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Preface

The proliferation of readily available artificial intelligence is the next installment in
a series of factors that have caused educators to inhale sharply and think about their
responses in order to enhance student learning. Responsive teaching is the drive to
improve the learning of those under one’s care and is based on recognizing and consol-
idating what is useful as well as the resourcefulness and adaptability to enhance, add,
or change. This book aims to enable teachers to be responsive to student needs and
context demands, and so be increasingly autonomous professionals. Education 4.0 in
the Fourth Industrial Revolution requires teachers who are or becoming ICT savvy
regardless of country or context. But being armed with a plethora of associated digital
tools and emerging pedagogies is not adequate; it is teachers’ sense of purpose and
strong conceptualization of student learning and their own practice that underpin
teacher professional autonomy and responsiveness.

The conceptualization of this book concerns teachers’ research thinking that
promotes this responsive teaching. The eight chapters of this book share the Research
Skill Development framework as a conceptualization that guides teacher research
thinking, adapted, and expressed in ways that fit the diverse contexts across the chap-
ters. Contexts include classroom teachers in geographically remote high schools or
engaging in further study, in Australia and Canada; preservice teachers engaged in
digitally enabled learning in Indonesia and Australia, or course-based undergraduate
research in the USA; and university educators embracing communities of practice
as part of Educational Development programs in Canada and the USA.

This book is therefore for teacher educators and school teachers, whether already
registered and working in the classroom or preservice teachers engaged in Initial
Teacher Education programs, as well as those who run Educational Development
programs for university teachers. The book’s Chap. 1 introduces the Research Skill
Development (RSD) framework, providing the conceptual framing for each subse-
quent chapter, and articulates the need for, and characteristics of, teacher research
thinking. Part I pertains to practicing teacher research thinking, with Chap. 2 set in
a secondary school classroom context, Chaps. 3 and 4 are about classroom teachers
who are engaged in further study, and Chap. 5 is on the Educational Development
of university educators. Part II provides three chapters on initial teacher education,
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with Chaps. 6 and 7 focusing on preservice teacher digital skills and Chap. 8 on
course-based undergraduate research experiences.

There are pressures that trivialize teacher professionalism, reducing it perhaps to
a technical response that implements others’ research. This book provides a diverse
range of ways of enhancing teacher professional practice, not by reducing it to a
technical, assured enterprise but by expansive thinking. Expansive and responsive
thinking is that which teachers need and use when dealing with the realities of their
students in the diverse and changing landscapers that comprise education across the
four countries represented.

Adelaide, Australia John Willison
December 2023
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Chapter 1 ®)
Teachers’ Research Thinking oo

John Willison

Abstract In a world of unpredictable change, we need preservice and in-service
school teachers, and university educators who can respond dynamically to students’
diverse needs and the evolving demands on their lives. In this book, research thinking
is used as an umbrella term for the raft of skills associated with such responsive
teaching. Research thinking is needed so that teachers are both able to react quickly
to contingencies and systematically adapt their practice through consolidation and
change. The chapters of this book show how responsive research thinking in its
various guises can help Preservice Teachers, In-Service Teachers, and University
Educators to consolidate, change and connect through each chapter’s use of the
Research Skill Development (RSD) conceptual framework. This chapter outlines
the need for teachers’ research thinking, the nature of the RSD framework and what
research thinking looks like with reference to the framework. This chapter then
overviews how each chapter contributes to the book’s theme of research thinking for
responsive teaching before concluding with implications of the book for educational
theory and practice.

1.1 Introduction

Research thinking is the term used in this book to communicate the idea of teachers
engaging as mindful agents who discerningly adapt others’ approaches based on
research evidence as well as approaches to generate data and synthesise meaning in
their own classrooms. Engaging with or consuming peer-reviewed and grey litera-
ture (such as in practice-oriented journals) requires sophisticated evaluation, trans-
lation and adaptation of concepts to each teaching context. Producing knowledge by
thinking through and engaging in action research on their own classes is fundamental
to teacher generation of contextually-situated information and data that enables deci-
sions that influence student learning. This dual role as consumers and producers of
research enables teachers to learn to make decisions about how to adapt to emerging

J. Willison (X))
University of Adelaide, Adelaide, Australia
e-mail: john.willison@adelaide.edu.au
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2 J. Willison

issues, sometimes responding quickly, sometimes planning proactively, and conveys
this book’s meaning of ‘responsive teaching’. Teachers who are responsive some-
times take the time to identify and consolidate good practice, and at other times
move quickly to adjust and change. Whenever consolidating or changing, responsive
teachers endeavour to connect the components of learning in ways that students can
join the dots.

This chapter focuses on the need for and nature of research thinking for Preser-
vice Teachers (PSTs), In-service Teachers (I-STs) and University Educators (UEs),
informed by the Research Skill Development (RSD) framework (Willison, 2018;
Willison & O’Regan, 2007). Research thinking helps individual teachers consoli-
date good teaching practice, identify what may need to change and, crucially, make
connections with colleagues. The chapter’s perspective is that the shared frame-
work and language of ‘research thinking’ facilitates connections with colleagues,
theories and practices—within and across institutions—to improve student learning.
Therefore, after introducing the RSD below and then defining research thinking with
reference to it, this chapter overviews each of the other chapters, all of which use
the RSD for the conceptual framing of research thinking. This overview helps to
show the clear connections from PST education to I-ST education and educational
development for UEs.

Research thinking embraces the cognitive, affective and relational aspects of
thinking associated with the everyday interactions of the classroom as well as more
systematic study, to solve problems that perplex and challenge teachers (Dewey,
1910). ‘Research thinking...helps the teacher to see a problem systemically, solve
the problems of non-standard character and high level of complexity.” (Rinatovna,
2017, p. 1411). Teacher research thinking is required and studied in teacher action
research (McNiff, 1995), participatory action research (Kemmis, 2009), action
learning (Zuber-Skerritt, 2002), evidence-based decision making (Willison et al.,
2020), research-based teaching (Willcoxson et al., 2011) and the scholarship of
teaching and learning (Cranton, 2011). Research thinking can also be modelled and
facilitated by teachers, and so developed and used by students in problem-based
learning, project-based learning, research-based learning, inquiry learning, collab-
orative learning, discovery learning and, frequently, in learning environments that
blend face-to-face and online learning (Willison, 2020b). As an example, Chap. 2 of
this book focuses on teacher research thinking, teacher real-time responses and their
influence on secondary school student research skills.

This book’s focus on responsive teaching has become, if possible, even more
essential than it was four years ago. In addition to the usual and heavy demands
on their adaptability, teachers worldwide have been responding to fast changes due
to the complexities caused by COVID 19 and more recently by the easy access for
students and teachers of Artificial Intelligence (see McLeod, Chap. 7 of this book).
The changes demanded by COVID-19 and the acceleration of Artificial Intelligence
use in educational contexts demonstrates that, at times, thoughtful responses enabled
by research thinking of teachers, schools and universities are needed well before peer-
reviewed research is conducted, let alone research-informed policy is formulated.
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This book’s focus on teacher research thinking, then, is timely because it highlights
and provides a range of ways to facilitate the development of responsive teaching.
Responsiveness may be needed because of sudden contingencies, because of day-
to-day factors or slower evolution of circumstances. One of these evolving circum-
stances is that, increasingly the °...codification of knowledge or practice is privileged
over the professional judgement of teachers’ (Hallman et al., 2022, p. 127). Codified
knowledge and practice are stripped of contextual understanding, imply rigidity over
responsiveness and reduces the salience of teacher professional judgement. Further-
more, less responsive classroom practice and reduced teacher professionalism may
have the opposite effect of the intended educational aims of codified practice. In our
era of unpredictable change, maximising educator capacity for professional judge-
ment and response to emerging needs is vital (De Vos et al., 2019). This is because
improvement in teaching involves an ongoing quest to enhance student learning,
including the identification and consolidation of existing helpful practice as well as
new practice, rather than codification of practice: ‘Codification is a dangerous thing
when change is inevitable.” (Hallman et al., 2022, p. 127). Through teacher respon-
siveness throughout COVID-19 and AI’s emergence as a major educational factor,
perhaps more than ever education systems should be able to appreciate the need for
teacher responsiveness over codification of practice.

Research thinking in this book is seen as a term that prioritises teacher professional
judgement which heeds, but is not diffident with respect to, others’ research. This
book’s vision of research thinking emphasises a balance between others’ published
evidence and a teacher’s own evidence from practice. Mentalities around educational
research seem to emphasize, on one hand a reliance on pre-specified curriculum and
pedagogical approaches developed and validated through others’ research or, on the
other hand, teacher-research (Willison et al., 2020). We may ask of those who state
that teaching must be based on evidence-based practice ‘whose evidence?’.

1.2 Research Thinking is Multifaceted

The RSD is the overarching conceptual framework for this book. The authors of
Chaps. 2-8 have adapted and implemented the RSD in their practice, and then
researched their practice. In the decade following the first publication outlining
the RSD (Willison & O’Regan, 2007), the framework was piloted and evaluated
(Willison, 2012, 2018; Willison & Buisman-Pijlman, 2016; Willison et al., 2017,
2020; Wilmore & Willison, 2016), and critiqued (e.g., Brew, 2013; Spronken-Smith
etal.,2013), revitalising the framework (see Willison, 2018 for a summary of changes
in response to others’ critique). There was an overarching sense that the framework
addressed core elements of the sophisticated thinking that students and teachers
needed to engage with and in, including in teacher education (Brew & Saunders,
2020).
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In the RSD, the skills associated with research are articulated in six facets, each
including verbs that make the research processes explicit, an integral affective dimen-
sion (Willison et al., 2020) and key question that each facet addresses (see Willison,
2018 for detailed descriptions of each facet). Table 1.1 shows how the facets corre-
spond to the different forms of research thinking in which responsive educators
engage.

Purposive thinking is developed and required as teachers work out what they are
doing through an iterative process of embarking and clarifying, re-embarking and
reclarifying. Embark and clarify are intentionally general verbs, chosen to convey
the myriad ways that students and teachers work out what it is that they do, achieve,
make or think about. This facet includes posing research questions or hypothesising,
framing project goals, determining the parameters of a problem or issue, being piqued
by a classroom occurrence or a conversation in the staffroom, or resolving to learn
something. Repeated and diverse engagement in embarking develops, over time,
purposive thinking. For educators, this may take the form of anything from literature
reviews, theory testing in the classroom, to quick responses to classroom or school
events, and leads to crisp and clear problem definition or redefined learning inten-
tions for a lesson. A contention of this book is that all research thinking, including
purposive thinking, is best developed in numerous diverse contexts over years (Moser
et al., 2017) where teachers or students embark and clarify in many different ways.
Thinking that develops a sense of purpose, direction and clarity is both an enabler
and outcome of embarking on research, therefore the facet is epitomised by the
question ‘what is our purpose?’ In affective terms, a major driver and outcome of
research thinking is that the learning environment would enable the development of
curious and empathetic teachers (Willison et al., 2020). The affective adjectives are
indicative only: they are intended to inspire educator thought about what, in affective
terms, they are striving to facilitate. It is the juxtaposition of verbs, affective adjec-
tive, key question and research thinking that represents the fulness of each facet and
that describes research thinking.

Informed thinking is developed and used when teachers, in numerous contexts
and with new perspectives, find information and generate data and ideas. Find and
generate are verbs that drive teachers towards fresh perspectives, and so learn to use

Table 1.1 RSD facets, key questions and research thinking

Facet verbs

Facet affect

Key question

Research thinking

Embark and clarify Curious/empathetic | What is our purpose? | Purposive thinking
Find and generate Determined What will we use? Informed thinking
Evaluate and reflect Discerning What do we trust? Astute thinking

Organise and manage

Harmonising

How do we arrange?

Harmonising thinking

Analyse and synthesise

Creative

What does it mean?

Insightful thinking

Communicate and apply

Constructive

How can we relate?

Externalised thinking

Adapted from the RSD in Willison (2018)
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appropriate methodologies. Methodologies and outcomes of finding and generating
often are viewed as ‘research’, however, in this book they comprise one facet of
multi-faceted research thinking. The ‘re’ in research imbues not merely more, but
improved, refined and multi-faceted, thinking processes. Asking repeatedly ‘what
will we use?’, informed thinking finds relevant information and, when this is insuf-
ficient, generates data as fuel for the research thinking. For teachers, treating the
classroom as a perpetual site of real-time observation data is a substantial part of
informed thinking and this enables real-time response, a powerful influence on student
learning (Chin, 2006). Real-time response by teachers is, or can be, much more than
a knee-jerk reaction if it is tuned and directed by multi-faceted research thinking.

Astute thinking is facilitated by iteration after iteration of evaluation and reflec-
tion. Evaluate and reflect are processes where teachers determine the credibility of
sources, information, data and ideas, and make their own research processes visible.
The key question is ‘what do we trust?’ and the disposition wherein teachers become
increasingly discerning. They determine the relevance and credibility of sources,
information, data and ideas, curriculum documents and reviews and make their own
research processes visible to themselves through reflection. Teachers look for stated
and unstated biases in others’ and their own educational information and data, and
with each evaluation and reflection develop astute thinking. Astute thinking is not
incredulous by default, but weighs up trustworthiness of parts and of the whole. Astute
thinking applies this evaluative work to others’ research and reflects on the effective-
ness of one’s own processes, including processes to review curriculum documents
and research literature and to engage in classroom action research.

Harmonising thinking is progressively developed as teachers and students
organise information and data to reveal patterns or themes, and manage teams,
resources and processes. For example, Home (2017) used the RSD to develop a
mind-map for a unit plan. The conceptual framework allowed him to clearly see
and organise the learning emphases for the unit. To a large extent, analytical insight
cannot be effectively generated unless organisational structures enable theme and
pattern recognition, and so bringing information and data into harmony with issues
being addressed is a major aspect of research thinking. Likewise, the harmonious
arrangement of resources, teams and timeframes is a feature that enables other
forms of research thinking. The central question for this facet, then, is ‘how do we
arrange?’ Often organisation and management are seen to be merely technical, under-
taught, under-developed and under-assessed (Willison, 2020a, 2020b). However, the
enabling aspect of harmonising thinking means that teachers and students who do
not develop this kind of thinking will struggle with all research thinking.

Insightful thinking is developed and employed as teachers and students learn time
and again to analyse and synthesise. When teachers analyse information or data crit-
ically and synthesise new knowledge to produce coherent understandings, they are
addressing the question ‘what does it mean?’ for classroom practice. Synthesis in
particular has a creative element, where it is not just putting all the pieces together,
but how they are so pieced. High school teachers are more likely than primary school
teachers to focus on a limited range of subjects and have more specific conceptuali-
sations about analysing and synthesising. It is crucial that all teachers form a fulsome
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understanding of these processes, because their analysis and synthesis are the keys
to unlocking their own deepened understanding of the classroom, whether through
‘eureka’ insights or, more commonly, a slow-dawning process. If teachers have a
technical-orientation to analysis and synthesis, this may disguise the variety of analyt-
ical thinking processes and rich synthesis of understanding enabled by insightful
thinking that is broad and versatile. Such a technical orientation may prioritise quan-
titative analysis and the search for trends, or qualitative analysis and identification
of themes, however it is the variety of analytical and synthesising perspectives that
give rise to deeper insights into the classroom.

Without insightful thinking, teachers risk a narrow, technical perspective that can
unwittingly disconnect student learning across subjects. There is every advantage
for students to learn specific details and ways of analysing, for example identifying
statistically significant trends in quantitative data in mathematics or economics or
processes to identify themes in qualitative data in history or English. But students
should simultaneously learn that different subject interpretations are all valid and
useful ways of thinking analytically, that is, teachers should help students make
connections between different forms of analysis and synthesis, so that students too
learn to be insightful thinkers. The metacognitive transfer of thinking, such as analyt-
ical thinking, is notoriously difficult to facilitate or achieve (Scherpereel et al., 2022).
For teachers to recognise, articulate and validate to students the different analytical
and synthesising processes used by other teachers is a way to help students make
connections, compound their learning and develop insightful thinking that is, or
becomes, transferable.

Externalised thinking is developed through communication and application
processes that are pushed out and pushed in. Communicating is a process of external
expression when teachers discuss, listen, write, perform, respond to feedback and
present processes, knowledge and implications of teaching. When teachers apply
their understanding, heeding ethical, cultural, social and team issues and audience
needs, they are expressing this understanding externally. Pushed out means that
thinking starts internally and works its way to expression. For example, teachers
may have an idea, a question, an insight and throw it out there verbally, pictori-
ally, numerically, in text and/or with body language for other teachers or students to
discuss or use. Pushed out also means taking an internalised educational concepts
and applying them to a student, an online class or in professional development.
Pushed in means that as teachers chat, discuss educational concepts or observe the
application of concepts, these external stimuli, in concert with prior knowledge and
experience, formulate an individual teacher’s thinking. Whether starting or ending
outside, externalised thinking is manifest.

If any facet of research thinking is missing, this reduces the capacity of that
thinking to answer, solve or address issues or concerns of the school, classroom or
students. If multi-faceted research thinking is explicit in teachers’ minds, such as
through the use of the RSD, it is more likely they will make explicit the nature of
research thinking to school students, and examples of this are evident in Chap. 2.

In the RSD the six facets are elaborated along a continuum of learning autonomy
(Willison & O’Regan, 2007. See Willison, 2018 for an updated version) which
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describes and guides, but does not prescribe, development of research thinking.
Rather the RSD ‘suggests that the learning environments needed for a promising
future are ones in which every point provides value on the learning autonomy
continuum.’ (Fryer, 2022, p. 152). In the RSD autonomy is a ‘tidal’ concept, where
movement back and forth is valued more than high or low levels in themselves,
because this sense of movement can guide development that is relevant to the PST
or the I-ST (see Willison et al., 2017 for a detailed description of autonomy and
Chap. 7 for application). The following chapters of this book demonstrate teacher
research thinking, as introduced below.

1.3 Summary of Each Chapter

Chapters 2-8 of this book provide background and context that provides authentic
entry into understanding teachers’ ways of engaging in research thinking in each
context. In each chapter, research methodology, data and analysis are followed by a
discussion of the research thinking evident. Section 1 focuses on in-service educators
(I-STs, UEs and TEs), Section 2 on PSTs, and both emphasise research thinking for
responsive teaching.

PSTs, I-STs, UE’s and TEs experiences and contexts are crucial to understand
the research undertaken in this book. Therefore Chap. 2 proves research vignettes
based on participant observation data and Chaps. 3—6 include vignettes, stories of
experience to provide a strong sense of context. Chapter 7 explains the Indonesian
education context to readers who may be otherwise unfamiliar and Chap. 8 provides
extensive description of the curriculum context.

