applying a Capability Approach as a
Catalyst to an Expanding Research Program

This presentation will trace the development of
a program of research from an initial project
that focused on applying a Capability Approach
to identify and name what it means to be a
professional early childhood teacher. In this
research professional functionings were
positioned as a proxy for capabilities to
understand educators’ real opportunities to
achieve what they had reason to value in their
professional practices. Once identified, this led
to exploring alignments and tensions between
policy-valued professional capabilities and
practitioner-valued professional capabilities in
an effort to inform effective professional
learning programs for the sector. This work has
acted as a catalyst for further research all
adding to the scholarship of teacher
professionalism with implications for practice
and professional growth.

Theory-practice including design based
research

Andrea Nolan Professor of Early
Childhood Education, Deakin
University

Andrea Nolan is Professor of Early
Childhood Education at Deakin
University. Andrea is the founder
and Chair of the Victorian Early
Childhood Research Consortium
(VECRC), a group of 83 cross-
disciplinary researchers from a
number of Victorian universities
who come together to support
research capacity in early childhood.
Chair: Peta White

Chair: John Cripps Clark

Research to impact: A design-based approach to translating
mathematical modelling curriculum elements into practice

Jill Brown, Carly Sawatzki, and Gloria
Stillman

English Language Affordances for Students Learning in Secondary
Science Classrooms

Celine Zhang

uncertainty

The aesthetics of climate change education in an epoch of

Peta White and Joe Ferguson

The role of social labs and visual vignettes as a form of research
methodology- a deep dive into the lived experiences of beginning
teachers in their transition to the profession

Renee Preval-Mann



https://deakin.zoom.us/j/88232923281?pwd=bkRDTnQxL2tGOTFNWlFzd1Qzdm1Tdz09&from=addon
https://www.deakin.edu.au/about-deakin/people/andrea-nolan

Collaborating with multiple colleagues to extend curriculum
considerations

Peta White, Glenn Auld, and Jo
Raphael

12.05-1.05pm Digital tools

Chair: Russell Tytler

An automated review of literature in STEM education with large
language models and graph-based networks

Hunkoog Jho

Generative Al as a research tool

George Aranda, Seamus Delaney,
and Joe Ferguson

Mathematics concept inventories (MCls) and conceptual capabilities
for ITE students View Presentation

Wade Naylor, You-Gan Wang, and
Sundas Rubab

1.05-2.05pm Lunch

2.05-3.05pm Generating large scale data

Chair: Joe Ferguson

The contractual, relational and theoretical dimensions of doing the
Tech Schools Evaluation

Linda Hobbs, George Aranda, Peta
White, John Cripps Clark, Seamus
Delaney, Genée Marks, and Russell
Tytler

Climate change education: Methodological challenges and
implications

Sylvia Christine Almeida, Jennifer
Hall, and Gillian Kidman

From TOOF definition to survey

Michael Fitzgerald and Linda Hobbs

3.05-3.20pm Break — Afternoon tea

3.20-4.20pm Arts based research

Chair: Peta White

The World Cafe methodology: A novel approach for STEAM
integration research

Andrea Ng, Mark Pruyn, Sarika
Kewalramani and Gill Kidman

Arts-based research in STEM education: A diffractive analysis

Amanda Peters

Primary school teacher candidate designs: An example of Re-use

Zulfiye Melis Demir

4.20-4.30pm

Close of CAR 2023 (Thanks and Evaluation survey)



https://www.youtube.com/watch?v=BpkckEPwTTs

Presentations with abstracts (alphabetised on the lead presenters first name).

Presenters

Title

Methodological focus

Abstract

Andrea Ng, Mark
Pruyn, Sarika
Kewalramani, and
Gill Kidman

The World Cafe methodology: A
novel approach for STEAM
integration research

Our methodological conundrum was one of wanting to
find a combination of methodologies that draws upon
early childhood practitioners' deep practice-based
knowledge that was guided by the researchers, but
really driven by the participants. Our use of the World
Café method provided a literature prompt and a hands-
on 'makerspace' activity.

STEAM education is important in fostering creative problem solving amongst
children and understanding the methodologies to evaluate those pedagogies is
crucial to successful integrate. However, the early childhood STEAM space remains
under-investigated. To address this gap in the literature and practice, this study
employed a creative qualitative data collection methodology known as the World
Café approach that involves in-depth approach of data collection. It was researcher
facilitated, but participant-lead. We infused the pedagogical use of a 'maker space’
where participants engaged in a joint problem-solving activity based on a literature
prompt as an additional methodology in attempting to capture and understand
early childhood teacher voices and practices in STEAM. We found that by infusing
the World Café with the makerspace practical solutions orientation, participants
produced a plethora of examples of how they are currently attempting to make
their STEAM teaching meaningful and how them might further develop these
practices.