1.3.1 Section 1: In-Service Educators

Section 1 pertains to practicing educators, with Chap. 2 focusing on an I-ST and his
classroom practice, Chaps. 3 and 4 on I-STs enrolled in Master’s degrees and Chap. 5
ison UE and TE research thinking. Chapter 2 is first in the sequence because it empha-
sises the influence of practicing teachers’ research thinking on school students and
demonstrates high levels of teacher autonomy in the classroom. Chapter 2 also brings
together the audience and focus of this book, demonstrating the interactions between
I-ST, PST and UE that are enabled by the RSD. Chapters 3 and 4 provide exemplars of
how the research thinking of practicing teachers enrolled in Master’s degrees may be
developed. These degrees facilitate research thinking by engaging classroom teachers
in sophisticated assessment tasks with a variety of levels of autonomy when devel-
oping open-access resources (Chap. 3) and research publications (Chap. 4). Chapter 5
then looks at how UEs, themselves teachers of undergraduate and Master’s courses,
may have their research thinking enhanced in Educational Development programs.
In Chap. 2, Home, an I-ST, Snelling, then a PST and Willison, a TE report a
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research-based learning context in High School Student Experiences of Teacher
Research Thinking, set in a geographically remote, resource-poor school in Australia.
This chapter presents a Participant Observation study, conducted by the PST, of the
I-ST’s explicit facilitation of student research skills in a combined Year 9/10 subject
named ‘Impact’ by the school. The data is presented as research vignettes, stories of
teacher and student engagement in the classroom of 20 students. The focus of the
vignettes is student involvement in teacher-guided tasks intended to facilitate student
research skills and builds on the I-ST’s earlier work (Home, 2017). The nature of
the I-ST’s research thinking is expounded, and the research skills of students that
are evident in his classroom emphasised. It is the chapter’s explication of influence
on school students that is most crucial because the number one aim of all teacher
education is to enable higher quality school student learning than would be the case
without it.

In Chap. 3 Brown and colleagues from The University of Calgary, Canada, write
about Open Educational Practices (OEP) for Research Skill Development with In-
service School Teachers. Building on their earlier findings (Jacobsen et al., 2018)
the authors describe how post-secondary instructors use open educational practices
and layered assignments, feedback loops, and assessment to engage I-STs enrolled
in graduate degrees in making research thinking explicit and accessible to a broader
professional and academic audience beyond the duration of a course or program. The
RSD conceptual framework is used to demonstrate how open educational practices
can be used to facilitate research-based skills for examining meaningful problems of
practice and engaging in a scholarly community of inquiry. The authors present their
findings with two groups of graduate students (n = 24) and share results about their
experiences with open educational practices in the graduate program and implications
for I-ST.

Chapter 4 Exploring In-service Teacher-Researcher Reflexivity: Education
Research as Cultural work is by Heck from the University of the Sunshine Coast,
Australia. Heck considers how the prevalent technical view of educational research
that provides generalisable solutions of ‘what works’ has compounded the distance
between theory and practice. She adapts a cultural role for educational research
which recognises [-STs as practitioner-researchers. Building on previous research
(Heck et al., 2020) Heck’s chapter examines a Teacher Educator’s use of the RSD in
the first semester of a Master’s program to facilitate nine I-STs’ reflective engagement
in topics that deepened their pedagogy or practice and was a pathway to a profes-
sional publication. The implications of this work provide scope for researchers and
practitioners to engage in dialogue that counters the sole focus on a technical ‘what
works’ view of educational research and opens up new ways of working, thinking
and researching in classrooms.

In Chap. 5 Tiala and Loy lay out Research-Oriented University Instruction: The
Research Skill Development framework and Communities of Practice in their respec-
tive universities in Midwestern United States and on the Canadian prairies. In this
chapter, the authors describe how the RSD was used in educational development for
UEs. The authors found that to make lasting and meaningful change to classroom
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instruction, it was valuable to engage and sustain instructors as a community-of-
practice or network that can learn and evolve their practice together over a period of
time. For communities of practice, the RSD framework can spark interest, provide
common language, interrogate existing practices and envision alternative possibil-
ities in teaching, and catalyse individual and group Scholarship of Teaching and
Learning (SoTL). Building on their previous work (Guo et al., 2018; Tiala, 2017)
and based on the perspectives and data provided by the authors’ and members of their
professional networks, this chapter positions the RSD as a valuable and strategic tool.
The authors found the RSD useful for mitigating difficult problems by enabling flex-
ible communities of practice to respond to and influence changing priorities across
teaching, learning, research, and student-engagement mandates.

1.3.2 Section 2: Preservice Teachers’ Research Thinking

Chapters 6 and 7 are rich in PST research thinking developed in digital contexts,
where the former depicts a quick response to COVID pandemic-induced distance
learning provision, using social media to which students already had access. The
latter provides a more proactive and long-term planned response using Learning
Management Systems and various media, so together these chapters capture digi-
tally responsive teachers’ research thinking. Chapter 8 has a focus on the richness of
student learning enabled by Curriculum-based Undergraduate Research Experiences
(CURES) whether online, face-to-face or blended modes. Across Chaps. 68, Preser-
vice teachers engage in University assignments that are structured to, and require, a
variety of levels of research autonomy.

In Chap. 6 Mataniari and colleagues from Jambi University, Indonesia discuss
Preservice Teachers’ Use of Social Media for the Development of Their Research
Skills. The authors build on previous work (Mataniari et al., 2020) and present their
findings about developing PST research thinking through social media as guided
by the RSD and used with 67 students in a second-year education course. In the
chapter they explain how they scaffolded the development of digital learning strate-
gies for interactive learning through widely-used online social media platforms. The
outcomes of their study suggest that PSTs who develop research thinking through
digital learning strategies show potential as curriculum designers who, as future
school teachers, will have the capacity to create innovative social media-based
interactive learning models for nurturing their own students’ research skills.

In digitally-related work in a very different cultural zone, McLeod from Monash
University, Australia, follows on in Chap. 7 with Digital Skill Mythology and Under-
standing in Preservice Teachers. McLeod notes that increase in complexity and
importance of digital skills in society is not correlated with students’ actual develop-
ment of commensurate skills, despite the myth about students being ‘Digital Natives’.
That myth, she argues, leads to a down-playing of the need for explicit teaching
of digital skills so that when these PSTs go on to become I-STs, they encounter
the same assumptions as at university, leading to ‘double jeopardy digital inequity’
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(McLay & Reyes, 2019). McLeod explains how the digital skills implicit in the
Research Skill Development Framework (RSD) were articulated in the Digital Skill
Development (DSD) framework that she collaboratively devised for Monash Univer-
sity (McLeod & Torres, 2020; Pilz et al., 2021). McLeod presents data from a large
metropolitan Australian University and compares self-reported digital skills of 219
PSTs with their demonstrated understanding of what digital skills encompass. Find-
ings show which DSD skills PSTs recognised and which needed more focus in the
unit of study, and provides the reader with strategies for their own diagnosis.

Palmer from the College of New Jersey (TCNJ), a public Liberal Arts University
in the USA, looks beyond digital environments in Chap. 8 to discuss Undergraduate
Research for Preservice Teachers: Navigating its Rich Complexity and Novel Possi-
bilities. Palmer overviews student participation in targeted curriculum-based under-
graduate research experiences (CURESs) threaded throughout the PST programs at
TCNIJ. The chapter then reports on the results of a qualitative case study of a teacher
educator’s approach to facilitating a research-integrated second-year pre-clinical
adolescent psychology course in a secondary teacher education program. Palmer
finds that student investment in research and future-oriented thinking creates robust
pathways to their professional communities. There is also corroborating evidence
of PST’s capacity to persist across multiple learning environments where robust
coursework opportunities for frequent rehearsal and iterations ensured the incorpo-
ration of integrated research thinking into habits of mind. Palmer concludes that
CURE:s enable students to identify themselves as generative thinkers, autonomous
learners, and prideful teacher-advocates.

1.4 This Book’s Contribution to Education Theory,
Practice and Research

This book shows how responsive teachers are consumers and producers of research.
As consumers, teachers draw on and discerningly adapt an evidence base thatincludes
educational research literature and conference presentations, and from which they
must extract meaning, consider others’ ideas, and apply information judiciously to
their classes. Decoding others’ evidence bases, and the explicit or implicit theories
of education that underpin these also requires teachers to make connections between
theory and practice, known as research translation. As producers of research they
generate pertinent data, determine what is effective and consolidate that as well as
determine what needs to change. Adapting innovatively to students’ learning needs
and to contingencies poses the risk of disregarding existing good features of teaching,
so approaches that discern what needs to stay and what needs to change are vital.
Research thinking, activated through explicit development of educators’ research
skills, enables responsive teaching that consolidates, changes and connects practice.

This chapter characterised research thinking in terms of six forms of thinking asso-
ciated with the research facets of the RSD comprising Purposive Thinking, Informed
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Thinking, Astute Thinking, Harmonising Thinking, Insightful Thinking and Exter-
nalised Thinking. In big-picture terms, these are the forms of thinking that charac-
terise not only research processes, but also evidence-based practice, critical thinking,
problem solving, and digital literacy; this characterisation of research thinking can
help educators and students see the connections between these otherwise disparate
teaching and learning regimes. To enact effective change, consideration must be
given to the ecology of learning, where changing one aspect of learning may have an
impact on other key aspects. Responsive teachers perceive and understand the inter-
connectivity of the different components of the learning enterprise and so do not make
changes without considering the broader context and interactions. Once changes are
made, teachers also need to determine the value add and decide to consolidate, adapt
or reject the changes.

The RSD facets and the associated research thinking characterised in this book
can help make connections: between theory and practice; across physical and virtual
classrooms; across subjects and disciplines for disciplinary thinking and for the
highly interdisciplinary thinking required in Education; among often contending
education theories and pedagogies, such as Direct Instruction and Discovery
Learning; and between the different forms of research thinking listed above so that
students are metacognitively aware of their growth. As an example, Chap. 2 evidences
connections though RSD use between:

PST, I-ST and UE

teacher and high school student

subjects as varied as Music and ‘Impact’

the years e.g., use with Year 5/6 and with Year 9/10

and in different pedagogical stances, such as the Inquiry learning of the subject
Impact and the content focus of Music

In a major contribution to research, the RSD framework accommodates the range
of approaches teachers in schools and universities tend to draw on, regardless of
framing by theorists, and so helps unearth otherwise hidden connections. The RSD’s
continuum of learning autonomy (Willison & O’Regan, 2007; Willison et al., 2017;
Willison et al., 2020) provides a conceptual spectrum of possibilities for educational
theory and practice and this continuum, therefore, can be used to guide and inspire
research thinking that is mindful of a range of theoretical perspectives. This is a vital
feature of the RSD, as it enables educators to be bricoleurs (Reilly, 2009) who make
judgements about theory and piece together practice based on what is appropriate
for their students.

While the RSD has been examined extensively for Higher Education in various
disciplines, the evidence of effective use of the RSD in teacher education and for
impact on school student learning is sparse. This book represents an important move
to an evidence base in the neglected area of schooling to determine to what extent:

e PSTs develop research thinking
e [-STs enact research thinking
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e [-STs’ research thinking is maintained and enhanced through professional
development

e RSD use facilitates research thinking that enables teachers to be responsive to
their students’ needs and improve student learning.

Each chapter is a content-rich microcosm where research skill development is
implemented to promote responsive teaching. Individually, the chapters provide
evidence of effective use by TEs of diverse approaches. What binds the chapters
together and provides a holistic and profound sense of enlargement across educa-
tion is their use of the RSD framework. Explicit research skill development, broadly
perceived, shows great potential to enable teacher research thinking through which
teachers are enabled to be responsive to the immediate, mid and long-term demands
of their profession.

1.5 Conclusion

Research thinking enables responsive teaching that consolidates, changes and
connects learning and teaching. The Research Skill Development framework can be
used to facilitate such multi-faceted research thinking that is purposeful, informed,
astute, harmonising, insightful and externalised. Research thinking is vital to deal
with the complexities of being and becoming teachers who are not merely reactive,
but are responsive, identifying not only what to change but what to consolidate as
they see their part in the connections across all of student learning.

The chapters of this book show how educators from PST, I-ST and UE have
applied the Research Skill Development framework and research thinking to make
consolidations, changes and connections in their practice. The shared conceptual-
isation of the Research Skill Development framework has come to fruition in the
research thinking that enables teachers to be responsive, striving to facilitate their
students’ own purposeful, informed, astute, harmonising, insightful and externalised
thinking.
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Chapter 2 ®
High School Student Experiences e
of Teacher Research Thinking

Jason Home, Tom Snelling, and John Willison

Abstract This chapter reports a Participant Observation study of a teacher’s explicit
facilitation of student research skills in a combined Year 9/10 subject that was
designed to prepare students for a subsequent year-long Research Project. The
Research Skill Development framework was used by the teacher to inform his
planning for students’ learning when they conducted their research. The setting is
a geographically remote Kindergarten to Year 12 school in Australia, with very
limited resources. The data, collected by a Preservice Teacher, is presented as
research vignettes, stories of student engagement in the classroom. The focus of the
vignettes and subsequent discussion is the teacher’s research thinking and students’
experiences of the development of their research skills in the classroom.

2.1 Introduction

This chapter reports on a participant observation study of a geographically remote
Year 9/10 classroom in which the teacher used the Research Skill Development
framework (RSD: Willison & O’Regan, 2007: see Chap. 1 for details) to plan and
to facilitate student thinking. Representing the educators who are the subject of
this book, the three authors of the chapter are Home, an In-Service Teacher (I-ST),
Snelling, a Preservice Teacher (PST) at the time he collected the data and Willison,
a University Educator whose role was specifically as a Teacher Educator (TE).
First the rationale of developing student research thinking is presented, and then
the reasons the teacher, Home, chose to use the RSD to facilitate this thinking. Next,
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the participant observation methodology of the study used by Snelling is followed
by research vignettes of the classroom observations across two lessons. The chapter
then discusses the evidence for Home’s research thinking, and his facilitation of
student research skills and their consequent classroom experiences. Implications for
research and teaching conclude the chapter.

2.2 Rationale for Secondary School Student Research Skills

In order to make an explicit, national shift from a school-system focused on content
and recall (Renzulli, 2000) the Australian Curriculum from 2012 foregrounded the
development of student thinking (Australian Curriculum, Assessment and Reporting
Authority, no date). This thinking is now characterised in the 8th iteration of the
curriculum as °...productive, purposeful and intentional [and] is at the centre of
effective learning. By applying a sequence of thinking skills, students develop an
increasingly sophisticated understanding of the processes they can use whenever they
encounter problems, unfamiliar information and new ideas.” (Australian Curriculum,
Assessment and Reporting Authority, n.d.). Such a characterisation was at the heart
of the RSD when it was developed 15 years ago.

The Australian Curriculum includes inquiring as an approach to a core capability
of critical and creative thinking, where students ‘... pose questions and identify and
clarify information and ideas, and then organise and process information. They use
questioning to investigate and analyse ideas and issues, make sense of and assess
information and ideas, and collect, compare and evaluate information from a range of
sources.” (Australian Curriculum, Assessment and Reporting Authority, n.d.). These
skills were particularly important in the state in which this research took place,
because the senior secondary curriculum required a senior high school Research
Project of five months or more duration. However, critiques suggest a deficiency in
the development of high school student research skills (Lazonder & Harmsen, 2016).

This research is set in a geographically remote town, and while Australia is viewed
to be a highly urbanised nation, four million people (31% of the Australian workforce)
are located outside of urban centres (Department of Jobs and Small Business, 2019).
The lack of thinking skill development is felt across the nation, but rural commu-
nities are further disadvantaged in this area, as they are more likely to cater to low
socioeconomic families that are disadvantaged in terms of educational resources and
outcomes (McCourt & Ikutegbe, 2019). Rural and geographically remote students
must be taught, in ways that are relevant to them, the skills they need to thrive in
school and later in life, including the thinking used in research processes.

Learning through research can be taught implicitly or explicitly in Inquiry-based
learning (IBL). Research skills can be implicitly developed in the classroom by
“embracing a question-centred pedagogy” where the responsibility for asking ques-
tions is shifted from the teacher to the students (Sciacca, 2016, p. 6). However,
unguided IBL environments have been reported to cause “a much larger cognitive
load and led to poorer learning” while explicit and guided instruction produce better
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results in regard to problem solving skills (Kirschner et al., 2006, p. 80). Hmelo-Silver
et al. (2007) argue a third option, that guided instruction should be the foundation on
which unguided inquiry learning occurs, and that students are better able to develop
lifelong skills if both methods of instructions are used in concert (de Jong, et al.,
2023). This view implies a shift over time from explicit to implicit instruction of
IBL.

While the development of research skills is deemed valuable for learning by the
Australian Curriculum, the difficulty for educators lies in knowing how to teach these
skills and making them seem relevant to students and other teachers, principals and
parents. The development of thinking skills is difficult and requires students to be
active and persistent learners; student attitudes towards learning presents the greatest
enablers and barriers to engagement in sophisticated thinking development (Malik
et al., 2018; Willingham, 2019). One of the numerous challenges is shown by one
study where the majority of students did not see the relevance of the thinking skills
learned because they saw their educational goal was °...achieving a high score for
Year 12 studies and thus entry to university’ (Grainger et al., 2019: 441).

2.2.1 Context and Why RSD in the Year 9/10 Class

This study was undertaken at a Government K-12 area school in a remote mining
town in Australia. The school’s full-time teaching staff numbered 25 at the time
of data gathering (2019), and there were 215 enrolled students (ACARA, 2018).
The Index of Community Socio-Educational Advantage (ICSEA) of the school was
below average (ACARA, 2018) and 60% had a language background other than
English (ACARA, 2018). Observations took place in a class comprising Year 9 and
10 students that was focussing on the development of research skills.

In order to complete the State’s Year 11 and 12 Curriculum, all students must,
as noted above, pass a major, half year-long Research Project, typically conducted
in Year 11. However, Home and a colleague in the school who taught the Research
Project found that students often struggled to put together a complete and coherent
project. These individual projects were tedious for students and staff involved, with
the focus often becoming ‘how do we get them over the line?’, rather than developing
and showcasing students’ effective research skills.

Home was interested in exploring the use of the RSD, introduced three years
earlier in his PST program by the TE Willison, and saw the framework may assist
with the identified difficulties of student engagement with the Research Project.
School leadership gave approval for Jason to co-develop a new subject, Impact,
which was designed to introduce and develop student research skills in keeping with
the RSD. The pedagogical premise was that students had the capacity for sophis-
ticated thinking, however, systemic failures of the education system in part due to
the ‘tyranny of distance’ (Rossi & Sirna, 2008) left students with little tangible and
relatable experience in engaging in research and inquiry learning. Epistemic justice
is needed to overcome the structural inequity for the students, by providing practices
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that can empower and give due credit to student ability and agency (Fricker, 2003).
Through the explicit teaching and usage of the RSD framework, the intention was
that students would explore the six facets of research in different contexts, building
these skills through years 9 and 10, to meet the academic rigours of Research Project
in their final years of schooling. The research questions of this study are:

(1) What is the nature of Home’s research thinking in the classroom?
(2) What are student experiences of explicit research skill development in Home’s
Impact class?

2.3 Methodology

In order to capture the richness of student experience of Home’s research thinking
and facilitation of their research skills, participant observation methodology was used
by Snelling as both PST and researcher in the classroom, to learn about the activities
of a whole class in their natural setting (Kawulich, 2005). As participant observer he
established a rapport with the class in order to obtain rich and detailed data (Bernard,
1994). Participant observation is a valuable method of data collection when the
researcher maintains a non-judgemental attitude, is a good listener, and is interested
in learning more about others (DeWalt & DeWalt, 1998). Furthermore, Snelling’s
positioning as a participant observer in a research scenario made it possible for him to
observe and interact with members of the studied group without disrupting the typical
interactions of the group in question (Adler & Adler, 1994). In the classroom, the
researcher (Snelling) was introduced to the students, who were given an overview
of the scope of the study, and the types of questions which they may be asked.
Snelling as researcher made notes throughout the lesson in a notebook about events
that occurred in the classroom that suggested student interaction with the RSD,
and informal conversations in the classroom about their experiences while engaged
in learning tasks were also recorded in a notebook. Willison, as TE and research
supervisor, was present in the first classroom observation to provide Snelling extra
guidance about his field notes after the lesson, then left the town. From Snelling’s
observation data, two vignettes were written in first-person and independent of Home,
but were shared with him on the writing of this chapter. Home chose to use his own
first name and made no changes to the vignettes presented as he felt they captured
the classroom as he remembered it, in keeping with the quality standard of member
checking (Birt et al., 2016). Student names and the company acronym used in the
vignettes are pseudonyms.

Ethics approval for this research project was granted by the Human Research
Ethics Committee prior to the commencement of the four-day observation period.
Prior to the researcher’s arrival to the area in which the school was located, the school
distributed parent/guardian consent forms detailing the purpose of the project, the
reasons for which they were involved in the project and alerting the participants that
they were free at any time to withdraw from the project. Informal conversations in
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the classroom were only held with students that returned a completed consent form
prior to the first observation period.

2.3.1 Data Analysis Methodology

The two vignettes were analysed with reference to:

(1) The Research Thinking characterised in Table 1.1 of Chap. 1, to determine the
nature of Home’s research thinking in the classroom, addressing Question 1.

(2) The six facets of the RSD, introduced in Chap. 1, to determine the student
classroom experience of Home’s research thinking, addressing Question 2.

The Vignettes were subject to deep reading, using these two analytical tools
(Research Thinking and the RSD facets) to identify text that directly related to the
research questions. Next, exemplifying statements were chosen from the vignettes
to insightfully represent the teacher research thinking and the student research expe-
riences respectively. As exemplifying statements, they are not representative of the
classroom experience, but rather shed light on possibilities for teaching and learning.
Anexample of a ‘Lotus Diagram’, referred to in Vignette 2 may be found here https://
www.edrawmax.com/article/what-is-lotus-diagram.html.

2.4 Results

2.4.1 Vignette 1: Climate Change Source Analysis

Jason announces the start of Impact, with students moving in ones and twos to collect
their materials for class. Several students wait for Jason to provide them with writing
utensils. There’s an easy rapport between the teacher and the students, and there is a
general din of conversation. The class settles into the task at hand, copying down a
fictional quotation from the board.

Jason states that the focus of Impact today is source analysis on the causes of
global warming. The paragraph the students are copying was authored by Jason but
credited to author ‘Croaky McToadface’, the Vice President of a fabricated mining
company BJK. Croaky refutes the evidence of climate change in the text. There are
a pair of spelling mistakes two thirds of the way through the paragraph.

Jason announces that the students’ task for the moment is to analyse the paragraph
on the board. They are given a few minutes to copy the text in their own books and
circle statements that support or detract from the overall argument. While the majority
of the class settles into relative quiet, two students have pulled out their phones.

After five minutes have passed, Jason asks the class what they have come up
with. One student, Alex, immediately throws up his hand to assert that the statement
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“trees need carbon dioxide to live” is the only factual statement. Riley states that
the argument that “we need to pump out more carbon” is ‘sooo wrong’. One student
Jordan states that the same phrase is “twisting the facts”. Jason waits for several
seconds for more answers, but the class remains quiet. Jason asks if the students
know what ‘BJK’ is. Several joke answers are provided including “Big Jumping
Kangaroo”, but it is Jason who provides the correct answer. Jason then asks the
students to reflect on what effect the authorship has on the trustworthiness of the
source. One student calls out “bias”.

Finally, Jason points out the two misspellings in the paragraph he has written on
the board. Most students claim that they believed these were genuine mistakes on
his part, and not placed there to bring in to question the credibility of the source.
The students then assert that the source that has been presented to them is not useful.
Jason asks them to reflect on why they believe this, before calling a short break.

After stretching their legs for ten minutes, the students return. Jason explains that
the students need to take what they have learnt in the initial sources analysis and do
the same work again with additional sources that are provided to them. Varying levels
of analysis of the sources occur around the classroom, ranging from scrutinising the
quality of the handwriting on one page, to the website URL on another, and a handful
of students questioning whether an individual’s qualifications make that person a
reliable source. Jason asks a small group of students which facets of the RSD are
being used in the work they are tasked with. The group pauses for a moment to think,
and they eventually respond with “find and generate”, and “analyse and synthesise”.

After Jason asks Riley how she is going with the task, she responds, “I hate
analysing!”. She has only circled two statements on the page at this time. However,
Riley is so far the only student who has questioned whether a Ph.D. in Physics is
relevant to question the science behind climate change. As the lesson draws to a
close, only two or three students are still actively engaging with the content of the
lesson.

2.4.2 Vignette 2: Australia Day Date Questions

Students rise from their seats and collect books, laptops and printed notes from around
the room. Those towards the front of the class make a start to their work, while those
at the back were either absent or inattentive during yesterday’s lesson. Jason steps
outside to deal with a pair of students’ behaviours, and one student from the back
row asks another if the work for today is to be done on the task sheet or on their
laptops. While this is taking place, a student at the front of the classroom attempts to
draw me into a spirited conversation with other students about his sandwich filling.
Jason returns inside and introduces the topic of determining and refining a ques-
tion. Students are to fill out a Lotus Diagram to work out the complexities of the
‘Change the Date’ debate on the national holiday Australia Day, which falls on 26th
January. A variety of opinions are spontaneously called out around the classroom.
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Riley and her table partner are discussing the date of Australia Day and are both
in favour of keeping it as it is. ‘If you don’t want it to be on that day, then don’t
celebrate it’, she says.

At a nearby table, Peyton, Alex and Jordan are discussing the origin of Australia
Day, and when it could be moved to. Peyton states that ‘Australia Day is the day that
First Nations people got rights from the government’. Neither of his table neighbours
nor he verify this information.

Alex asks ‘Is it possible to move Australia Day to National Sorry Day?’.

Jordan responds: ‘They could change the name to Revolution Day’.

‘If we call it Invasion Day, doesn’t that mean that we did something bad?’ asks
Alex.

These students appear to have already come to the conclusion that the date for
Australia Day needs to be changed or it should be renamed, rather than choosing and
refining a question about the topic.

Taylor, Alex, Jordan and Peyton begin to fill out their Lotus Diagrams. One box
is labelled ‘Date’, with examples such as the 25th of January, the 27th of January,
and May 8th filled in by the students. I enquire about the latter; it is a reference to
Australians being mates.

Taylor asks Alex “Would Colonisation Day be a suitable replacement for Australia
Day? He searches for the definition of ‘colonisation’ and believes that he is on to
something when he discovers that the definition for the word fits the actions of the
Europeans that migrated to Australia.

There are ten minutes left now until the end of class. Jason calls the students
attention to the front and asks them to refine the research they have been doing into a
research question. The attention of the students begins to wane, some pulling out their
phones, and others engaging in conversation. Peyton and Alex are the only students
that participate in this final task for the lesson. They have refined their research into
one question, “Why should we celebrate Australia Day?’.

The following analysis of the two research vignettes makes the evidence for
each facet of Jason’s research thinking explicit. The following section shows the
experiences of students when he is facilitating the development of their research
skills. The names used in the vignette are used throughout the discussion, to be
consistent with the vignette data e.g. Jason rather than Home.

2.5 Discussion

2.5.1 The Classroom Teacher’s Research Thinking

Two-and-a-half years after completing his teaching degree, what is the nature of
Jason’s research thinking in the Year 9/10 classroom as analysed with the facets
presented in Chap. 17
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2.5.1.1 Purposive Thinking

With reference to the RSD facets, Jason’s prime and explicit teaching purpose in the
two vignettes is to facilitate student engagement in ‘source analysis’ and ‘choosing
and refining a question’, a specific aspect of embark and clarify. He states each at the
beginning of a lesson as a learning intention for students. With clarity of direction,
Jason is equipped to know if, when and how a lesson may need to be modified to
better achieve the learning intended, or even if other, better opportunities for students
could be pursued in a responsive manner.

Jason’s purpose to guide the students’ explicit development of research skills is
shown in the vignette when he ‘asks a small group of students which facets of the
RSD are being used in the work they are tasked with. The group pauses for a moment
to think, though they eventually respond with “find and generate”, and “analyse and
synthesise”.” While research skill development can be left to occur implicitly in
inquiry-based learning, Jason seeks for students to know and articulate explicitly
which facets they are focussing on.

2.5.1.2 Informed Thinking

Informed thinking makes opportunities to not only be informed by frameworks,
sources, conferences and colleagues, but treats as prime data students’ classroom
experiences. Walking around and chatting to students is arguably the most insightful
data of all, especially given Jason has clear purposive thinking that helps him know
how to respond to student needs. His information and data for informed thinking
includes getting to know the students and staff at the school and the deficits in the
curriculum.

In the classroom, Jason talks with students individually, in small groups and
the large group. After some questions and a few student answers ‘Jason waits for
several seconds for more answers, but his class remains quiet.” This is a cue to Jason
that some students may need more guidance and prompting with evaluation of the
source. He then moves to check if students even know what BJK stands for, and gains
some humorous student ideation, such as Big Jumping Kangaroo. Since the students
didn’t know that BJK was a mining company, his subsequent guiding question about
authorship would make little sense. Student silence and unfilled answer spaces are
forms of data that impacts on and guides responsive teaching.

2.5.1.3 Astute Thinking

Jason evaluates classroom information on a minute-by-minute basis. This includes
evaluating a student yawn, to determine if this is an indication of wider-scale flag-
ging or a one-off. Jason is especially evaluating students’ work to determine where
different groups of individuals are up to and this evaluation helps him determine
what to do next. His evaluation of the comic names, mentioned above, prompted
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Jason to spell out what BJK stands for. Astute thinking does not believe by default
but weighs-up and checks. Astute thinking also reflects afterwards to determine
lessons learned, including what could have been done better and what went better
than expected. This is in keeping with Schon’s (1987) focus of teachers reflecting
back to times of uncertainty in a classroom when, in the midst of action, they decided
responsively what to do. This is where the teacher teaches themselves about their
own enacted responsiveness, and learns lessons from their responses, whether effec-
tive or ineffective. Jason’s practice is also in keeping with the very different notion
of Brookfield’s (2017) reflection, which emphasises breaking down one’s own prej-
udices and bringing in others’ perspective, exampled by Jason’s use of the RSD as
well as other literature.

2.5.1.4 Harmonising Thinking

There are clear challenges with managing the classroom, including students chatting,
off-task phone use and eventual tedium. Early in Vignette 1 ‘there’s an easy rapport
between the teacher and the students, and there is a general din of conversation.’
A large part of Jason’s management is maintaining rapport with students, and he
uses humour devices such as the persona Croaky McToadface, perhaps prompting
students to be comfortable with providing joke answers of their own. Students even
give leeway to Jason, when they noted spelling mistakes in the board text but did not
point them out or blame him because ‘they believed these were genuine mistakes on
his part’.

Part of rapport is to maintain a positive learning environment even when the
conceptual demands are high. Students ‘...are given a few minutes to copy the text
in their own books...’. While board copying as an instructional strategy is frowned
on, Jason’s purpose for student copying off the board is thoughtful. Here, student
copying is an enabling feature, giving students who are easily disrupted a focussed
activity that they can be successful at, before moving to the hard conceptual work, in
which many may struggle. That Jason eases students into a task through copying is
a teaching choice is demonstrated by contrasting it with Vignette 2, where students
have access to laptops and printouts; the copying activity is a considered responsive-
ness after getting to know the students. In this geographically remote context with
limited resourcing, including difficulties with effective diagnosis of learning disor-
ders, starting simple may have had profound positive influence on gaining students
engagement in the chief and sophisticated purpose that is built on this copying
activity: analysis.

Jason also manages the energy levels in the room, sensing times that students
need a break and then responding appropriately by providing ‘10 min spent outside’.
After a refreshing break, Jason introduces the next topic and there is an energised
discussion about ‘Australia Day’, requiring all facets of student research thinking as
shown in the next section.
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2.5.1.5 Insightful Thinking

Jason’s capacity to analyse needs and synthesise answers, fuelled by his creativity,
gave him insights into what to craft. In the resources in the vignettes, he did not
start from scratch, but synthesised new solutions from component parts, drawing
on the facets of the RSD, and moulding and fitting them to the purpose. Jason uses
the self-authored, semi-humorous source in part because he discerned that students
in his Impact class would resonate with and be motivated by that style, rather than
drier articles that they ultimately review later in the class. He may be wrong, and his
insightful thinking will be on the lookout for his own misreading of the students.

2.5.1.6 Externalised Thinking

Jason’s pushed out thinking is shown by his clear statement to the class about learning
intentions for each lesson and, perhaps even more profoundly, the shared use of RSD
facets to provide students with a big picture for their learning. This is Jason’s decision
to use explicit strategies as a preference over facilitating tacit learning. Moreover,
class and group conversations stimulate Jason’s thinking, for example causing him to
realising for the first time in three years at the school that the students are not aware
of what BJK is. This conversation-based realisation pushes in to Jason’s teaching
and causes him to, uncharacteristically, tell the students the answer.

2.5.2 Students’ Experiences of Explicit Research Skill
Development

The following analysis shows excerpts from the vignettes that epitomise student use
of each of the six RSD facets to engage with source analysis in Vignette 1 and develop
a researchable question in Vignette 2. There are multiple instances where only one
or two students are so engaging with a specific facet, and there is no sense that this
engagement extends to the whole class.

2.5.2.1 Students Embark and Clarify

In Vignette 2 the lesson is structured to facilitate student research question formation
through a process that first unpacked a complex range of opinions about Australia
Day. During the lesson, one student asks ‘Is it possible to move Australia Day to
National Sorry Day?” Another questions ‘If we call it Invasion Day, doesn’t that mean
that we did something bad?” These are examples that reflect a synthesis of individual
student thinking to determine a question, but one that is not ‘refined’. They are both
yes/no questions, even though the intent behind the questions is far richer than that.
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When ‘Jason calls the students attention to the front and asks them to refine the
research they have been doing into a research question’, he is striving to use their
passion for the topic and new-found perspective to engage in the central purpose of the
lesson. However, ‘Peyton and Alex are the only students that participate in this final
task for the lesson. They have refined the research into one question, “Why should
we celebrate Australia Day?”” This is a clearly articulated and insightful question,
and gets at underlying reasons for a celebration, which seems very sensible to ask
before discussing ‘whether to’ and ‘which date?” The vignette showcases Jason’s
process for facilitating student question posing but also shows the difficulties faced
for most students to do so.

2.5.2.2 Students Find and Generate

Much that comes under ‘finding’ is considered to be unearthing sources and selecting
appropriate ones. In the vignette, most sources are provided but student capacity to
find is tested when they must ‘... circle statements that support or detract from the
overall argument.’ Here, finding information within a provided text is a complex skill
in itself, involving a close reading of text for relevant information within a source.
Strategies for finding information include identifying key terms, skimming, scanning
and close reading. In Vignette 2, students do engage in finding sources, such as Peyton
finding ‘colonisation’ is a term that perfectly fit their idea. One group, when asked,
recognises that they are developing skills pertaining to “find and generate”.

2.5.2.3 Students Evaluate and Reflect

Jason starts the lesson with a highly structured activity based on a source he wrote with
intentional cues that cast doubt about its credibility, and several students called out
answers that are effectively evaluative. Alex asserts that ‘trees need carbon dioxide
to live’ is the only factual statement. Riley states that the argument that ‘we need
to pump out more carbon’ is ‘sooo wrong’. Jordan states that the same phrase is
“twisting the facts”. Overall, the class asserts ‘that the source that has been presented
to them is not useful’ and indicate a ‘bias’ in the source.

The ‘Croaky’ source may have assisted student willingness to be discerning. The
humour and glaring mistakes may have helped students get over ‘source reverence’
and be willing to find fault. As the class moves from this highly structured activity
to subsequent ones with more choice, some students apply the evaluative criteria to
website URLs and author qualifications.
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2.5.2.4 Students Organise and Manage

‘In Vignette 2 Taylor, Alex, Jordan and Peyton begin to fill out their Lotus Diagrams.
One box is labelled “Date”, with the 25th of January, the 27th of January, and May
8th filled in.’

The organisational structure of Lotus Diagrams provides a format that facili-
tates broader thinking than students’ current perspectives. From evaluate and reflect
(above) the strategy to get students to pose and refine a question did not guarantee
students moving out of their own self-referential perspectives. The spaces for different
dates in the diagram show that different possibilities can be considered. This organ-
isational structure enabled a shift from a ‘yes—no’ approach e.g., Celebrate on 26th
January yes/no, to broadened possibilities. Teacher determined or student-determined
organisational structures can provoke new conceptualisations of topics.

2.5.2.5 Students Analyse and Synthesise

In an interaction between two students, “Taylor asks Alex “Would Colonisation Day
be a suitable replacement for the title Australia Day?” He searches for the definition
of ‘colonisation’ and believes that he is on to something when he discovers that the
definition for the word fits the actions of the Europeans that migrated here.” Instead
of engaging with the main direction of the class concerning date change, Taylor and
Alex consider what happened on 26th January, 1788. Their excitement of renaming
that date as Colonisation Day is because the word characterises, to them, the British
actions of the time. Their example of question posing emerges from an explorative
process requiring analysis of ideas and synthesis of discussion. While we tend to say
that questions launch inquiry processes, if students are the posers, questions often
may emerge over time and from much research thinking that draws on all the facets
of the RSD. One student, Riley, states ‘I hate analysing!” Analysis is conceptually
difficult and perhaps required more modelling by Jason and practise with sources
somewhat like the Croaky McToadface one. Nevertheless, one group perceives that
the skills they are using include those needed to ‘analyse and synthesise’.