Amanda Peters,
Peta White, and Jo
Raphael

Arts-based research in STEM
education: A diffractive analysis

STEM education policy was critically analysed using a
post-structuralist approach. To extend the
methodology and realise policy in practice arts-based
research informed participatory arts-based activities for
STEM education stakeholders in a focus group. In a
novel approach, the findings were diffractively analysed
providing unique perspectives informing future STEM
education policy and reform.

To realise STEM education policy in practice an innovative two-step methodology
was used with findings diffractively analysed. Firstly, STEM education policy, in an
Australian context, was critically analysed using the “What is the Problem
Represented to be?’ (WPR) approach. Secondly, to gain insight into the practice of
STEM education in a secondary context, stakeholders, across multiple levels of the
education system, participated in a focus group and follow up interview informed
by arts-based research (ABR) to extend the WPR approach. ABR informed
purposefully crafted and sequenced provocative arts-based activities. Participants
encountered and challenged taken for granted assumptions in STEM education
policy through multiple roles and mediums, increasing attention to complexities and
stretching capacity for knowing. The presentation will discuss the findings from a
diffractive analysis of the WPR/ABR data, exposing entanglements and evoking new
understandings of STEM education illuminating insights to potentially transform
(STEM) education policy and practice.




Andy Blunden

The Fallacy of "Transferrable Skills"

This paper illustrates how the theory and methodology
of CHAT, Cultural-Historical Activity Theory, a tradition
of research that originated in Russia in the 1920s in the
wake of the Russian Revolution, from the work of Lev
Vygotsky can be applied in the context of Health
Professional Education to clarify and deepen our
research. In particular, to trouble the idea of
‘transferable skills’.

CHAT relies on the observation of people’s behaviour to determine their motivation
and the concepts that are implicit in their activities. In times gone by, professionals,
like tradespeople, gained their education in the work situation under the guidance
of a more experienced practitioner. Nowadays professional education frequently
demands many years of book learning before the young professional enters the
workplace. This practice is based on the questionable assumption that professional
knowledge is made up of transferable skills which can be acquired in the classroom
from books, lectures and simulation, and then ‘applied’ in the workplace. This paper
calls into question the wisdom of this practice which may reflect economic rather
than educational imperatives. Becoming an effective professional requires that
stimuli originating in the situation, not text and diagrams, activate the concrete
concepts required by the work situation, rather than the formal concepts of book
learning. In addition, | introduce the concept of safe-fail rather than fail-safe to
facilitate the transition to workplace activity; that is, but active participation, rather
than by passive observation.

Aylie Davidson and
Kerryn Driscoll

Designing and conducting
instrumental and intrinsic case
studies to strengthen mathematics
planning and teaching.

Broadly, case study appeals to researchers seeking to
investigate complex and multifaceted educational
phenomena. However, case study research
encompasses a variety of categories depending on the
goals of the study. Therefore, researchers face critical
decisions when determining the ‘type’ of case study
that define the focus and approach to research.

Approaches to mathematics education research are diverse and are often informed
by the researcher's lived experiences. In turn, this can influence the methodological
approaches to investigate areas of interest and need. In our dual role as teacher
educators and early career researchers, we share a belief that learning to teach
mathematics is enhanced when teachers work together to improve their practice.
When undertaking our doctoral studies, we both selected case studies for one
aspect of our research as it allowed an in-depth investigation of a contemporary
phenomenon within its real-life context. We will discuss the particular case study
approaches used, instrumental (Aylie) and intrinsic (Kerryn), to gain a better
understanding of the ways to support teachers to strengthen their teaching and
learning of mathematics. Specifically, we will address some of the methodological
decisions made when designing and conducting our case studies to meet our needs
and those of the teachers.