2.5.2.6 Students Communicate and Apply

Communication is not explicitly stated by Jason as a learning intention, but the lesson
demands and prompts high-level and frequent communication skills. Students are
talking and listening in their small groups, with the conversation between Alex,
Jordon and Peyton showing the students bouncing ideas off each other and growing
in clarity and understanding. Moreover, they are writing and reading each other’s
work, such as the Lotus Diagram.
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An indication of students applying what they learned previously is shown by the
students’ metacognition that recognised which facets of the RSD they were devel-
oping in particular during that lesson “The group pauses for amoment to think, though
they eventually respond with “find and generate”, and “analyse and synthesise”.

The above descriptions show how the teacher learning intention around analysing
and synthesising and embarking and clarifying required other facets to be involved.
Time and again, studies have shown that any sophisticated thinking, even if focussed
on a specific facet such as analysis, is multifaceted (Ain et al., 2019; Willison, 2012;
Willison et al., 2017, 2020; Wilmore & Willison, 2016) and this multifaceted thinking
is evident for students and teacher in both vignettes. However, any approach to
developing thinking skills must take the long view and may require ‘at least three to
five years of practice’ (Willingham, 2019: 12). Thinking routines, which are learning
heuristics, strategies and mental algorithms that teachers provide to students, have
been recognised as a major value add by teachers over time (Ritchhart & Perkins,
2008). Students can draw on these thinking routines and apply them to areas outside
of the context in which they were learned, and the RSD facets may be used by students
in this way (Willison, 2020).

In addition, this case study shows the RSD may be a ‘thinking routine’ for teaching
that provides guidance for thinking through deeply and planning for issues of concern.
At the same time, the RSD may act as an heuristic to help teachers to respond quickly
and appropriately to the immediate demands of a classroom, such as uncertaintly
around ‘BJK’, or a student yawn. The exposure to the RSD for planning lessons
was a factor in Jason being tuned to research thinking for considered, longer term
planning. For the immediate needs of the classroom, further research is needed to see
if aresearch-thinking heuristic does enable teachers to respond more effectively in the
moment-by moment decision making that is reflection-in-action (Schon, 1988). If so,
this would bring together two major thinkers on reflective practice, with Brookfield
(2017) primarily focused on gaining perspective outside the one who is reflecting and
Schon (1987) focused on the existing internal resources of the practitioner (Newman,
2020). Taken together these models of reflection imply the need for teachers to be
tuned to finding out through externalised thinking and so professionally able to
make internal decisions when the ways to proceed are unclear. Responsive teaching
is engaged in by practitioners who use research approaches to find and generate
optimum solutions and, when such research thinking is increasingly part of their
mental repertoire, it improves the absolutely vital, quick decisions that all teachers
make.

2.6 Conclusion

In-service teacher Home’s use of the RSD provides a triple value-add. First, it guided
Home’s research thinking in response to students’ needs in the lesson and unit
design. Second, Home used it explicitly to guide students in the development of their
research skills, in advance of a major research project in a subsequent year. And third,
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Home modelled and demonstrated explicitly to Preservice Teacher Snelling research
thinking for responsive teaching with the power of a shared articulation for students
and teachers in the form of the RSD facets. Some students in Home’s classes engaged
with the RSD to interpret which facets they were currently focussing on, requiring and
developing their metacognitive capacities. Willison as Teacher Educator introduced
Home, when still a Preservice Teacher, to the RSD and now Home was introducing
the framework to Snelling in a lived classroom experience. Snelling, as Preservice
Teacher, experienced the RSD primarily in a classroom setting allowed him to see the
strengths and weaknesses of its use. Taken together, the compounding effect of the
RSD framework on high school students, Preservice Teacher, In-Service Teacher and
Teacher Educator demonstrate its potential to empower educators with the kind of
research thinking that enables their responsive teaching for engaged and sophisticated
student learning.
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Chapter 3

Open Educational Practices (OEPs) ek
for Research Skill Development

with In-Service School Teachers

Barbara Brown, Michele Jacobsen, Verena Roberts, Christie Hurrell,
Mia Travers, and Nicole Neutzling

Abstract In this chapter, we discuss open educational practices (OEPs) that Teacher
Educators (TEs) used to facilitate in-service schoolteachers’ (I-STs’) research
thinking. The majority of graduate students in the program held teaching roles in
K-12 or educational development and training roles in adult learning contexts. OEPs
are participatory and collaborative learning opportunities based on social construc-
tivist principles used in a component of a fully online Master’s program in Education
offered by a research university situated on the Canadian prairie. The I-STs in the
program were situated as scholars of the profession and were provided with struc-
tured learning opportunities to help develop research-based skills (Brown et al. in
Open Educational Practices (OEP) create conditions for learning in a graduate school,
2022; Jacobsen et al. in J Univ Teach Learn Pract 15(4):1-18, 2018). Results from
our study indicate that responsive teaching is integral to OEP and can help I-STs
develop research skills and research thinking.

3.1 Background

The Research Skill Development (RSD) framework (Willison & O’Regan, 2007),
was used to guide the initial design and subsequent curriculum review of the Master
of Education program (Jacobsen et al., 2018). RSD was used as a conceptual frame-
work in our study to examine the ways in which open educational practices (OEPs)
can be used to facilitate in-service teachers’ (I-STs’) research-based skill develop-
ment through their examination of meaningful problems of practice in a scholarly
community of inquiry. OEPs are teaching and learning approaches that promote
collaborative networked learning opportunities that are digitally accessible to all
learners. OEPs can include the co-creation and or use of open educational resources
in digital spaces where educators and learners can reflect upon their learning in order
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to share their experiences with others (Cronin, 2017; Roberts, 2022). The six facets
of RSD (Willison, 2020; Willison & O’Regan, 2007) were used as a conceptual
framework to help us examine the intersections of research thinking and OEPs in a
graduate program and as a lens to examine and interpret the results. We build upon
the six facets of RSD to help us better understand how OEPs can be used to guide
the development of research skills and research thinking for I-STs in a professional
graduate program in education.

This chapter describes how the RSD Framework was used together with OEPs to
purposively scaffold the development of I-ST’s research skills and research thinking.
It then outlines a study that involved 13 I-STs who shared their reflections on making
the process and products of their research thinking explicit and accessible to a profes-
sional and academic audience that extended learning beyond the formal program. The
following vignette provides an entry point into the research by describing how one of
the TEs (Verena) inspired I-ST co-development of an open educational resource in
the program. Further, the vignette illustrates how one of the I-STs (Nicole) benefited
from the approaches used by the TEs to support her contribution to one of the press-
book volumes and how this led her to join the research team as a research assistant
for the project.

3.2 Vignette: Benefits of OEP to Support Research
Thinking

While the course description and learning outcomes were pre-established as part of
the graduate program, Verena and TEs teaching the courses in the program worked
together to determine the pedagogical approaches and how to layer the learning
tasks to support I-STs in achieving the learning outcomes (Cook-Sather et al., 2014).
Verena suggested extending the layered assignments in the program by adding an
option for students to co-design an open educational resource (OER) (Ashton, 2017).
Verena’s experience and expertise in open education and the development of an Open
Learning Design Framework (Roberts, 2022) also inspired the conceptualization of
a research project. With a grant to support the development of a pressbook and
to conduct research about student experiences, the TEs and research team worked
together to incorporate OER development as part of the program for two consecutive
years. After completing all of the coursework in the program, I-STs were invited
to submit their final paper to be published as a chapter in an edited open pressbook
(Brown et al., 2020, 2021). TEs engaged I-STs in open educational practices (OEPs),
such as participatory and collaborative knowledge building activities with peers,
throughout the program to create and build knowledge together that informed their
own inquiry projects and development of research skills.

Nicole, one of the I-STs, reflected on the benefits of these approaches and how
the use of OEPs helped her to contribute a pressbook chapter because of her work
throughout the program. In her blog posts, Nicole captured her ongoing reflections
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during the inquiry which helped her critically evaluate information and to make
decisions for next steps. In the program, Nicole’s knowledge building work was
scaffolded by Scardamalia and Bereiter (2010) principles of knowledge building in
educational contexts. Nicole recalled how the TEs mentored and coached learners
throughout the program to help form collaborative knowledge building and peer
learning relationships that were guided by principles of idea improvement and
community knowledge (Scardamalia & Bereiter, 2010).

Nicole connected with the TEs for timely, constructive feedback and editing
support, and connected with experts outside the program (e.g., content experts,
professional colleagues from their workplace, librarians and former students) to
seek feedback and resources related to her topic of inquiry (Cronin & MacLaren,
2018). Connecting with a librarian and learning how to use information repositories
and search engines helped Nicole and her peers find relevant resources. Connecting
with a professional colleague or an expert in the topic or area of interest was also
important to help Nicole recognize the relevance and interest of her inquiry for a
broad audience beyond peers in the class and TEs in the program.

After the conclusion of courses, many of the I-STs like Nicole decided to share
results of their inquiry publicly and submitted their paper for consideration as a
chapter in one of the open pressbook volumes. Students who elected to publish
their manuscript in the pressbook (9 in the 1st volume and 6 in the 2nd volume)
continued to receive feedback from the TEs and members of the research team after
they completed their course work in the program. With the help of an editorial
review team and professional copy editor, the chapters continued to be refined by
their respective authors. Nicole and many of the chapter authors returned as guest
speakers in the program the following year to help inspire the next cohort of I-STs
in becoming scholars of the profession and in developing their research skills. This
experience with research-based learning and authentic work on an OER also led to
Nicole joining the research team and becoming an advocate for increasing awareness
of research-based learning and open educational practices in teacher education.

3.3 Why Integrate RSD and OEP in Masters Level
Courses?

The vignette highlights some of the core ways that open educational practices—
reflection, participatory and collaborative knowledge building and internal and
external formative feedback—combined to facilitate research skills and research
thinking. The introduction and use of the RSD Framework within the courses
provided a way to both practically consider how research could be designed and
scaffolded into the program and how OEPs could be used to facilitate research
thinking. The RSD framework includes six facets outlining important research
skills that instructors can integrate into class learning activities (Willison, 2020;
Willison & O’Regan, 2007). The six facets, elaborated upon by Willison in Chap. 1
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in this book outline the iterative actions and elements of research thinking. The TEs
teaching courses in the program designed learning activities that aligned with the
RSD facets. Griffiths (2004) noted that “processes of inquiry are highly integrated
into the student learning activities” when research-based teaching occurs (p. 722).
The RSD framework outlines how each facet is situated on a continuum of levels
of learning autonomy and how much guidance students need from a highly struc-
tured and facilitated learning experience to a more student-led inquiry for developing
research thinking.

3.4 Developmental Approach Used for Research Thinking

The TEs who taught in this program adopted Cronin’s (2017) description of OEP:
“collaborative practices that include the creation, use, and reuse of OER as well as
pedagogical practices employing participatory technologies and social networks for
interaction, peer-learning, knowledge creation, and empowerment of learners” (p. 4).
The design of the program and developmental approach specifically used in four
courses for developing I-STs’ research thinking was guided by Cronin’s description
of OEP. The four courses were designed as a stand-alone graduate certificate or with
the option to apply the certificate towards a Master of Education degree. Itis important
to note that each course included several assignments that mapped to the RSD facets
and in Fig. 3.1, we illustrate how the facets mapped to the major assignments that
were interconnected throughout the program using OEP and learning activities for
formative assessment.

Interdisciplinary Learning Technological Ethics & Leading Citizenry in
& Technology Literacies Technology a Digital Age

Leading
Participatory
Di i

Literature
Review

Critical Article

Review

Draft OER

) [09?09] [090|060] | 000060

Research Skill Development

Evaluate §| Organise Analyse Communicate
& & & &
| Refloct Manage Synthesise Apply

Fig. 3.1 Major assignments in four courses with alignment to RSD
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In the first course during the summer term, Interdisciplinary Learning and Tech-
nology, the emphasis of the critical article review was on developing facets one:
embark and clarify and three: evaluate and reflect. These facets were foundational
for the subsequent assignments. Building on the skills developed during the first
course, facets one through five were emphasized during the literature review assign-
ment in the second course on Technological Literacies during the fall term. Building
upon the first two courses, the third course in the winter term, Ethics and Technology,
amplified all six of the facets in the major learning task (Draft OER manuscript). The
fourth course in the spring term, Leading Citizenry in a Digital Age, concluded the
program with an emphasis on developing facets two through six through a participa-
tory dialogue/action-oriented assignment. Brown et al. (2022) described the progres-
sion of these key assignments across the four graduate courses in the program as
layered and renewable and providing an opportunity for knowledge-building:

Students [I-STs] had the option to remix and build on their previous work and assignments
as they progressed through the four courses in the program (layered). Students [I-STs]
continued to build-on and use their own openly published work during subsequent courses
and beyond the duration of the program (renewable). Each of the courses provided students
[I-STs] with opportunities to personalize the assignments to their professional contexts and
interests (knowledge-building) (Brown et al., 2022, p. 459).

Mapping the learning tasks from the four courses to the six facets in the RSD
framework helped the TEs to recognize the intersection of research skill develop-
ment and OEP. For additional examples of applications of the RSD framework to
postgraduate work see Heck, Chap. 4 in this book.

3.5 Co-design and Formative Assessment Strategies
at the Intersection of OEP and RSD

3.5.1 Co-design

Co-design is often associated with OEP approaches and can be described as a rela-
tionship between TEs and I-STs in which the learners are positioned as active agents
in the learning process and supported by their TE (Barbera et al., 2017; Jahnke et al.,
2020) to complete learning tasks that are authentic and student-centered (DeRosa &
Robinson, 2017). For example, I-STs selected topics for inquiry and problems of
practice that emerged from their own school contexts. Co-designing and co-creating
learning experiences are promising for I-STs learning and have been connected to
increases in student engagement (Jacobsen et al., 2021; Paskevicius & Irvine, 2019;
Wiley & Hilton, 2018). When reviewing the literature in OEP, we noted that various
examples of co-design are emerging, such as building learning relationships between
course participants, negotiating learning tasks, promoting student voice and choice
within the course activities and course content and integrating authentic, meaningful
and participatory learning activities (Barbera et al., 2017; Paskevicius & Irvine, 2019;
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Roberts, 2022). However, we also noticed there is a dearth of research studying the
intersections of OEP and research skill development for I-STs in online graduate
education programs.

3.5.2 Formative Assessment Strategies

Formative assessment strategies for learning support students in deeper learning
(Earl, 2012; Thomas & Brown, 2021) and diverse types of feedback can help students
understand how to improve their work (William & Leahy, 2015). In the courses,
TEs provided formative feedback with personalized suggestions to help I-STs to
strengthen work during the course (Daly et al., 2010; Khan & Khan, 2019). Peer-
feedback using assessment criteria was another common strategy facilitated by the
TE:s to further support I-STs with improving their work (Hegarty, 2015; William &
Leahy, 2015). I-STs were continually provided with opportunities to reflect on their
work and engage in self-assessments (Sutton, 2012). Other strategies involving
members outside of the class, for example reaching out to experts in the field, were
amplified during the final two courses of the program. During the third course, the
TE invited experts in the field, including former I-STs, to provide current I-STs with
feedback. In addition, the feedback process was often reflected upon in the course
assignments so the TEs could track I-STs’ perceptions of and appreciation of the
feedback process. During the fourth course, the TE encouraged I-STs to identify
experts and take the lead in reaching out to their networks for feedback. Although
many of these formative feedback strategies are commonly used, it is important to
note that developing feedback literacy is a skill that requires progression and suffi-
cient time to develop trust among everyone involved in the process (Molloy et al.,
2020).

3.6 Methodology

This section describes the qualitative interpretive study undertaken to investigate the
intersections of research thinking and OEPs in a graduate program using the RSD
as a lens to examine and interpret results. After the completion of the four courses,
we recruited [-STs to be participants. Drawing on McKenney and Reeves’ (2019)
approach for design-based research, we aimed to develop a deeper understanding
about how TEs can use OEPs (Karunanayaka & Naidu, 2017), and the ways that
purposefully designed and layered assignments and formative assessment strategies
can support I-STs’ research skill development. For the research, the participants
provided consent to share artefacts of learning, such as their blog post reflections.
The study was approved by the University Research Ethics Board.

We have previously reported more detail about our study as part of our ongoing
efforts to improve the design of the program (Jacobsen et al., 2018), and discussed
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how OEP supported the conditions for learning research-based skills (Brown et al.,
2022). We recognized we needed to explore the intersection between research skill
development and OEP further by examining students’ reflections on their learning.
In this present chapter, we draw on the reflections collected over two years from a
group of 24 I-STs who were invited to participate in the study. Data included written
reflections in response to open-ended survey questions completed by the I-STs (n =
13) and transcripts from interviews conducted with a subset of the survey respondents
(n = 8). In the surveys and interviews, the participants were asked to reflect on their
experiences during the four courses. Participants in our study who were interviewed
(n = 8) also shared their blog post reflections as artefacts for analysis in the research.

For this chapter, we organized our analysis and reporting of these three types of
student reflections in response to the following question:

How do open educational practices, such as formative assessment strategies, support the
conditions for learning research-based skills?

Four members of the research team analyzed the reflections using the RSD facets
as the lens through which the data was interpreted. All text excerpts from the survey,
interview transcripts, and blog post reflections were coded using the RSD facets
and then compared across the three data sets. The results demonstrated evidence of
I-STs’ experiences in OEP, particularly surrounding formative assessment practices.
Excerpts from students’ reflections are used to help illustrate our findings in this
chapter relative to the six facets of RSD and to demonstrate how responsive teaching
is integral to OEP.

3.7 Results and Discussion

3.7.1 Facet 1: Embark and Clarify for Purposive Thinking

Reflections shared by the I-STs in our study demonstrated evidence of purposive
thinking as they embarked on their inquiry. The following excerpt from a blog post
reflection shows how one I-ST noted the importance of recognizing the influences
that background experiences and contexts can have when embarking on an inquiry
and how the opportunity to reflect on these experiences can inform the purpose of
the inquiry:

I'have blogged weekly (or more) about the course readings and my reflections on the world as

it relates to the course. Each week, I tried to relate what I read in the assigned readings to my

own context as an [[-ST] or as a learner myself. I have recognized that my personal context

has shaped my perception of education and the ethical issues associated with educational

technology. I've already acknowledged that I have a significant amount of privilege when it
comes to education, but my age and educational experiences also shape my perceptions.

In this excerpt, this I-ST acknowledged how their workplace setting influenced
thinking about their topic of inquiry related to ethical issues of educational tech-
nology. This connection between context and inquiry was a common sentiment
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expressed by the I-STs when describing what led them to selecting their topic of
inquiry and determining there was a need to explore the topic. As one way to embark
on the inquiry, I-STs shared their topic of inquiry with the TEs, their peers, and
with external audiences. The TEs used OEPs, such as an elevator pitch, to provide
opportunities for I-STs to test out their inquiry idea with peers. This is an example
of responsive teaching as an OEP that can be used to help support I-STs as they are
developing research-based skills and beginning the process of identifying their topic
of inquiry by engaging openly with peers. I-STs developed purposive thinking as
they worked out what they wanted to do, and what was meaningful for their learning
and teaching situation when they clarified the purpose of their inquiry. When imple-
menting responsive teaching as an OEP, the TEs empowered I-STs to take an active
role in their own learning journey (Barbera et al., 2017; Jahnke et al., 2020).

3.7.2 Facet 2: Find and Generate for Informed Thinking

The development of an open education resource required I-STs to find and generate
information for their inquiry and was a result of student work accomplished
throughout the courses, including the development of a draft manuscript in the third
course. One of the survey respondents described the process as a collective product
that resulted from co-design:

In this case, collaboration (co-labour) directly describes the idea that the end product, the
OER chapter, is actually a product of many minds and many hands. Students are traditionally
restricted to their own abilities and the resources they find independently. Co-design utilizes
an ongoing feedback loop where the opinions, suggestions, and resources from others are
valued.

TEs used responsive teaching as an OEP to help students find information to
help prepare a manuscript for publication in an open pressbook. I-STs also helped
each other by sharing resources (DiPietro, 2013). For example, one of the layered
learning activities involved using Twitter and a common hashtag (#EdTechEthics)
to help students curate resources (Brown & Roberts, 2023). One of the I-STs blog
post reflections captures how this learner used this approach to share resources:

I’ve found that having the #EdTechEthics hashtag has allowed me to connect with classmates
and faculty in a different way. When stumbling across an article or source that might be
applicable to others, it’s a simple link shared on Twitter to the entire group following the
hashtag and/or a direct tag to a classmate to alert them to a possible source for their research.
This casual browsing of information is much more conducive to my learning style, allowing
me time to process and browse to find things of interest without feeling the need to respond.

This excerpt demonstrates how an I-ST viewed the use of the Twitter feed as a
worthwhile strategy for identifying relevant sources. Another I-STs survey response
described how the learning activities in the courses offered an ongoing opportunity
to find and access information from a broader network of supports:
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The course was not conducted in isolation. The integration of Twitter and the publicly
accessible blogs made the learning open to the world and therefore more authentic. The
utilization of the wider #edtechethics community brought the possibility of engaging with
others around the world who have been working on the topics and provided the opportunity
to expand the student’s professional learning network.

The I-STs continued to use the Twitter feed throughout their inquiry to find infor-
mation and share information with peers and as noted by one interview participant,
“it felt like a community project.” I-STs used informed thinking to review informa-
tion curated through the common hashtag and to find relevant information for their
inquiry. When implementing responsive teaching as an OEP, the TEs engaged I-STs
in providing mutual assistance and acknowledged the significance of peer input and
open resource sharing (Di Pietro, 2013; Hegarty, 2015; William & Leahy, 2015). For
additional examples of integrating social media in learning activities and RSD, see
Mataniari et al., Chap. 6 in this book.

3.7.3 Facet 3: Evaluate and Reflect for Astute Thinking

This open access to shared resources also required I-STs to discern the credibility of
sources, referred to as astute thinking when evaluating and reflecting. The following
I-ST described using this strategy to expand their professional learning network

This platform is most challenging for me, as it is so open — that being both its strength and a
potential point of concern for me....I rarely used Twitter but now I see the potential that all
the academics raved about. It is informative, to the point, so I have actually been following
a few authors that I have read while writing a chapter .... I really found Twitter to be cool
and energetic and glad to be connected to such knowledgeable perspectives and minds. In
fact, I think I may go back to our hashtag and see if there are any more “edtech” people out
there for me to follow (Blog Post Reflection).

When TEs were using responsive teaching as an OEP, I-STs were developing
research skills and learning how to provide and receive feedback in formal (e.g.,
course learning management system) and informal learning spaces (e.g., blog spaces)
for reflection (Earl, 2012). The sheer amount of feedback provided from different
sources presented a challenge for many I-STs; nevertheless, the students appreciated
the constructive feedback as described by one of the blog post reflections:

I was able to use their [externals] feedback, as well as the feedback of my group to strengthen
my chapter significantly. My groupmates all came from different professional contexts and
we were exploring vastly different topics, however I found that we were all able to give each
other helpful feedback and provide ideas that others hadn’t thought about.... has caused me
to rethink many of my previously held opinions. It has caused me to consider what ethical
behavior looks like in relation to the use of technology, both in education and beyond.
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As a demonstration of the third facet of RSD (evaluate and reflect), the I-STs
required astute thinking for reviewing formative feedback and when making deci-
sions about using or not using the feedback provided. The TEs established instruc-
tional frameworks that enabled students to effectively discern and act upon feedback
(William & Leahy, 2015) when implementing responsive teaching as an OEP.

3.7.4 Facet 4: Organise and Manage for Harmonised
Thinking

In their reflections the participants shared how some of the feedback provided, partic-
ularly that from their peers, was not always useful and that students preferred specific
feedback with concrete suggestions on how to make the improvements instead of
broader recommendations that could move the inquiry into a completely different
direction. As we reviewed the reflections, we noted the I-STs benefited from and
felt challenged by the feedback process with their TEs and peers. In relationship to
organise and manage, one of the interview respondents said, “It was nice to bounce
ideas off of people who were in the same situation and had the same understanding of
what was expected of us, even if we started off a little bit confused.” Similarly, one of
the survey respondents commented that peer feedback was helpful when managing
so much information, “It was a great way to push me and develop skills I was weak
on.” I-STs also reflected on the comfort and level of trust in sharing work with peers
who they previously worked with and “if you’re just throwing your work out into a
random stranger’s eyes, it can be a little bit nerve-racking, so it’s a bit easier if you
know you trust the people.” In a blog post reflection, one of the I-STs recognized
the value in reviewing work created by peers and learning about different ways to
organise and manage information using shared documents (e.g., google docs):

Our group shared our diagrams/outlines with one another and found that all of us are quite
different in how we process our information, not a surprising fact but I find it simply inter-
esting to see how others brainstorm and organise their thoughts. Not to mention how fasci-
nating the various topics are. I appreciate the feedback and knowledge they can provide
when sharing their own experiences.

Responsive teaching involves making provisions for formative feedback opportu-
nities to help I-STs organise their ideas and harmonise thinking about their inquiry.
When implementing responsive teaching as an OEP, the TEs incorporated mecha-
nisms that facilitated continuous feedback regarding both the process and outcomes
of the inquiry (Molloy et al., 2020; Thomas & Brown, 2021).



3 Open Educational Practices (OEPs) for Research Skill Development ... 43

3.7.5 Facet 5: Analyze and Synthesise for Insightful Thinking

Formative feedback also helped I-STs develop insightful thinking as they developed
a synthesis and understanding of their inquiry. One of the interview participants
described formative feedback for purposes of synthesis: “It’s like a piece of art. You
just keep adding to it, molding it constantly to get this one final artifact.” Another
interview participant described this aspect of the inquiry as an “opportunity to hone
research skills and writing, analysis, assessment, what to include, what not to include,
how to relate your particular chapter to personal experience.” In a blog post reflection,
one of the I-STs reflected on the value of receiving input from peers to help understand
what ideas needed more elaboration to clarify how the information was synthesised:

[With] suggestions to use headings, I pulled apart what I wrote, started a new document, and
put my ideas down in an organised manner. As it turns out, even at that point, I had a lot of
the main ideas, I just needed to support it and explore it more.

Developing feedback literacy is a skill that requires a progression and sufficient
time to develop trust among everyone involved in the process (Molloy et al., 2020).
One of the limitations of our study is that we conducted the research immediately
following the completion of the four courses; however, the I-STs development of
the OER chapter continued for many months after the completion of the courses.
Additional feedback was provided to students from external sources, such as an
editorial team and professional copy editor. When implementing responsive teaching
as an OEP, the TEs promoted I-STs feedback literacy via the acquisition and use of
feedback from external sources (William & Leahy, 2015).

3.7.6 Facet 6: Communicate and Apply for Externalised
Thinking

It is possible, if we collected data again after the publication of the OER, that reflec-
tions would have illustrated externalised thinking and the ways I-STs applied their
understanding to their professional practice. The following excerpt from one of the
blog post reflections shows how one I-ST reflected on their journey through the
research process when developing the draft OER manuscript:

I really pushed myself in my research. This is the first time I have recorded all the articles,
websites, blogs, etc., that I looked at to gain information about [inquiry] in the classroom.
I used a spreadsheet to organise the information. I also tapped into the expertise of the
university librarians....and Twitter....see my post about ....The feedback that was given to
me. I was able to get support from my classmates and instructor, as well as my colleagues
and friends. They all contributed valuable and diverse perspectives that caused me to reflect
and reshape my thinking.

During the interviews, one of the I-STs reflected, “I feel I had the opportunity
to gain applicable skills that I can apply in the classroom.” For example, one I-ST
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described how reflective blogging could be used in the classroom, which is promising
evidence of the potential for transfer to professional work. When implementing
responsive teaching as an OEP, the TEs demonstrated a strong presence and atten-
tiveness in providing constructive feedback that can translate into further practice
(Daly et al., 2010; Khan & Khan, 2019; William & Leahy, 2015).

In the future, we recommend conducting another round of data collection later,
so that participants have an opportunity to comment on externalised thinking and
ways the inquiry may have informed their teaching. We still wonder if the I-STs
perceptions of the feedback changed after the completion and publication of the
OER chapter. For example, how did the I-STs perceptions about the amount of
feedback, or type of peer feedback, or outside expert feedback change after their
work was published? How did the I-STs experiences with OEPs and OER impact
their professional practice? In the data we also noted feedback provided by the TEs
was viewed as supportive and responsive for meeting their learning needs; however,
there was less discussion about students’ self-reflections. Did I-STs’ perceptions
about self-reflections or creating blog post reflections change in any way after their
OER chapter was published? Further research is needed to continue exploring the
RSD facets and thinking developed during the program and following the program
when TEs used OEPs and some of the I-STs collaboratively contributed to an OER.

3.8 Conclusion

Our research team’s contribution is unique as it describes how TEs interweaved
research skill development with open educational practices to scaffold I-STs research
thinking. Each course was designed with layered and renewable assignments, and
formative feedback strategies, to engage I-STs in research thinking. RSD was a
helpful framework to inform TEs learning design of participatory and collaborative
knowledge building tasks to explicitly engage facets of research thinking, such as
embark and clarify, find, and generate, and evaluate and reflect. This design, along
with our research approach using RSD as a lens to examine and interpret results,
made the outcomes of I-STs inquiry projects and evidence of research thinking
explicit and accessible to a broader professional and academic audience beyond
the duration of a program. Intentional reflection on inquiry processes via regular
blog post reflections and feedback from the TEs and others supported I-STs in self-
identification as researchers who developed and enacted diverse research skills that
amplified facets of research thinking. Analysis and reporting on three types of student
reflections using the RSD as a lens provided evidence of I-STs’ research skill and
research thinking relative to the six facets of RSD.

By providing the invitation to present, reflect, and blog openly about their inquiry
projects, many [-STs were able to gain insights about their research experiences
and processes, and to enhance their knowledge building through peer support, and
collaborative peer feedback. The participatory and collaborative activities demon-
strate responsive teaching, which is integral to OEP, helped students to engage in an
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inquiry, develop research skills, and employ research thinking. Our research on the
intersection of open educational practices and research thinking demonstrates the
value of RSD as both a design strategy and as a lens for interpreting research results.
Using open educational practices in a graduate program is a promising learning
approach for research skill development with in-service schoolteachers.
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Chapter 4 ®)
Exploring In-Service Teacher-Researcher | i
Reflexivity: Education Research

as Cultural Work

Deborah Heck

Abstract This chapter explores the evidence within In-Service teachers’ (I-STs) (n
= 8) publications of their use of the Research Skills Development (RSD) framework
as they research and then write about a contemporary educational issue relevant to
their educational practice in Australia. The practising I-STs were completing their
first semester of a Master of Education program in a course that used the RSD
framework. The analysis of the published work of the enrolled I-STs, conducted by a
Teacher Educator (TE) identified I-ST reflexivity at the commencement of a postgrad-
uate program of study to understand the value of the RSD framework to support I-ST
empowerment as researchers of classroom practice. The implications of this work
provide scope for researchers and practitioners to engage in dialogue that counters
the sole focus on a technical ‘what works’ view of educational research and opens
the potential for I-STs to engage with the cultural role of research to produce new
ways to recognise the complexity of the relationship between educational research,
practice and thinking in classrooms—to become responsive teachers.

4.1 Background

In-service teachers (I-STs) engaging in postgraduate studies as part of mid-career
professional development enter their studies with various views of educational
research. Typically, they see themselves as readers and users of research. In the
context of Australia, there has been a significant shift toward a reliance by policy-
makers on a “what works” agenda. An emphasis from policymakers to fund large-
scale meta-analysis studies that translate research into specific classroom imple-
mentation strategies has resulted in funding for research being funnelled into estab-
lishing independent bodies to translate research into measurable classroom practices.
The Australian Education Research Organisation (AERO) is a recent example of an
organisation established to undertake this work. The organisation aims to generate
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and present to practitioners and policymakers evidence for implementation. The
standards of evidence chosen guide the focus on a narrow interpretation of what
constitutes research evidence and emphasise the technical role of research. While
there is an acknowledgment of the need for teacher reflection, AERO’s reflection
guide begins with the narrow research base identified rather than including the prac-
titioner’s evidence (Australian Education Research Organisation, 2021). Hence, there
is no evidence of space for the cultural role of research and practitioner knowledge.
This chapter explores the evidence of applying the Research Skills Development
(RSD) framework (Willison & O’Regan, 2007) within the publications of I-STs (n
= 8) at an Australian regional university. The analysis of the published work of the
enrolled I-STs identified their reflexivity at the commencement of a postgraduate
program of study to understand the value of the RSD framework to support I-ST
empowerment as researchers of classroom practice. As a Teacher Educator (TE), I
start with a vignette to bring to life my context, practice, and engagement with I-STs
and the RSD Framework and the opportunity for responsive teaching to emerge.

4.2 Vignette: Master’s Zoom Class

What a difference a semester makes in the life of an I-ST undertaking a postgraduate
Master of Education. As I joined my online zoom class for the beginning of semester
2, I found the group discussing publication progress, sharing links and congratulating
each other on recent acceptances of published work, and discussing ways to engage
with publishers or readers. This scene is a stark contrast to the beginning of semester
1 when the group of I-STs commenced their study. The group are now reflecting
on how their initial narrow view of the connection between teaching, practice and
research in education expanded as the semester progressed. It is wonderful to take
a moment to see the exhilaration and joy as these I-STs engage in these deep and
respectful discussions providing support to one another and reflecting on how their
engagement and contribution to education discussions make a difference. I have been
drawn to the work of Santoro (2019), who challenges the contemporary emphasis in
the media on teachers leaving or not being attracted to the profession because they
are burnt out. She counters this argument with the view that these teachers are not so
much burnt out as frustrated and disillusioned with contemporary education policy
and practices. The I-STs in my zoom classroom are the anthesis of these images.
They are basking in the exhilaration of engaging in something challenging, staying
with it and then sharing their new knowledge with those who might be able to do
something about it on Monday. The emphasis in the course is on returning many
teachers to why they joined the profession in the first place and their concerns about
social justice and making a difference in the lives of young people. We explored the
purposes of education (Biesta, 2015) and engaged with the opportunity to explore
an educational issue that “focuses on the value of education as part of what it is to
live a good life” (Griffiths, 2012, p. 655). The two initial cohorts completing this
semester 1 course had expanded their horizons, examined their world and work from
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different perspectives and often ended up in places that none of us imagined when
the semester began.

4.3 Why RSD in Postgraduate Study

Most I-STs returning to study at the postgraduate level are familiar with undergrad-
uate education that require students to engage with specific readings and complete
a range of short-term tasks and assessments on a wide range of topics for each
course. The shift in postgraduate level education courses to selecting your area of
interest and engaging in a sustained investigation on one topic across various assess-
ment tasks is somewhat unfamiliar. The RSD framework offered a lens to consider
the key facets that the course should cover identifying the topic, different ways to
find information, developing ways to be reflexive about what and how that informa-
tion is found, managing the volume of information available on a topic, redefining
the topic as understandings emerge, finding a range of different viewpoints synthe-
sising, analysing and evaluating. The RSD facets (Willison, 2018) were helpful as
the course learning outcomes and the assessment was designed. Table 4.1 illustrates
how course learning outcomes and RSD facets align. The three assessment tasks,
explained further in Sect. 4.5, were designed to support my work as a TE to contin-
ually divert I-ST attention back to the world and their topic of interest as a means to
engage with responsive teaching.

The developmental focus of the RSD’s levels of autonomy across the range from
supervisor prescribed research to unbounded research provided in the format of a
rubric was counter to my own understanding and experiences of research as cyclic
and, at times, two steps forward and three steps back. The levels of autonomy did
not help assist me in diverting I-STs attention back to consider what the world they
live in might be asking of them as they explored their topic. This aligns with Biesta’s

Table 4.1 RSD embedded in course learning outcomes

Course learning outcome RSD facet (Willison, 2018)

1. Select and justify an issue or problem in contemporary Embark and clarify
education practice that contributes to social justice and/or Find and generate
sustainability

2. Identify and critically analyse the rigour of published research | Find and generate
related to the contemporary issue or problem Evaluate and reflect

3. Investigate and evaluate education practice using advanced Organise and manage
theories, concepts and standpoints Analyse and synthesise

4. Apply reflexivity in education research Find and generate

Evaluate and reflect
Analyse and synthesise

5. Generate communication using academic integrity to impact Communicate and apply
education practice and policy
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(2017) concern about how temporal developmental scales generate a linear view of
education. Hence, my focus is on the facets and their descriptions rather than the
levels of autonomy (see McLeod Chap. 7 for a detailed use of levels of autonomy).
The RSD framework was embedded in the course structure, and approach only shared
in full later in the course when the I-ST had more of an understanding of the cyclic
rather than linear nature of education research as part of my own responsive teaching
pedagogy. For additional examples of applications of RSD frameworks in the context
of postgraduate study see Brown et al., Chap. 3 in this book.