Bronwyn Sutton

Following the Glows: Learning with
In-depth Interviewing in Self Study
Research

| enacted in depth interviewing with peers as part of a
self-study of practice which yielded a fascinating depth
and richness of interesting insights about pedagogy,
practice and transformation. A shift in how |
approached reading interview ‘data’ has been
productive in highlighting important aspects of
pedagogy, practice and positionality that may
otherwise have remained hidden from view.

| speak to tensions and possibilities of interviewing as a research strategy for a self-
study of practice that involves reimagining my approach to community
environmental education and leadership. Drawing on experiences of enacting in-
depth interviews, | describe how my curiosity about patterns emerging from
multiple waves of embodied, collaborative, arts-based inquiry prompted a return to
read interview data ‘differently’. Recognising that as researcher/practitioner | am
inseparably entangled in the ‘phenomena’ of interviewing my peers about our
practice (that is, understanding interviewing as relational practice) had the effect of
surfacing embodied affective intensities and highlighting aspects of my pedagogy,
practice and positionality that are perhaps already, always present in practice were
otherwise missing from this inquiry. Following what Maggie Maclure terms the
wonder of data, | share some of the ‘glows’ that are surfacing as significant from
this shift in approach in relation to ‘radically rethinking’ practice and share how it
supports attention to the critical collaborative focus of self study in productive
ways.




Celine Zhang

English Language Affordances for
Students Learning in Secondary
Science Classrooms

My PhD project employs a co-design approach, aiming
at providing English language support for students
learning in secondary Science classrooms. This
presentation will focus on the challenges that arose
during the co-design process, such as the ways of
teacher-researcher collaboration, the strategies of
curriculum integration and the time strain
management.

My PhD project investigates the English language affordances for students from
diverse linguistic and cultural backgrounds learning in secondary Science classrooms
in South Australia. EAL/D students may encounter language challenges when
learning science through English which is still developing. It is important for science
teachers to understand their EAL/D students’ language learning needs and provide
timely support to their EAL/D students. However, non-language-specialist teachers
may not know how to cater for their EAL students’ language needs because
knowledge of language is not an obligatory strand in initial teacher education in
Australia, despite the ACARA resources available. The co-design approach creates
rich opportunities for language specialists to collaborate with secondary science
teachers and explore pedagogical innovations to provide English language support
to their students. This presentation will focus on the challenges that arose during
the co-design process, such as the teacher-researcher collaboration, the time strain
and the school local curriculum demands.

David Kellogg and
Maria Nicholas

Rehabilitate Defectology! A logico-
semantic approach to classroom
compensation for learning defect

This presentation uses the perspectives of social
semiotics and Vygotskian defectology to analyse social
and conceptual processes in the classroom. This
innovative methodology has dual application for
theoretical perspective for classroom discourse analysis
and ethnographic analysis.

Soviet defectology viewed what we call "disability" as either a defect-in-itself, a
defect-for-others, or a defect-for-itself. Grammar in general, and grammatical
metaphor in particular, offers a range of resources for breaking this vicious cycle--
that is, for preventing a simple defect from becoming a social stigma and then a
lifelong disability. By turning a process (e.g. “to grow”) into a kind of imaginary
entity (“growth”) which can be measured, mathematized, and mediated using other
imaginary entities (e.g. “acceleration of growth”), grammatical metaphor strongly
demarcates scientific language from everyday language, and risks having the effect
of creating a scientific elite, both inside and outside the classroom. The teacher uses
a form of grammatical metaphor which may be less risky, namely interpersonal
metaphor. This interpersonal metaphor (e.g. “Can you tell me the dog’s name?”)
that is chiefly responsible for the topsy-turvy situation in the classroom where the
person who allegedly has the most information asks most of the questions and
those who really should be obtaining new information are the ones responsible for
the answers. Using Hallidayan grammar and Vygotskyan defectology, we show how
one teacher copes, and how her kids cope with her.




Gahyoung Kim, Jun-
Ki Lee, and
Hyojeong Hwang

What challenges are in analysing
changes of students’ conceptual
metaphor about cosmetics in SSI
instructions?

The methodological challenge is to apply conceptual
metaphor analysis to explore changes in students'

metaphorical perceptions of cosmetics in SSI education.

Challenges concern how to create common ground
between researchers with different backgrounds and
how to interpret the metaphorical representations of
participants with different physical and social
experiences.

Conceptual metaphor analysis has contributed to identifying students’ scientific
concepts (e.g., energy, molecular) and images related to science (e.g., scientists,
science curriculum) in general science education but rarely in Sociocientific Issues
(SSIs) instructions. Students’ metaphors for SSls can be represented more diversely
than scientific concepts because SSls are controversial and complex in moral,
ethical, social, political, and cultural contexts with multiple perspectives. According
to Conceptual Metaphor Theory, learners' abstract conceptions are formed by their
embodied conceptions through sensorimotor and social experiences with the
environment in their daily lives. Therefore, we decided to adapt the conceptual
metaphor analysis to investigate the high school girls' metaphorical perceptions of
cosmetics to understand their conceptual change. There are some challenges to
analysing the students’ metaphor representation: 1) how to keep the common
ground between researchers and 2) how to interpret students’ abstract conceptions
based on contexts.