4.4 Theoretical Framing of Research Thinking

As a university TE working in higher education, one of the challenges I face in
my work is considering how postgraduate study by I-STs achieves the purposes of
education. It is useful to be guided in my work by the work of Biesta (2017) who
suggests that we need to take up the role of teacher and consider both what should
be learned and the reason for the learning. Reframing teaching in this way identifies
the UE’s central role and rejects the contemporary focus on learners as objects and
educational time as linear and developmental. Reframing teaching in this way has
also changed my orientation to practice and allowed me to explore the three purposes
of education in the first-semester course. Biesta (2020b) suggests the key functions
of education include qualifications, socialisation, and subjectification. Qualifications
are focussed on knowledge and skills about how the world works, and socialisation
examines how cultural practices and traditions influence the (re)presented knowledge
and skills. The third function, subjectification, explains the way education restricts or
enhances students as individuals. As I wrote the course, I considered carefully how
the course might be an opportunity for I-STs to encounter the world and education
research and the breadth of the functions of education. Postgraduate I-STs engage
in a Master of Education to achieve a qualification they can add to their curriculum
vitae. However, I was interested in reflecting on the possibilities of engaging with
the course, with me as a teacher and the collective group of I-STs. There could be
space for deep engagement with research thinking and even for the possibilities of
the socialisation and subjectification functions of education to be encountered. Can
teachers in this in-service Master’s in Education context engage more publicly as
intellectuals in their work? (Heck, 2022).

Subjectification was the most challenging of these three aspects to consider as
the UE. Can I create a context where postgraduate I-STs have the freedom to deeply
consider something they are curious about in the world of education? Biesta (2022,
p. 91) recently summed up the idea that students might ask, “what the world is
asking from me?” When designing this course in 2019, I considered this question by
reflecting on my own professional trajectory and the way I had not imagined where
I would end up and what I would be doing in the world as a teacher. I reflected on
what I might have needed from my TE that would allow me to engage in the world
in ways I could not imagine? I now realise I was considering the notion of providing
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an opportunity for I-STs to ask what the world is asking of them as an educator. An
opportunity for I-ST to explore what it means to engage with research as a core part
of their work. Teachers who engage with research as part of their postgraduate study
have confidence in their research literacy and ability to make critical judgements and
decisions as professionals (Woore et al., 2020). What emerges is a different view of
professionalism based on the expertise of teacher judgements that I feel underpins
responsive teaching.

The challenge as a TE comes as I navigate the disjuncture between my views of
education research and teacher professionalism with contemporary policy and prac-
tice. The world of schools and teaching has become increasingly focused on a quality
and effectiveness agenda privileging research that uses randomised controlled trials.
This “what works” agenda has been criticised for bypassing teachers as professionals,
at a time when policymakers adopt evidence from selected research for implemen-
tation in schools (Krejsler, 2017). My role as the TE is to continue taking up the
challenge from Biesta (2022) to be the teacher who re-directs and refocuses the I-
STs attention back to their topic and what the world might be asking of them. This
included problematising the “what works” agenda and identifying the need to focus
more on how we might go about teaching students (Siegel & Biesta, 2021). Hence, it
is helpful to consider research in terms of how it might be used or provide meaning
for educational practice. Biesta (2016) suggests that research can undertake both a
technical and cultural role. Most I-STs are familiar with education research’s tech-
nical role in generating knowledge for educational practice. However, educational
research’s cultural role in making sense of the world in different ways is a very new
concept. Exploring the cultural role means embracing the lack of clarity offered by
research as an opportunity to explore different ways to engage with and understand
educational practices that underpin responsive teaching.

I grappled with how I would work as a TE to redirect attention to different ways
of thinking about education research and considered providing a focus for I-STs that
connects back to the core values that drew them to the profession contributing to
human good through either social justice or sustainability lens. My re-direction role
was taking shape in the form of researcher reflexivity. I found it helpful to consider
how I could work with I-STs to understand how their perspectives changed over
time (Gerstl-Pepin & Patrizio, 2009). My ongoing work as a TE is to continue the
dialogue in the classroom by engaging in questions and redirecting, which underpins
my own practice as a responsive teacher. My redirection is often framed by the three
considerations suggested by Biesta (2020a), reminding us to consider that education
is not certain and continues to be an experiment, that education does have a purpose,
and is not focussed only on producing objects but also contributing to human good.
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4.5 Making the Shift to Postgraduate Research

Designing assessment tasks is a requirement for the qualifications component of
education to meet university accreditation requirements. Another challenge was the
multiple aspects of the university systems that return us as educators to a linear
notion of time and a developmental notion of learning, including such rudimentary
notions as specified start and finish dates and assessment submission deadlines. A
nested assessment design was generated to allow I-STs to cycle back and revisit their
research thinking. The final task as a draft publication was generated so that I-STs
could review the feedback and then take the work into the world beyond the bounds
of the course. An overview of the formative and summative aspects of the three
assessment tasks and their connection to the RSD framework provide the context for
analysing the final submitted publications analysed in this chapter.

Task 1 focussed on each I-ST thinking about a topic connected to social justice
or sustainability in their practice. A formative first assessment item allowed all in
the group to discuss and collectively refine the topics for investigation. At this stage
of the semester, the work was focused on embarking and clarifying the issues to be
investigated, finding information, deciding what would be useful and then managing
the arrangement of often a large volume of material. Many I-STs began with a big
idea and developed their understandings of a specific topic based on their practice,
reading from academic literature, professional readings, policy, and curriculum docu-
ments. The summative assessment item for this task was a written description of the
contemporary issue and an explanation of the reflexive process used to identify this
topic and how the topic connected to social justice or sustainability and education
theory.

Task 2 invited I-STs to explore the breadth of research available via university
library databases that are often not accessible to I-STs. Building on the work in task 1,
I-STs then examine the different types of scholarship and explore additional ways to
find, analyse, evaluate, and assess educational research. An annotated bibliography
format was selected for this task because it allowed for ongoing and continual refine-
ment of the assessment piece facilitating an iterative rather than a sequential approach.
The shift here was to enable I-STs to continue finding and removing items from the
annotated list and replacing them quickly. The assessment task was also concerned
with developing ways to manage, organise, and evaluate ideas as a researcher when
deeply examining a topic. Unlike much undergraduate study, I-STs in this context
needed to understand the importance of revisiting and rereading research as a crucial
aspect of being a reflexive researcher. The task provided an opportunity for I-ST to
rearticulate their refined understanding of the educational issue or topic and how it
connected with social justice or sustainability before selecting ten research papers to
create an annotated bibliography and another opportunity to define the contemporary
issue and its relevance to social justice or sustainability in education.

Task 3 invites I-STs to share their new understandings with an appropriate audi-
ence. The professional writing portfolio asked I-STs to consider an audience, a
message, and a public way to engage and share their message in the form of a
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lead or feature article in a professional journal or magazine. The portfolio included
both the manuscript and a detailed description of the choice of journal and audience
for the message. The published work of the I-STs forms the data set for analysis of
the RSD framework in this chapter.

4.6 Methodology

A qualitative interpretive research design was adopted in this study to explore how the
facets of the RSD were evidenced in I-ST professional scholarship. The published
work of the 2020 and 2021 I-STs undertaking the Researching Education course
was analysed to identify the ways each facet of the RSD was evidenced in the nine
published papers. A total of 18 IS-Ts participated in two-course offerings in the first
semester of 2020 and 2021, nine I-STs each year. In 2020, 2 I-STs achieved three
publications, while in 2021, six I-STs published their work. The nine published
papers form the data set for analysis of how the published work evidenced the RSD
Framework.

The study generated narrative descriptions of how the I-STs used the six facets of
the RSD Framework (Willison & O’Regan, 2018) in their publications. This analysis
was achieved through the application of Miles et al. (2020) first and second cycle
coding to describe how the publications evidenced I-STs reference or use of the RSD
facets. First cycle coding involved identifying the key topics evidenced in the text
based on the RSD facets. While the second cycle coding drew together the pattern
evidenced across the publications in the form of a narrative description of each RSD
facet using evidence from the data to support the emerging patterns and themes
identified.

4.7 Results and Discussion: Researcher SKills in I-ST
Publications

The findings and discussion illuminate the evidence of the six facets of the RSD
framework using examples from the I-ST publications. I begin with communicating
and applying because the data analysed are the published work of the first two cohorts
completing the Researching Education course. It is essential to note the iterative,
cyclical and overlapping nature of the facets that can be lost in their sequential
presentations as findings.
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4.7.1 Communicate and Apply

The nine published papers developed by the cohort of 18 I-STs, who completed the
course of study, evidence these teachers’ ability to communicate and apply research
that concerns them as classroom teachers. It is helpful to begin with this aspect of
research skill development because the papers generated by I-STs form the data set
used in this study. These papers represent each I-ST’s ability to communicate with
a particular audience about an educational issue or problem. Two groups of issues
or problems were the focus of inquiry and publication by the cohort. The first was
curriculum and pedagogy, including topics such as access and use of information and
communication technology in schools (Cochrane, 2020), mathematics anxiety and
pedagogy (Anson, 2021), special education curriculum (Burke, 2021) and student
engagement with nature (Poeder, 2021). The second group of topics were focused on
teacher wellbeing and support. These contributions examined topics such as teacher
resilience and self-efficacy (Greensill, 2020a; Smith, 2021), teacher job satisfac-
tion and work-life balance (Greensill, 2020b; Miller, 2021) and the development of
teacher induction programs for alternative school contexts (Andrews, 2021).

There were submissions to three categories of publication: professional associ-
ation journals, online not for profit newsletters and online commercial publisher
newsletters or journals. Each author identified and aligned their message with the
audience, the publication aims and their key messages. All publication options did not
require authors to pay fees or charges to publish their work. Three of the publications
were submitted to professional associations journals. For example: the Association
of Heads of Independent Schools of Australia publishes the journal Independence
(Andrews, 2021). The Australian Association of Mathematics Teachers launched in
2019 a new journal Australian Mathematics Education Journal (AMEJ) (Anson,
2021). Australian Council for Computers in Education published the Australian
Education Computing journal (Cochrane, 2020) (journal publication is currently
paused). Typically, these publications are made available to members in print or
online and are only accessible via a subscription. Academics edit the mathematics
and computing journals as part of their role in teacher professional associations, and
the papers in these journals were blind peer-reviewed before publication. These three
papers targeted a specific audience, leaders in independent school settings and in the
case of mathematics and computing, the target audience of educators and leaders
in schools as well as TEs and teacher education students. The evidence provided
supported these educators’ decision-making in their day-to-day work deciding on
classroom pedagogy, school information and communication policy and developing
teacher induction programs.

Three of the publications appear in Teacher Magazine, an online publication
produced by the not-for-profit Australian Council for Educational Research (ACER).
ACER is funded through commissioned services, including educational research,
professional development and assessments (Australian Council for Educational
Research (ACER), 2022). Teacher Magazine has a specific wellbeing section of
the online journal; two articles were published in this section of the website (Miller,
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2021; Smith, 2021). The third article published in Teacher Magazine was submitted
as a reader submission (Poeder, 2021), providing space for teachers and educators to
share their work. The Teacher magazine website provides a mechanism for teachers
to sign up to receive a teacher bulletin to keep up to date with website content. Infor-
mation on this website is searchable and freely available. The target audience for
these papers was practitioners in the field who are working as teachers to provide
support for their reflections on their work-life balance and their classroom pedagogy.

Two different commercial publishers published the final three articles. Two were
published as a series of articles on teacher job satisfaction in Education Today
published by Minnis journal in a section on school management (Greensill, 2020a,
2020b). The third paper in this group was positioned as an opinion piece in the K-
12 version of The Educator Australia, an online publication produced by Mumbrella
Publishing (Burke, 2021). Most of these publications are freely available and search-
able on the publisher’s website. The publications targeted leaders and those with the
option to influence the development of policy and practice concerning special educa-
tion curriculum and those with the ability to create space for and support teacher
satisfaction.

4.7.2 Embark and Clarify

One of the biggest challenges for the I-STs was identifying and refining a topic of
study. The freedom to choose a topic of their interest was a double-edged sword as
the I-STs began exploring the literature. The selection of social justice or sustain-
ability in education as a lens to anchor the purpose of the exploration was an essential
pedagogical move. Educators as practitioners are problem solvers, and often their
immediate response is solution focused. However, in embarking and clarifying a
contemporary issue in education we sought to examine and explore a topic and
consider what research had to say about it from different angles, perspectives, and
worldviews. Hence, the need to move away from our immediate solution focussed
response. As an example, an I-ST was concerned about the role of mathematics
anxiety and disengagement in her secondary mathematics classroom. The resulting
publication identifies the clarified topic she embarked upon as “my learning journey
through the literature as I tried to understand mathematics anxiety and related disen-
gagement, and find some suggestions for what I could change in my teaching to
support these students so that I could re-engage them with mathematics” (Anson,
2021, p. 12). Miller (2021, p. 2) was concerned about why she and other teachers
were “drowning in paperwork” and found “it had never occurred to me how the
history of the political influence in education affected us.” These examples illustrate
the iterative nature of the embarking and clarifying research thinking as evidenced
in the published work and provide a context for the ongoing use by the TE to return
the I-STs to the three key questions of education being uncertain, purposeful and
contributing to human good (Biesta, 2020a).
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4.7.3 Find and Generate

Finding out rather than moving towards a solution and sitting with the uncertainty
was something most I-ST found novel, as their day-to-day work practices do not
allow for time for this longer-term engagement. Sitting with the one issue for an
extended period of the semester provided these I-ST with the opportunity to reflect on
various voices and viewpoints. The sources of material used in the nine publications
identified that finding out what to use was drawn from practice and literature. Several
publications used stories of personal or classroom practice. For example, Poeder
(2021) shared a classroom moment to illuminate and connect classroom practice with
the need for young people to connect with nature. These moments were then also
connected to policy and academic literature. In contrast, the academic publications
used education theory as a frame to examine a topic and then connect this with
practice. For example, Cochrane (2020, p. 2) identified the paper “will investigate
the digital divide and domains of capital (Bourdieu, 2002) and discuss how these
contribute to impact student access to and use of ICT.”

4.7.4 Evaluate and Reflect

Generating ways and means of evaluating levels of trust and weighing up ideas
across the range of perspectives from practice and the literature was a challenge for
I-STs as they negotiated the different types of publication options. In the context of
the newsletter style commercial publications with limited or no options for refer-
encing required careful consideration. Burke’s (2021) publication in a commer-
cial newsletter was positioned as an opinion piece focussed on the question “what
curriculum is appropriate for students at Special School” (p. 2). To evidence the
approach used for evaluating and reflecting on this topic, a problem-solving process
was articulated. One of the challenges faced for this publication, where no reference
list was included, was providing the structure of the argument and incorporating
the evidence used during the reflection. This was typically achieved by referring
to key authors by name and institution to explain who has been trusted and why
in the text. For example: “... Bruce Knight from Central Queensland University
considers the onerous task for teachers and schools to implement and differentiate
outcomes” (Burke, 2021, p. 4). This contrasted with the opportunity provided in
the journal publications to evidence evaluating the literature in more depth with a
focus on identifying both the complexity and limitations of research often evidenced
by comparison and contrast. For example, “Research identifies a positive impact
on academic achievement for disadvantaged students afforded ubiquitous access to
appropriate digital technology at home over a period of time. In contrast, advan-
taged students who already have access to digital technology at home demonstrate
a negligible or even negative impact on academic achievement when provided with
additional access to digital technology” (Cochrane, 2020, p. 1).
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4.7.5 Organise and Manage

The I-STs began with more short-term notions of engaging with a topic and relied
heavily on remembering what they had read recently to generate their responses.
Longer term engagement with a topic required a different skill set. Most I-STs were
unfamiliar with some of the contemporary electronic tools that can be used to store
and manage literature. In our case we used the university supported tool of Endnote
to explore how technology could support our management and organisation of what
we read and connect it easily to what we write using cite as you write tools. As
we progressed throughout the semester our dialogue often shifted to sharing ideas
and experiences of what was working and what else might be useful to organise
and manage our research thinking. For example, mind mapping of ideas and then
generating groups of papers in Endnote on specific topics allowed I-STs to consider
the patterns that were emerging in the literature they were reading. This example
of pattern identification is evident in the work of Smith (2021) whose literature
analysis identified four components of teacher resilience. The four pillars provided
the organisational structure for the publication. Similarly, the organisation of a series
of publications by Greensill (2020a, 2020b) indicates the ability to group ideas into
components to communicate them to the audience of school leaders.

4.7.6 Analyse and Synthesise

Critically synthesising and creating new knowledge was a skill set shift for most
first-time postgraduate I-STs. The I-STs needed to consider their own emerging view
based on their analysis of what the research says about their topic. For example, in
a publication targeted at independent school leaders a summary of the minimum
requirements for an induction program were identified as “a mentoring program,
structured contextualised reflective practices, school culture training policy and
procedure induction” (Andrews, 2021, p. 29). The paper goes on to explain and
justify the literature in these three areas and concludes with a call to action for all
school leaders “so, the question is, what does you induction program look like”

(p. 30).

4.8 Conclusions and Implications

I-STs often find engaging with postgraduate study in their first semester a thought-
provoking shift because of their contemporary experience in the field focussed on
“what works” and their previous undergraduate experiences of university study. The
course offered an opportunity to examine research from different viewpoints and
consider what that might mean for different ways of reading, doing, and using
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research. Being given the freedom to choose in the context of postgraduate study
is important for I-STs to connect a topic of importance to them and their practice.
Choosing to examine a social justice or sustainability issue meant that I-STs often
needed to start to think about their issues in different ways beyond their typical prac-
titioner solution focussed approach. My role as the TE was to challenge examine and
question the group and develop their own abilities to engage in these dialogues and
engage as a responsive teacher. The group developed the ability to be reflexive and
often posed questions and participated in redirection with me as the teacher using
Biesta’s (2020a) frames of the experimental nature of education, the purposeful
nature of education and the possibilities for contributing to human good rather than
production.

At the conclusion of the course all I-STs were encouraged to submit their work
for publication and to share with group their experiences of the publication process.
Some I-STs did not wish to publish their work. However, others submitted and did
not hear any response while others are currently undertaking revisions or redefining
their work and audience. This ongoing process of publication, review, and reflection
outside of the bounds of the formal course of study has attended to my concerns
about the temporal nature of education and its impact on I-ST engagement with the
cyclical nature of education research. The final assessment task design as a draft, with
feedback provided for response, was left incomplete on purpose and provided I-STs
the freedom to choose how they engage with their ongoing research thinking. This
attested to the notion that the course sought to position professional scholarly writing
as a process of production and communication. A further example of I-ST scholarly
publication is provided in this book by Brown et al. (Chap. 3). Further research
could examine the ways and means to evidence I-ST engagement with the process of
communication as process rather than product in the context of postgraduate study.