George Aranda,
Seamus Delaney,
and Joe Ferguson

Generative Al as a research tool

We sought to employ generative Al for research
purposes, comparing its findings (connections between
different modes of thinking) to findings of recent and
seminal literature in these research fields.
Methodologically, this was to gain insight into how
generative Al will be used by researchers as they
initially design research.

The affordances and challenges posed by generative Al in education settings has
recently been the focal point of significant academic attention. As academics
ourselves keen to engage with the technology, we chose to investigate together
how generative Al could be used to augment the research design phase, by
supporting researchers to circumscribe particular areas of research and so better
reframe our original research questions. As a research team, we chose to focus on
computational thinking, systems thinking, creative thinking and design thinking.
Intentionally, we chose very broad areas in order to inquire how generative Al, as
both text-based and visual outputs, represented how types of thinking could be
combined purposefully in education contexts. We then compared the Al findings to
recent and seminal literature reviewing these research areas.

Hunkoog Jho

An automated review of literature
in STEM education with large
language models and graph-based
networks

This research proposes methodology which uses large
language models based on academic articles which can
give us a direct answer to vexing questions which arise
in the STEM research literature. The process involves:
crawling articles using python, making vector database,
developing web-based service, generating answers and
relevant references from key questions and recording
feedbacks from users.

A literature review has been playing a significant role in understanding prolonged
issues as well as newly emerging ones in STEM education. Qualitative review such
as critical review shed light on epistemological aspects and quantitative review such
as content analysis provides an overview of frequent research topics. However both
methods has limitations; qualitative one cannot handle a number of studies and
quantitative one cannot deal with fundamental and philosophical questions.
However, rapid development of large language models helps us to deal with
enormous data and understand them better. This study shows an automated
review system based on natural language processing and graph-based networks. In
particular, this study as a new hand of research will give implications for early
career researchers as well as veteran researchers.




Jill Brown, Carly
Sawazki, and Gloria
Stillman

Research to impact: A design-based
approach to translating
mathematical modelling curriculum
elements into practice

Design-based research (Collins et al. 2004) is informed
by theory and practice and follows iterative cycles. In
our research, the priority is on providing high-quality
curricula materials to support F-10 teachers to enact a
new mathematics curriculum that values mathematical
modelling, including in (but not limited to) financial
contexts,

While students crave opportunities to make connections between the real-world
and the mathematical world, teachers often struggle with this aspect of their work.
Not only do teachers lack knowledge for teaching mathematical modelling, they are
often unfamiliar with the sorts of real-world contexts that students find meaningful
and engaging. The new Victorian Curriculum: Mathematics v2.0 includes 19 new
curriculum content descriptions with a focus in student engagement with the
process of mathematical modelling including in financial contexts. We have been
contracted to develop online content (e.g., teaching advice and learning tasks) to
support Victorian teachers to enact these content descriptions, and hence see
Victorian students engaged in the solving of genuine real-world problems. This
creates an opportunity to draw on our collective extensive work, teaching and
researching in mathematical modelling and financial education, drawing on the
‘wisdom of practice’ of ourselves and others to support enactment of the intended
curriculum.

Joe Ferguson, Aylie
Davidson, Helen
Weston, Katrina
MacDonald, and
Kerryn Driscoll

Realising opportunities for
mathematics research in a school
alliance: Working as a collaborative
team to support teachers to
change practice in desired ways

Education academics from diverse fields at Deakin
University collaborate with Site Directors to align Initial
Teacher Education programs with local networks of
schools. However, these teams often struggle to realise
opportunities for meaningful research that might
usefully inform the subject-specific practices (including
mathematics) of both pre-service and in-service
teachers.

In our work as education academics from various fields, we (Joseph Ferguson, Aylie
Davidson, Kerryn Driscoll, Katrina MacDonald) collaborated with our colleague and
Site Director, Helen Weston, to align Initial Teacher Education programs with a local
school network. In undertaking this work, we wanted to identify and then act on
research opportunities that would meaningfully contribute to developing the
practices of teachers at this collective of schools. To do so, we started by identifying
a pressing need of teachers at these schools as understood by the Site Director in
consultation with the school Principals. A common theme that emerged was
building the capacity of primary school teacher leaders in mathematics. Next, we
developed and implemented a research project that drew on the strengths of each
academic, as guided by the Site Director, that made for a manageable, sustainable,
and scalable project that would make a difference to participating schools.

John Cripps Clark
and Michael Hoover

Using Vygotsky based theory to
improve student learning

One difficulty in collecting data in educational contexts
is deciding how to meaningfully categorise information.
In this presentation we describe how Activity Theory,
grounded in Vygotsky, learning theory, can identifying
and categorising elements of specific learning processes
which permits the specification of elements that
impede student learning.

One purpose of research in education is to identify issues whose improvement
would lead to greater student learning. We argue that this requires a solid
foundation in learning theory. In this presentation we describe an implementation
of Vygotsky, learning theory as elaborated by Leontiev and Engestrom, Activity
Theory, which focusses on the mediators (tools, roles, and rules) required to carry
out an educational activity. By specifying these mediators, and their relationships to
the learners, the learning objective, and the community, we can identify any
contradictions that will impede effective learning. By modifying the activity to
overcome these contradictions we can create more authentic student experiences.
We will present a real-world example of a learning activity, describe how data are
collected and analysed to enable the identification of the mediators and the
contradictions, and how modifications can improve the learning experience.




John Cripps Clark,
Michael Tan,
Hunkoog Jho, and
Joe Ferguson

Science-Philosophy-Methodology:
A golden braid ,Ai How philosophy
invites us to think about science
education research anew.

Too often, we approach the methodological challenges
in science education research from a consideration of
the effectiveness of pedagogy, focussing on
investigating scientific concepts and skills at the
expense of the epistemology and ontology of science.
Philosophy of science education is often backgrounded,
but it has much to offer.

We argue for a need to step back from concerns with conceptual mastery or
educational policy and to pursue a rigorous engagement with philosophy that can
enable richer and more nuanced research in science education. We map out four
different, but related, philosophical perspectives/traditions and demonstrate what
this has meant empirically for our own research in various STEM contexts. In doing
so, we advocate for philosophical pluralism, but suggest that such an approach can
only open new research frontiers for science education if a common belief in the
value of a philosophy of science education, and what it means, is sustained by the
community of inquiry. We aim to demonstrate such a philosophically collaborative
ethos in our presentation.

Linda Hobbs,
George Aranda,
Peta White, John
Cripps Clark,
Seamus Delaney,
Genee Marks and
Russell Tytler

The contractual, relational and
theoretical dimensions of doing the
Tech Schools Evaluation

This presentation focuses on evaluation design and the
realities of delivering evaluation that meets contractual
obligations. The context is a four-year interactive
evaluation used to evaluate the Tech Schools Initiative
for the Vic Department of Education.

Evaluation methodology draws on research methods to judge the outcomes of
programs, while research is concerned with generating new knowledge. However
the lines between these two paradigms are becoming increasingly dialectical
through the adoption of codesign methodologies involving stakeholder groups and
the adoption of evaluative thinking when generating evidence of education-based
initiatives. This presentation will describe the contractual, relational and theoretical
dimensions of doing evaluation. We will reflect on a four-year interactive and
responsive evaluation of the Tech Schools Initiative for the Vic Department of
Education from 2019-2023, inclusive of the COVID years. Methodologically, the
research design was complex, iterative, and dynamic, employing mixed data
collection and analytical methods. We will explore how the methodology of this
successful evaluation played out through changing contractual arrangements, the
relational realities of working with different stakeholders, and the interplay with
theory that we drew on and created.

Michael Fitzgerald
and Linda Hobbs

From TOOF definition to survey

Developing surveys normally generate data for
researchers but the respondents often don’t see the
outcome of their results. We are using an approach to
survey design that produces instant results for
respondents.

This presentation reports on the methodology used in developing and validating a
survey tool focused on teaching oof, that is situations where teachers teach
subjects or phases of schooling they aren't qualified to teach. The tool uses a
multiple definition that takes into account teacher qualifications, capability,
identity, and school context. Some elements of the tool are relatively
straightforward (e.g. years teaching, previous qualifications). For others that are not
(e.g. Identity, Self-Concept), scales validated in previous research on teachers are
brought in to probe these areas. Upon receiving a sufficient amount of pilot surveys,
these scales will be analysed for reliability, brevity, and validity before moving on to
a larger population and other jurisdictions. The tool will be run online with results
analysed and available for the respondent as soon as and while it is being
completed. These instant results will summarise results in three areas: alignment,
capability, and risk.