The course sought to explore a more balanced means of contributing to Biesta’s
three purposes of education qualifications, socialisation, and subjectification. In this
context, participation in the course allowed each person to achieve credit for a
required course in their program of study. I also contend that there were oppor-
tunities to reflexively engage as an I-ST and researcher to examine research as a
social practice in the context of education and engage with the socialisation purpose
of education. This aspect also included an examination of both the technical and
cultural roles of education research and required responsive teaching pedagogy. The
subjectification aspect was something that emerged for some members of the group
as they found their voice and engaged with the world in a way that allowed them to
be the kind of educator they wanted to be, as illustrated in the work of Miller (2021).
These are moments not planned or designed but opportunity that emerge with open-
ness. Hence, I resolve those moments of subjectification can emerge, but I doubt they
can be created, and provide an opportunity for further educational research and its
role in enabling responsive teaching.

The work of using the RSD framework with postgraduate I-STs required further
exploration. Further research can examine the way the development of research skills
might operate across a range of disciplines. In my own work, as the first cohort of
I-ST reaches the conclusions of the postgraduate study I am keen to engage in some
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further research that explores the way they have used their newly acquired research
skills in their work as a teacher both in terms of their practice and their work with
students in the classroom. In addition, some further work is required to examine ways
to represent the RSD framework in ways to privilege the cyclical nature of research
thinking and overcome the temporal and development challenges identified. The
application of the RSD framework provides a means for teachers to be reflective
and responsive as they engage with the education as a human event that requires
research thinking that explores both the technical and cultural aspects of the practice
of teaching.
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Abstract To address higher education teaching efficacy, this chapter describes how
the Research Skill Development (RSD) framework has been successfully applied to
underpin professional development programs, namely through Communities of Prac-
tice (CoP) that explore research-thinking and a host of research-oriented teaching
practices in two universities. These universities are, respectively, located on the Cana-
dian prairie and in the Midwestern United States. In our professional roles, we provide
professional development for university educators (UEs) across all disciplines and
modalities. The RSD framework sparked interest amongst university educator partic-
ipants by encouraging discourse on research thinking and by providing a common
language to interrogate existing practice and to envision new teaching possibili-
ties. The RSD framework catalysed and supported individual and group research
thinking. In turn, university educators engaged with research-oriented teaching prac-
tices and publishing on teaching practice in the field of Scholarship of Teaching
and Learning (SoTL). Our findings indicated that lasting and meaningful change
to research-thinking, in research-oriented teaching practices, and in SoTL, can be
enabled through CoP that are underpinned and guided by the RSD framework. This
chapter positions the RSD as a valuable and strategic tool for improving teaching
while mitigating changing university agendas and concomitant challenges.
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5.1 Background

Higher education and academic sectors comprise two principal audiences, univer-
sity students and those who teach them. University educators (UEs) come from a
range of disciplines. Included in the student audience, within Faculties or Schools
of Education, are preservice teachers (in undergraduate and master’s programs) who
intend to join the workforce as Pre-K to grade 12 teachers. There are also students
enrolled in master’s programs who are already school teachers (In-service teachers
or ISTs). All those who teach in university degree-granting programs, including in
schools and faculties of education programs, are called here UEs and they are the
focus of this chapter.

Many UEs are not substantially trained in pedagogical practices, with their training
focusing on research. These UEs may have limited teaching experience or limited
exposure to instructional theories and practices. To overcome such gaps in experience
and exposure, most universities, including the two discussed in this chapter, main-
tain university teaching and learning centres (TLCs) aimed at creating institutional
environments that are responsive to improving UE’s teaching and students’ learning.

The professional development (PD) activities described in this chapter focus on
forming and sustaining Communities of Practice (CoP) wherein UEs come together
as a cohort with a facilitator or guide to explore and evolve their teaching practice
over a period of time (Lave & Wenger, 1991; Taylor et al., 2021). Facilitation of the
CoPs described here utilized six facets of the Research Skill Development (RSD)
framework (Willison & O’Regan, 2006, 2018). The RSD framework provided an
adaptable, flexible pedagogical tool that was well suited to catalyse and support
responsive teaching utilizing research-oriented pedagogies. Research-oriented peda-
gogies have been a growing area of interest across universities in North America and
internationally (Kenny, 1998; Jenkins & Healey, 2018). RSD-informed CoPs engaged
participants in cooperative and interactive PD through exposure to research-oriented
instructional techniques and tenets. The authors found that the RSD framework
proved an effective mechanism to develop responsive teaching practices by sparking
and sustaining participants’ interest and helping TLCs identify and consolidate good
teaching/learning practices. The RSD framework provided a common language for
UEs to communicate across disciplines, interrogate and reflect on existing practice,
and respond quickly to immediate needs of instructors and institutional environments.

5.1.1 University Educators and Research Thinking

TLCs PD activities usually involve workshops, training sessions or event series,
expert speakers, micro-credentials, one-to-one consultations and CoP. Typically,
activities help educators find and clarify evidence-based theories and teaching
practices.
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Figure 5.1 illustrates how TLCs target UEs as the primary audience for PD activ-
ities while being cognizant that the reason is to impact students’ learning through
improved and responsive teaching. The primary audience is complemented by grad-
uate students with teaching responsibilities or undergraduate students where they are
specifically enlisted as teaching assistants or research coaches. UEs’ students then
form the secondary audience and include pre-and in-service teachers with the poten-
tial to impact students in pre-K to twelfth grade schooling. Teachers may also impact,
adult learners in other contexts, such as polytechnics or business training.

We apply research thinking and responsive teaching as conceptual tools in the
educational development of UEs. They inform “teaching as a habit of respond[ing]
dynamically to students’ diverse needs and the evolving demands on their lives”
(Willison, Chap. 1 of this book), including the habit of foresight and responsive-
ness in course-design and in implementation and assessment of student learning.
Research thinking, as described by the six facets of the RSD framework, posi-
tions educators to “react... to contingencies and systematically adapt their practice
through consolidation and change” over time (Willison, Chap. 1 of this book). Related
to research thinking is research-oriented teaching, denoting a set of strategies that
elicit student research skill development. Two vignettes, shared here, describe how
research-oriented teaching skills are developed with UEs at two different universities.
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5.2 Vignettes

Our first vignette comes from an Institute for Teaching and Learning (ITL) at
a research-intensive university in Canada supporting the learning of over 30,000
students. Academic staff at the ITL is responsible for advancing responsive teaching
and learning emphasizing development of instructional capacity around experien-
tial learning (EL). Undergraduate research is a key component of EL and involves
course-based research experiences along with faculty-mentored studentships and
assistantships. ITL academic staff seeks to build instructional capacity across high
impact practices (Kuh, 2008) by providing workshops, online learning modules, prac-
tical guides, and CoP. One aim was to respond to institutional goals for integrating
experiential learning specifically increasing curricular opportunities for undergrad-
uate research through an initiative called Course-based Undergraduate Research
Experience, or CURE.

Our second vignette is from an American Midwestern polytechnic university’s
Teaching and Learning Center (MTLC) supporting the learning of more than 7500
students. This vignette focuses on how the MTLC staff helped educators integrate
evidence-based and high-impact (Kuh, 2008) practices into their teaching in response
to the university’s mission to provide learners with discipline-specific skills and
professional competencies.

Both the MTLC and the ITL employed Willison and O’Regan’s (2006, 2018) RSD-
framework with communities-of-practice (Lave & Wenger, 1991). The activities and
deliverables across the two contexts were conceived of and executed independently
of one another. Surveys and interviews in both contexts were used to gauge impact
on UEs’ responsive approaches to teaching and on students’ research thinking and
research skill development.

5.2.1 Vignette 1: Finding a CURE

ITL was tasked in 2020 with expanding opportunities for students to engage in course-
based undergraduate research experience (CURE), comprising research, scholarship,
artistic exploration, inquiry-based learning, design and prototyping. The guidelines
for quality curricular undergraduate research at the institution were informed by
definitions put forward by the Council on Undergraduate Research (CUR, 2021).

One mechanism for expanding opportunities was to invite UEs to participate in
PD aimed to enable them to design and implement CURE in an existing course. The
ITL reported that over a two-year period, 12 educators became involved in the PD and
CoP. Eleven of these 12 university educators went on to offer CURE in courses they
taught. Across four semesters they reached more than 1700 undergraduate students.
Program evaluation captured the impact on the UEs’ participants including changes
to their practice, connections across peers and colleagues, and impacts on student
learning.
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UEs in the CoP were provided content and resources that empowered them with a
curated set of foundational resources, strategies, examples, and PD exercises. Educa-
tors were exposed to the RSD frameworks (Willison & O’Regan, 2006, 2018) in
terms of how these could be used in teaching practices where undergraduate research
was a pedagogical strategy. Educators explored assumptions, values and responsive-
ness around teaching, research, student skills, and students’ prior knowledge. They
embarked and clarified research-focused learning outcomes, found and generated
learning activities, and organised logistics and assessment protocols. Educators were
provided with examples to critique and to inform their own designs for either online
or in-person teaching contexts.

The RSD-enriched PD stressed the importance of cultivating a community
of student researchers, inclusion of student collaboration, and communication of
research findings on the part of students. UEs discussed critical reflection and
authentic assessment as means for consolidating students’ research-oriented learning.
Throughout, UEs were invited to consider and discuss topics such as subjectivity
in assessment, different epistemologies, and the effects of student well-being on
learning.

5.2.2 Vignette 2: Caching the RSD

A group of UEs across MTLC’s campus actively engaged from 2014 to 2021 in
promoting undergraduate research as a best and high impact practice (Kuh, 2008).
Efforts to enhance student learning resulted in a student senate resolution to incorpo-
rate undergraduate research as a signature experience; participating at a system-level
in a National Science Foundation-funded series promoting undergraduate research;
and a Chancellor’s directive to provide PD for UEs focusing on undergraduate
research. In response to these initiatives, the MTLC’s PD focused on building exper-
tise for UEs beginning with a common definition of research and on developing
research experiences for students. John Willison (of Willison & O’Regan, 2006)
visited MTLC’s campus, conducted a multi-day workshop helping UEs understand,
and explicitly communicate, six facets of research skills to their learners. After
Willison’s visit, a multi-disciplinary team of UEs and educational librarians spent
an academic year in a community of practice (CoP) creating responsive teaching
environments using the RSD framework in their own contexts. Participants sought
out and adapted resources for their own use and employed scholarship of teaching
and learning (SoTL) strategies to evaluate the effectiveness of employing the RSD
framework in their instructional practices.

Eighteen months after Willison’s visit, UEs and an academic librarian from the
MTLC-sponsored RSD CoP, helped other UEs integrate undergraduate research
experiences into their own instruction using geocaching as a simile for integrating
research skills into instruction. The aim of the exercise was to engage participants in
the research process, problem solve as a team, communicate effectively, and partici-
pate in active learning processes that mirrored elements of the RSD framework. The
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caching activity culminated in UEs being asked to connect the RSD framework to
the activity they had just experienced, reflect on the types of communication that
occurred, and share how the RSD framework and the workshop experience might
enhance student learning in their individual contexts.

5.2.3 Approach for RSD

In both vignettes, there was an impetus for institutional change. Key staff, including
teaching and learning centre directors and academic staff working as academic devel-
opers or administrators, examined the institutional environment, considered the social
infrastructure and cultures, and consciously chose the RSD framework as a founda-
tional framework to respond to the demands of the institution while addressing the
needs of instructors and students. The rest of this chapter focuses on the efficacy of PD
programming across the two universities. We identify how two teaching and learning
centres integrated the RSD framework into their PD and articulate the effectiveness
of creating responsive teaching environments.

Experience with the RSD framework indicates that individuals need time to engage
with, implement, and refine RSD-related practices in order to become confident and
competent. The U-TLC in this chapter gauged their impact by collecting qualitative
and quantitative feedback and surveying past participants in RSD-related PD. The
results provide a glimpse of PD impacts across institutions and provide insights for
other teaching and learning centres interested in responding to their own institutional
environments.

The efficacy of CoP is achieved through features termed “collegial, flexible, recip-
rocal and generous” (Taylor et al., 2021, para 17). The qualities and internal influence
of CoP as PD tools for research-oriented teaching and thinking, and based on the
RSD framework, respond to additional factors affecting institutional environments
including leadership, strategic plans, disciplinary epistemologies, and institutional
cultures.

5.3 Methodology

Both qualitative and quantitative data were used to examine the effects that RSD-
related CoP and other RSD-related PD initiatives have on UEs perceptions of effec-
tiveness and student learning in the ITL and MTLC contexts. Weaving qualitative
and quantitative data together across contexts allows teaching and learning centres to
consider impacts through a broader, institutional environment (Taylor et al., 2021).
As Willison asserted, “to enact effective change, consideration must be given to the
ecology of learning, where changing one aspect of learning may have an impact on
other key aspects” (Chap. 2, p. 31). While it has been established that student learning
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is affected vis-a-vis extended engagement in capacity building for academic educa-
tors and UEs through communities-of-practice, collating evidence relative to the
student experience or institutional value happens through noting changes to language,
value, and practices (Roxa et al., 2011).

5.4 Results and Discussion

We tie our analysis of PD and its impact on UEs and students using elements of a
framework for integrated teaching & learning networks (Taylor et al., 2021; Roxa &
Martensson, 2013; Pyorili et al., 2015; Pataraia et al., 2015; Willison, 2012). As
well, we tend to the themes of consolidation, change and connections (Willison,
see Chap. 1) in the context of systemically supporting responsive institutional
environments.

Qualitative data was collected at ITL by way of formal and informal debriefing
sessions with individual and small groups of UEs. Data was provided by UEs who
had participated in PD that emphasized the RSD framework and who had gone on to
implement CURE. Respondents were invited to comment on the efficacy of the PD
and provide insights on the value of the RSD framework and aspects of the support
provided in relation to perceived effects on student learning. Over 30 responses came
from debriefing sessions, with some UEs participating multiple times. Quantitative
and qualitative data on effects on student learning is briefly summarized.

The MTLC collected quantitative data using a survey sent to 89 educators who
participated in RSD-related PD between the years of 2014 and 2021. The PD included
hour-long workshops, multiple-day symposia, and a year-long CoP. Twenty-five
respondents identified the number and type of RSD-related sessions they partici-
pated in, the level of engagement they felt during these sessions, the number of
students impacted as a result of their participating, and their comfort levels using
the RSD framework in research—related class activities (teaching, assessment, and
integration). UEs were also asked to identify impacts of RSD PD programming on
their teaching and students’ learning.

Twenty-five UEs responses were categorized according to the self-reported
number of students impacted. Twelve UEs (48%) provided answers such as “very
few”, indicating an amount fewer than 10, or leaving the question blank. These UEs
and their subsequent answers to other questions were assigned to a group we refer
to as “Low”, as in a low number-of-students-were-impacted. Seven UEs indicated
that their work with the RSD framework had impacted 10 to 99 students and were
assigned to the “Medium” impact group. Six UEs indicated that their RSD-related
efforts impacted 100 or more students with as many as 2000 students impacted. This
group of UEs and their subsequent responses were assigned to the “High” impact
group. We recognize that respondents may have engaged with the RSD framework
over a longer time span than others who were introduced to the RSD framework
more recently. Some UEs indicated that Covid-19 impacted their ability to engage in
research activities. The number of students reported as impacted may not accurately
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reflect UEs level of interest or intended commitment to enhance student learning
using the RSD framework.

5.4.1 University Educators’ Consolidation

In CoP, social interactions, self-reflection, and peer processing help build microcul-
tures (Taylor et al., 2021) that support educators’ consolidation of new information
and actionable results in the classroom. One-off presentations or workshops are used
to pique interest and draw UEs into a longer-term commitment to PD and practice.
An assumption made by TLCs is that if educators are more engaged in PD, they are
more likely to create responsive teaching environments that positively impact their
students.

In the MTLC context, university educators’ patterns for engaging in RSD-related
activities from 2014 to 2021 were analysed according to number of students impacted
(“Low” = 0 - 9; “Medium” = 10 — 99; “High” = 100 +). Participation rates for
educators in “Low”, “Medium”, and “High” student impact groups was an average
of the number of PD opportunities attended (presentations, workshops, symposia,
CoP).

Educators in the “Low” group (n = 12) averaged 1.7 PD opportunities over the
course of seven years. Educators in the “Medium” group (n = 7) averaged 4.9
PD opportunities, while respondents in the “High” group (n = 6) averaged 3.8
PD activities over the course of seven years (see Fig. 5.2). Participation in sharing
communities and CoP represented year-long commitments so participation averages
(amount of opportunities/number of participants) was reported as 1.57 and 1.50 for
the “Medium” and “High” groups indicating multiple commitments exploring the
RSD framework were sustained over time.

Survey comments from participants more engaged with RSD-related PD reported
that the RSD framework was easy for both educators and students to understand.
They appreciated the RSD-enriched PD opportunities as a way to build community
and collaborate with others.

Evidence that CoP help build a positive learning environment and a microculture
of responsive teaching (Taylor et al., 2021) is reflected in MTLC UEs’ self-reported
comfort level ratings (0 = not at all/5 = extremely comfortable) in teaching the RSD
framework, assessing students using the RSD framework, and integrating the RSD
into student research (see Fig. 5.3).

UEs in the “Medium” and “High” groups were more comfortable teaching with the
RSD framework than educators in the “Low” group. Assessed comfort levels using
the RSD framework and integrating RSD-related instruction into student research for
the “Medium” and “High” impact groups was more than twice the level of their “Low”
impact counterparts. This stands to reason as more engagement in RSD-related PD
is intentionally designed to increase confidence using new teaching methodologies.
Participants from the “Low” student impact group reflected minimal engagement
with the RSD. Some UEs did not use, or remember using, the RSD framework with
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students. One UEs used the framework to locate program redundancies and observe
the value of strategies being implemented. The other UEs in the “Low” impact group
found the framework difficult to understand, not applicable to their situation; and a
majority (9/12) remained silent on the uses or benefits of using the RSD framework.

In contrast, all participants in the “Medium” and “High” impact groups were
able to reflect on ways programming impacted their teaching. Responses affirmed
increased attention to clarifying expectations, matching course expectations with
assessments, scaffolding assignments across courses and programs, and incorpo-
rating information literacy into research assignments. Reflecting on, and changing,
practices was arepeating theme. UEs reported moving away from traditional research
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papers toward “more visual representation of ... data” or indicated that the experi-
ence “gave me more user-friendly methods of teaching research, which was valued
by my students”. Most notably, one UE tied the RSD-related PD to the university’s
polytechnic mission stating that, “applied research is fundamental to my students’
careers and this framework helped me make it more career-based, field-grounded,
and practical”.