Peta White and Joe
Ferguson

The aesthetics of climate change
education in an epoch of
uncertainty

We recently outlined a theoretical framework for a
pragmatist aesthetics of climate change education. We
now want to consider how to apply this approach more
broadly and meaningfully in our research practice. We
ask what such an aesthetic lens brings to our current
and future research programs.

As education researchers, we are constantly negotiating with the theory/practice
nexus, more specifically how to align practice with theory and vice versa. We
recently proposed a pragmatist aesthetics of climate change education and its
entanglement with logic and ethics. We argued that the enactment of climate
change education, including research, ought to involve young people and their adult
allies acknowledging the different possible starting/entry points in terms of what
we ought to value (aesthetics), how we ought to conduct ourselves (ethics), and
how we ought to think (logic). This triptych is not linear and static, but rather we
suggest it is dynamic and non-linear. We thus theorised the need to prioritise and
foreground aesthetics, but always with ethics and logic in mind. But what does this
theoretical framework mean for our research practice? Does an aesthetic of climate
change education enable quality education and/or a reduction in climate impacts?
We will consider this question in light of our ongoing climate change education
research program and focus our exploration on two programs well regarded across
Victoria.

Peta White, Glenn
Auld, and Jo
Raphael

Collaborating with multiple
colleagues to extend curriculum
considerations

Multi-authored manuscripts are a strategy well applied
by Science academic colleagues etc. The Centre for
Regenerating Futures is exploring the capacity building,
learning, and collegiality that is possible through
employing this strategy.

We have adapted the multi-authored manuscript model in the Centre for
Regenerating Futures (our priorities — responding in practical way to the things that
are weighing heavily on us — the referendum and climate crises...). This foreshadows
our colleagues impetus and motivation to collaborate/participate. We focus on
giving authors voice to their personal/professional concerns — respectfully.
Interesting tension — how can we have academic agency while attending to two key
challenge of the Anthropocene. We are experimenting with two strategies right
now. We are considering two aspects of the Australian curriculum: truth-telling and
our climate crises with authors of 33 (including students) and 22 respectively. We
are now refining our manuscripts for submission. We will describe the data
collection strategy for each (as they were quite different). This model focusses on
using an Authorship Agreement for all authors, practicing an ethic s of care, and
ensuring we produce a contribution to the field. Relationality, mentoring, walking
alongside, small group work, capacity building, flat hierarchy — distributed
leadership model, coming together as equals to work with each other, ethical event
— caring for each other, collaboration. These strategies have unfolded over time,
many months... although both manuscripts will be ready to submit by the end of the
year. We have documented the participation — which justifies the larger numbers of
collaborations — open sharing of documents (teams), collaborative analysis of
contributions, refining of text. The final part of this initial project is to then engage
in the research for the third manuscript. We received HEAG ethical approval and
consent from our DVCR to invite colleagues to reflect on the experience of
collaborative co-authoring and develop our practice — through collaboration.




Phil Kairns

More Than Numbers: Queer
Embodiment and Entangled
Positionalities as Methodological
Rebellion in STEM Education

This research deliberately 'queers' and 'queerys' STEM
education's positivist paradigms through an
intersectional lens, merging Critical Narrative Inquiry,
collaborator-led in-situ walking interviews, and sensory
ethnography. This collaborative, decolonial approach
shifts power dynamics and emphasises sensory
embodiment as a form of epistemic resistance,
contesting and reimagining conventional
methodological landscapes.

This research confronts the recurrent issue of cisheteronormativity in STEM
education research by deliberately 'queering' traditional positivist methodologies.
Utilising an intersectional framework that combines Critical Narrative Inquiry,
collaborator-led in-situ walking interviews, and sensory ethnography, this study
challenges the dominant empiricist paradigms that often marginalise queer and
other non-normative perspectives. Specifically, this collaborative methodology
shifts power dynamics, offering a decolonial stance in the research process.
Emphasis on sensory embodiment serves as a radical form of epistemic resistance
against abstraction and disembodiment inherent in traditional methodologies. Set
contextually in Australian postsecondary STEM education spaces, where
cisheteronormativity often goes unexamined, queer, feminist affective theories are
deployed to examine the complexities of this methodological problem, enriching
our understanding of how research can be both an intersectional and
transformative praxis. This approach not only offers alternative methodological
affordances but also poses a significant counter-narrative to conventional research
methods in STEM education settings.

Renee Preval-Mann

The role of social labs and visual
vignettes as a form of research
methodology- a deep dive into the
lived experiences of beginning
teachers in their transition to the
profession

Social labs are an iterative process that allow various
stakeholders to come together to explore solutions to
'wicked' problems. Combined with the incorporation of
visual vignettes, beginning teachers in this study were
provided with spaces for co-creation and
experimentation centred around complex systemic
issues impacting their lived experiences.

Social labs are an iterative process that allow various stakeholders to explore
solutions to 'wicked' problems. They seek to widen perspectives, open possibilities,
and sharpen ideas on a wide range of complex issues. This qualitative study
involved the participation of 12 beginning secondary teachers, across a range of
subject areas. Three social labs were held at key phases in the academic year,
exploring what it means to be a teacher. During the social labs, teachers were
asked to identify enablers and constraints in their boundary crossing experience and
through the use of visual vignettes to reflect on various components of their
professional and personal teaching identity. Findings of the study confirmed the
value of social labs as a powerful and effective research methodology. They offer
unique insights into the experiences of beginning teachers and how they respond to
policy initiatives such as induction, mentoring and professional learning.

Russell Tytler, Peta
White, Joe
Ferguson, Amrita
Kamath, and Lisa
Wajengarten

Promoting and tracking student
agency

This presentation focuses on the methodological
challenges associated with clearly articulating the
operation of a dispositional construct to inform the
different stages of a DBR research design; in working
with teachers to clarify and plan for developing student
agency, in designing learning sequence features that
support the development of agency, and in
conceptualizing agency in a way that enables its
tracking during the sequences.

We describe the methodological challenges associated with co-designing learning
sequences with teachers that focus on developing student agency in relation to
responses to climate change challenges. The overall research design is DBR, with
teacher learning and practice and student learning tracked using a combination of
interviews, student work, field notes and micro-ethnographic analysis of classroom
video capture. We draw on examples from the design and execution of classroom
sequences to explore three interconnecting methodological challenges associated
with an agency focus: articulating the nature of activities incorporated in the
sequence that support the generation of student agency; working with teachers'
epistemological and pedagogical perspectives that support or limit the development
of agency; and tracking the development of students’ agency across the sequences.
We argue that agency is best viewed and measured as a disposition or habit within
the context of the classroom learning environment, rather than a decontextualized,
measurable competency outcome.




Saeed Salimpour,
Russell Tytler, and
John Cripps Clark

Playfully Play: A semiotic
exploration of theory and
methodology of Play in science

The focus of this presentation is unpacking the
theoretical and methodological journey of
conceptualising the notion of play and its role in
learning, in the context of senior high school physics.

We all play, are playful, and engage in activities that are considered ‘play’ but what
is play? There has been extensive research that have explored and defined play
from philosophical, psychological and pedagogical lenses. In the context of
education, play has been widely explored particularly in early childhood and
primary levels, not so much in high school, particularly in senior school physics. This
presentation highlights the methodological and theoretical journey of using a
semiotic lens to explore and conceptualise play. The aim is to provide foundation
for a deeper exploration of how play can be investigated in the context of the high
school classroom. What be the circumstances of setting up productive play
experiences in the high school classroom? How can play be recognised in the high
school classroom? What sort of methodological framework would enable the
analysis of play and its role in learning in the high school classroom?

Sandra Wooltorton

Restoring love in STEME

Australian referendum discussions reveal the breadth
of racism in Australia, a complicity involving all teachers
and academics, by its presence or absence in our work.
How can the recent turns in research towards the post-
qualitative methods, feminisms and new materialisms
redress what Stan Grant calls the mean spirit of
Australia?

Clearly, many of us swim against the tide of an economistic flow of lies, misplaced
patriotism and thinly veiled Trumpism. How does Australia's latest Indigenous
defeat relate to STEME? Where is love in this? To answer the questions, we begin
with the premise that the referendum outcome is interconnected with education.
Responses lie in socio-ecological action; the commonalities among the Decades of
Ecosystem Restoration and Indigenous languages; and recent turns in research
towards the post-qualitative methods, innovative feminisms and new materialisms.
In the study we explore the use of a multi-species collaboratory to further develop
presentational and creative knowledge through cooperative inquiry. Collaboratory
colleagues include the Collie River with its kincentric ecology; and data derives from
journalling, creative writing, photography, video, poetry, and drawing. We develop
the method by thinking-with authors like: Wooltorton and Reason; White and
Raphael; Nelson and Drew; Weber; Reason and Gillespie; Freya Mathews, and Bird-
Rose.

Sarah Digan, Louise
Puslednik, Wade
Naylor, and Vince
Geiger

Developing initial teacher
education students’ evidentiary
practices in scientific reasoning

This quasi-experimental study aims to develop initial
teacher education (ITE) students' evidentiary practices
(EPs) in scientific reasoning through five online
intervention activities. The methodological challenge
lies in choosing strategies to accurately collect and
analyse data from each activity, mapped against the
Grasp of Evidence Framework (Duncan, et al., 2018).

Society is currently facing a challenge through the global dissemination of false or
misleading information, with significant impacts on health, society, and the
environment (Barzilai et al., 2023). There is thus an urgent need to strengthen
citizens' critical thinking capabilities to make informed evidence-based decisions
(Gal & Geiger, 2022). Yet primary Initial Teacher Education (ITE) students lack the
confidence to engage critically with scientific evidence (Kurup et al., 2019; Rogers,
2009). In this project we draw on Duncan et al,. (2018) notion of the 'Grasp of
Evidence' Framework (GoEF) to investigate the key 'evidentiary practices' (EPs) ITE
students develop during an undergraduate science inquiry unit. Five intervention
activities are designed, and theoretical conjectures, embodiments, mediating
processes and epistemic outcomes will be represented in a conjecture map. The
activities will engage ITE students in the systematic examination, analysis and
interpretation of scientific evidence to determine its quality, reliability, and
relevance.




Sylvia Christine
Almeida, Jennifer
Hall, and Gillian
Kidman

Climate change education:
Methodological challenges and
implications

This presentation focuses on the challenges of
researching contentious issues like climate change. The
study was focused on gathering information from a
wide spectrum of population. A Facebook
advertisement campaign was launched in an effort to
maximise participation. This presentation showcases
the issues and pitfalls of such an approach.

Our study's aim was to understand the view, perceptions, and numerical capabilities
of the general public on Climate Change with a focus on education. Our
methodology aimed at gathering in depth responses from a wide range of audience
from a wide spectrum of the population. We organised Facebook campaign through
our research office. We faced massive trolling with vicious personal attacks and
profanities. There was also a call to deliberately skew our data. Our advertisement
has to be taken down in a day in response to the complaints and trolling. This
presentation discusses the challenges both in terms of data collection and also the
impact on the researcher’s well-being and anxiety when working on contentions
issues like Climate Change. This is a new problem with limited conversations on how
researchers need to be prepared when working with such hotly debated topics.

Wade Naylor, You-
Gan Wang, and
Sundas Rubab

Mathematics concept inventories
(MCIs) and conceptual capabilities
for ITE students

The proposal is to use computerised adaptive testing
(CAT) to speed up the implementation of mathematics
concept inventories (MCls). One way to do this is to use
item response theory (IRT) which initially requires large
initial data sets to look at question difficulty and
student ability parameters.

The aim of this methodology is to ask the following questions: RQ1 - How well used
and researched are mathematics concept inventories? RQ2 - How is the concept of
learning gains best described mathematically and implemented in adaptive testing?
Mathematics Concept Inventories (MCls) and concept inventories (Cls) in general
have been used for over thirty years - a prime example being the Force Concept
Inventory (FCI) in physics. The general question of how to interpret gains on (Cls)
has also been well established in terms of using item response theory (IRT), rather
than normalised gains. What has been researched less is the issue of computerised
adaptive testing (CAT) to speed up the process of pre- and post-testing which are
needed to find gains. By way of assessing ITE students in a more efficient manner
this leads to less stress and extra time to perform surveys on self-efficacy for
example.

Zulfiye Melis Demir

Primary school teacher candidate
designs: An example of Re-use

During the environmental education lesson art was
used because of its power to create an awareness.
Students tried to made 'aesthetics', 'beautiful' and
'creative' sculptures with used materials. Each of the
students created a sculpture and tried the ways to
combine used materials in different ways and gave
various messages with their artwork.

Nowadays recycling is the most popular step of waste management in Turkiye.
Instead of reducing and reuse it is mostly concentrated on recycling. This research
aims to generate awareness about re-use. For trying to change this view it is
important to study with primary school teacher candidates due to they will be a role
model to young students. The research designed as a case study. During the
environmental education lessons it was aimed to create an awareness about
reducing and reusing. The participants were 38 primary school teacher candidates.
The ages were between 18-22. The data was collected during the lessons. The
observations of the lessons, students' artworks, and video records are the data.
Students prepared videos to explain their design and shared the videos. It is
determined which materials were used mostly and the messages they gave such as
human effects on animals, environment, and the importance of resources.