In the ITL context, qualitative indicators revealed that consolidation of meaning
was sometimes immediate and substantive for UEs as a result of RSD-enriched PD
and CoP. At other times, effects were incremental or delayed. Sometimes, consol-
idation and meaning making occurred as a mechanism of guided group debriefs, a
component of the ITL program evaluation of CURE. Several respondents mentioned
limits to consolidation around research and teaching with one educator noting that,
“...taking some elements from CURE and integrat[ing] it with... the other way we
teach, I haven’t thought about this because it takes time even to conceptualize CURE,
it has so many components, so many things to do, you have just three months. But,
maybe intuitively, it is possible right?”’. Another UE mentioned the challenge of
consolidating the RSD-PD this way, “We’re always encouraged to do new things, try
new stuff, integrate new processes, [but] we spend very little time reflecting on if it
works”.

A UE who participated in more than one CoP, and who implemented CURE
in multiple courses, reflected on how she consolidated research and teaching into
her professional praxis and identity, “I would say,..., offering CUREs has been an
important part of my life teaching and research practice for the past six years, so it
definitely helps form...my teaching identity and my professional identity”.

Another UE spoke about how participating in the RSD-enriched PD and CoP
resulted in an ability to consolidate substantial pedagogical innovation in a shorter
period of time, “... it helped accelerate that process so something that may have
taken me another couple of years, I was able to accomplish relatively quickly, and
now I can just build upon it and continue that process in years to come”. Yet, he still
wished for more time, “Even though I thought about it for a while and this was kind
of meshed with ideas that I previously had, time was tight, and it would have been
much, much better if I'd had more time to think about it, like if I had a half a year
led in to develop this”.

Overall, UEs participating in the RSD-enriched PD and CoP felt impeded by
time around implementing CURE, as well as pressures pertaining to the COVID-19
pandemic. Still, consolidation of PD is best supported through sustained educational
development, including CoP, that can become more evident over time.

5.4.2 University Educators’ Change

Within two years of enhanced efforts on RSD-relevant PD, a substantial change in
teaching practice was found to have shifted institutional microcultures. Twelve UEs
took part in two consecutive CoP and went on to offer more than 1700 undergraduate
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students a course-based research experience (CURE) across four academic semesters
between 2020 and 2022.

Five of six UEs in one debriefing and evaluation cycle agreed that their research
thinking was impacted as a result of the PD and CoP. Specifically, UEs were asked
“what was your understanding at the beginning about the goals of the CURE [PD]
and did your understanding change by the end of the course [three sessions]?”.
Respondents indicated that their thinking changed and opened up around emergent
effects for learners and for effects regarding teaching large classes. For instance,
one UE noted, “I was really open to changes into any shape that will emerge, and
I think [the CURE] was quite useful in the sense that I could incorporate it from
there; I don’t imagine that class without [a CURE] you know, because it was so
fundamental to imagine”. Another UE summarized their changes in thinking and
practice referencing the RSD framework facets in this way:

That workshop really helped me to understand the goals of CURE and also it deepened my
understanding...our focus goes to the data analysis, this and that, but through the seminar
what I realized [is] that, ‘okay, there is a first step so it is the question itself, and the question
should come from the student’s mind’, ....and this was the most difficult part actually.

Similarly, another UE specified that, “my understanding radically changed from
the first time I ran a CURE to the second time...and also a bit about just the feasibility
of being able to run CURES in larger courses and yeah, I spend more time thinking
about those things”. This same UE referred to a deepening understanding of his role in
supporting undergraduates as researchers across the RSD facets noting that, “When
you do research... our students have a certain level, so ...in the [RSD-inclusive work]
book she sent us; so there are different levels. How [do] you grow as a researcher?
It is level one, level two. So, that was very helpful for me”. Further, this UE noted,
“So this is a different type of pedagogy that now I’'m learning; I’'m implementing
learning from the mistakes and so on, so this will surely help me grow as a teacher
[,] as an instructor”.

In contrast to the experiences captured here, some UEs and staff participated in the
ITL PD and CoP but did not subsequently offer a CURE. Included in this group are
staff working in the co-curricular space such as with the campus sustainability unit,
and UEs who did not go on to be assigned a course that fit with offering CURE. These
individuals did not participate in the debrief and evaluation, so their experiences are
beyond the scope of this chapter.

In contrast to the qualitative data ITL collected, MTLC used a quantitative
approach to assess evidence in growth of thinking or change in practice as reported
by UE. Evidence for responsive teaching was drawn from the number of courses
UE:s altered, posters presented, presentations made, articles published, or workshops
led as the result of the RSD PD or CoP. A total of 73 actions (Fig. 5.4) were a result
of RSD-related PD. Thirty-five courses were altered, eight posters were presented,
18 conference presentations were delivered, two publications were accepted, and 10
workshops were offered.

In altering courses, we looked across groups of UEs with impacts on “Low”,
“Medium”, or “High” numbers of students depending on how many courses were
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altered. Twelve educators who indicated they only impacted a “Low” number of
students collectively altered 9 courses (0.75/each). Seven educators who impacted a
“Medium” number of students collectively altered 11 courses (1.57/each). Mean-
while educators impacting a “High” number of students collectively altered 15
courses (2.5/each). It is clear that there is a relationship between the number of
courses altered and the number of students impacted. Interestingly, there are three
poster presentations and six conference presentations evident for UE respondents
who indicated a low number of students involved. On closer analysis, evidence of
professional impact also came from UEs who indicated a high level of engagement
(3.4-5) with RSD-related PD without indicating how many students were impacted
by their instruction. It is possible that these respondents were actively engaging with
the RSD framework but impacted few students and/or are incorrectly categorized
into the “Low” impact group.

Impacts to knowledge flow and the institutional environment (Taylor et al., 2021)
were found in MTLC survey responses that reflected institutional longer-term vision
and strategy. One UE participant spoke to strategizing ways to leverage their PD
experience by stating, “I learned and valued this hands-on, professional, and positive
experience. I have indirectly, yet holistically incorporated the professional develop-
ment experience into my teaching, research, and service. Further, [ have indirectly, yet
holistically incorporated [the RSD framework] into my administration and accredi-
tation work too”. A second UE participant spoke to strengthening existing work and
visioning future PD opportunities indicating that,

Having the RSD framework to encourage student activity in research has strengthen[ed] this
course component. I would like to learn more and engage with other instructors/professors
[university educators] who are using it. I like the flexibility of the framework and while I
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might not use all of the components, I will continue to learn how to implement it better when
workshops and other supports continue.

5.4.3 University Educators’ Connections

Communities of practice (CoP) create microcultures and connections (Taylor et al.,
2021) critical to successfully implementing responsive change in the learning
ecosystem at a university. UEs are willing to work with others across disciplines
but frequently need a structured experience to facilitate constructive and collabora-
tive conversations. Creating generative spaces where UEs can meet others, develop
relationships, experiment with strategies, and commit to consistent meeting times
are functions that teaching and learning centres easily facilitate. CoP, such as those
related to the RSD framework in the contexts described here, created group hubs and
microcultures influencing institutional environments that persist across UE attrition,
changes in administration, and shifting institutional priorities. Analysis of MTLC and
ITL revealed that university teaching and learning centers were both able to impact
institutional teaching and learning ecosystems, and the associated knowledge flow, by
creating connections across disciplines, with new and existing resources, including
among a growing number of experts in CURE.

One UE who reflected deeply on the professional and student benefits of partic-
ipating in the RSD-enriched PD also shared the experience of coordinating CURE
in a large, multi-section engineering course. He noted further sharing his knowledge
throughout his department at an event that highlighted teaching innovations, and
through mentorship to contract UE. In so doing, he faced both collegial resistance
and support from the department head for “trying new things”.

In terms of benefits, other UE participants in the ITL RSD-enriched PD noted
multiple advantages relating to connections to peers equally or potentially invested
inresearch thinking and teaching practices related to undergraduate research. One UE
offering CURE in a senior seminar in communications found like-minded colleagues
through the PD, “I am absolutely passionate about undergraduate research, so the
direct benefit I felt [was] that there are other people as committed”. This educator
continued to emphasize how this kind of PD empowered UE, including her, to
promote research-oriented pedagogy within department networks and that more was
needed:

I was the only one; nobody really understood what it [CURE] is. But one of the things that
I would suggest is more promotion of this because some people could really benefit, and
they had no clue... so I try to promote it. We need to promote undergraduate research, so I
became quite a proponent...I’'m a fan of the [CURE CoP] program.
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5.4.4 Impacts on Student Learning

Students enrolled in courses involving CURE from 2020 to 2022 were invited to
respond to online surveys. Of approximately 1780 enrolled students, 92 participated
in the optional surveys. Survey questions were informed by the skill facets of the
RSD (Willison & O’Regan, 2006, 2018) specifically asking students about their
abilities to analyse and synthesize as well as communicate and apply. Ninety-one
of the 92 respondents agreed or strongly agreed that they were able to analyse/
interpret data as a result of their course-based research experience. All 92 respondents
indicated that they had communicated their research experience within their social
networks. Respondents also indicated that the research experiences offered them a
valuable learning experience (mean of 6.4 on a Likert scale of 7) and that the research
experience helped them develop their academic skills (mean of 6.2). Over 70% of
the respondents indicated that the research experience helped them to communicate
research-based information and develop an ability to collaborate, build relationships
and work with others. The survey concluded with three open-ended questions inviting
respondents to complete the prompt: As a result of this research experience, I ...; This
research experience helped to develop ...; and Participating in a research experience
meant .... Students’ submissions provided insight into their thinking across the skill
facets of Willison & O’Regan’s (2006, 2018) RSD Frameworks.

We return to MTCL to illustrate UEs’ perceptions of student learning. Most survey
respondents (12 of 13) from the “Medium” and “High” groups identified tangible
impacts on student learning. One theme evident from the responses was students’
improved understanding of research and utilization of research processes both inside
and outside of the classroom. As one UE respondent indicated, “Students saw the
value of how research can be used in their careers and in various field settings. They
learned best practices that they can easily recall and apply in their future courses
and careers”. Students were more successful in submitting quality papers or projects
with better writing as clearer expectations around assignments were provided. Several
UEs mentioned an improvement in information literacy skills indicating a concerted
effort to connect research skills with information literacy. Increased metacognition
relating to the research process, including critical thinking, more interesting projects,
and more project depth, were identified as impacts on student learning. This increase
in critical thinking may be connected to UEs restructuring courses to provide more
autonomy for students around choice of research topics and dissemination activities
such as presentations to the local community, classmates, and invited guests during
university-sponsored research day. As one respondent indicated, “I believe that the
students have a deeper understanding of the... topic that they research[ed] using RSD.
They become stronger critical thinkers [and]... told me that they really enjoy delving
into a topic of their choice”.

Even though evidence comes from two separately facilitated CoP at two separate
institutions, we note that commensurability across impact signals the RSD framework
as a valuable tool in PD or educational development of UEs’ responsive teaching
environments.
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5.5 Conclusion

Both challenges and opportunities remain in creating institutionally responsive PD.
Specifically, we have identified three challenges. Firstly, it is fraught to thoroughly
evidence direct and indirect impact on student learning because the UEs as partici-
pant in PD is the main audience and students are the secondary audience. Secondly,
despite the benefits of extended engagement with UEs through CoP, it can be chal-
lenging to sustain or resource these communities as priorities, needs, and energies
shift within and across units and institutions. Finally, it can be challenging to sustain
CoP because of top-down or outside-in changes to priorities and trends. There can be
undue focus on a new tool or strategy, or there can be a deemphasizing of previous
priorities related to changes in leadership. New trends can too easily supplant tried
and true resources, including the RSD framework.

Investing in extended capacity building through communities-of-practice requires
finding, generating, synthesizing, and communicating evidence of its efficacy and
value not only for individual UEs but broadly for the benefit of the student expe-
rience, and for institutions holistically (Raffoul et al., 2022). Shifting expectations,
modalities, priorities, and increasing workloads affect UEs, often negatively. Yet, as
institutional priorities evolve, the RSD framework remains viable across trends and
changing priorities.

Changing priorities impacted both contexts illustrated here and included changes
to institutional leadership, changes in political climates, and shifting pedagogical foci
during the time frames referenced. Institutional memory was threatened or even lost
during multiple years of budget reductions, austerity measures, and the retirement or
resignations of UEs and administrators committed to undergraduate research. The
one constant element during times of fluctuating priorities was the MTLC & ITC
academic staff who helped consolidate and sustain efforts as RSD-competent UEs
left or changed their priorities.

Professional and academic development is a journey, not an end in itself. We
recommend centres and educational developers consider launching and sustaining
communities of practice that cultivate relationships for teachers, pre-service teachers,
and UEs. We also recommend UEs continue engagement with scholarship of teaching
and learning (SoTL) to remain responsive and continually interrogate what is, or can
be, efficacious in terms of RSD-framework informed practice in teaching, learning
and research. We note the value of providing for institutional cultures through
the development of and support for integrated networks of educators and students
(Taylor et al., 2021) as mechanisms to sustain learning ecologies across institu-
tions. Regarding theoretical implications, we recommend further research into the
nuances and diversities across professional micro-cultures and communities of prac-
tice. In turn, these investigations can be generative SoTL contributions. The PD
activities and relationships that spark and sustain research thinking and research-
oriented teaching practices evolve in concert, and these are of utmost importance to
pursue in universities, especially in times of rapid and wide-reaching change.
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Part 11
Preservice Teachers’ Research Thinking



Chapter 6
Preservice Teachers’ Use of Social Media Check for

for the Development of Their Research
Skills

Raissa Mataniari, Asni Johari, Muhammad Rusdi, Bambang Hariyadi,
and Finn Kristen Matthiesen

Abstract This chapter explores the facilitation of preservice teachers’ (PSTs’)
research thinking through the use of social media for designing their future lessons.
In this study of 64 undergraduate PSTs in a second-year biology unit, the PSTs iden-
tified, reported and researched plants using Instagram. In the unit, the Research Skill
Development (RSD) framework was integrated with social media-based learning in
order to guide PSTs into research skills-rich activities, to frame assessment and feed-
back and to evaluate the impact of social media-based learning on the PSTs. This
research aimed to develop PSTs’ research skills through the use of Instagram and
determine the effectiveness of the approach. This chapter promotes digital learning
strategies for interactive learning through widely used online platforms. Outcomes of
the study suggest potential for PSTs, as future curriculum designers, to innovate with
social media-based interactive instructional design models that enable improvements
in their teaching-oriented research skills.

Keywords Research skills - Social media - Instagram - Pre-service teacher -
Research skill development - Instructional design model

6.1 Background

School teachers require the knowledge, skills and attitudes for innovative learning
design and implementation that both enable and model school students’ knowledge,
skills and attitudes for study and work in the twenty-first Century. Instructional
designs need to create student-centred, contemporary learning environments in which
teachers are developing skills to nurture school students to actively learn, so that
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students are able to excel in their future career. In such Science teaching contexts,
these skills may be thought of as parallel to the dynamic processes involved in
research thinking.

A variety of Social media platforms are potentially effective for integra-
tion with learning activities that facilitate the development of research thinking,
including Google docs, Twiki, Twitter, Wiki, Social Networking Sites (SNS), Scholar
Messaging, Instagram, and Blogs. Therefore, social media integration in learning
activities has been promoted for its active student engagement resulting in improved
learning outcomes around research thinking (Brescia & Miller, 2006). For example,
previous research on the use of social media in learning, found Blogs to be effec-
tive reflective devices (Brescia & Miller, 2006; Ferdig & Trammell, 2004), social
networking sites were found to improve cognitive skills (Akbari et al., 2015), Inter-
personal applications and sites enhanced problem solving skills (Zainuddin et al.,
2017), and the use of forums enhanced communication skills (Liu et al., 2013). The
learning theories that contribute to our understanding of research thinking developed
though social media and the relevance of collective learning to social media use in
education are explained below.

6.1.1 Basic Learning Theory on Social Media

There are five particularly salient theories that provide a deep understanding of the
interconnected digital learning elements involved in social media-based learning.
The first theory is Social constructivist theory (Vygotsky, 1978), which empha-
sises knowledge acquisition through social interaction and experience. Vygotsky
also introduced the term ‘learning zone’, which consists of the zone of actual devel-
opment and zone of proximal development, where the two zones are connected by
social interaction and experience (Vygotsky, 1978). From this theoretical perspec-
tive, diverse educational and developmental background of individual students could
be effectively brought together for mutually-informed learning by technology-based
online platforms.

Second, social cognitive theory suggests an association between learning
elements. Social cognitive theory (Bandura, 1986) posits that knowledge acquisition
happens through modelling and observing processes. Within these two processes,
three learning elements, human, environment and behaviour, need to be associated
with each other (Bandura, 1986). The association may be potentially more effective
when facilitated with technology.

Third, social connectivism theory proposes six characteristics of knowledge
including knowledge that: (i) requires multiple opinions, (ii) requires relationship
between information, (iii) may be stored by computers, (iv) requires connection, (v)
should be up to date, (vi) is used for decision making (Siemens, 2005). From this
standpoint, social media might be essential due to its features in harmonizing indi-
viduals’ diverse personal knowledge. This perspective associates with the features
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provided by social media, such as user-generated content, content sharing, and
community formation.

Fourth, multimedia learning cognitive theory that elaborates on the knowledge
acquisition process. Multimedia learning cognitive theory (Mayer, 2005) explains
how knowledge could be considered more interesting if delivered through social
media, visualization and text, which is then processed through the sensory system,
working memory or long-term memory.

Fifth, social interaction theory, which is divided into social information process
theory, situated learning theory and collaborative learning theory supported by
computers. Social information process theory (Walther, 1992, 1996; Walther &
Burgoon, 1992) emphasizes the mandatory existence of concrete communication
from educators, when the delivered communication to the students is considered to
be insufficient.

In addition, situated learning theory (Lave & Wenger, 1991) recommends social
interaction in the learning process which is later able to be used in communi-
ties, as a massive support for the knowledge acquisition process. Social inter-
action (Koschmann, 1996) also encompasses collaborative learning theory which
emphasizes the collaboration element in learning without limitation of space and
time.

In this research all the above theories provide a consistent message emphasising
social environment in the context of self-directed social media-based learning. Taken
together, the overarching emphasis of all these theories is a student self-directed-
but-social dynamic, best developed in interactive, highly engaged learning contexts.
Applying that emphasis to this current study, research thinking is best developed
in highly interactive, collective learning. This study’s use of social media in the
science education context platforms both require and enable Preservice Teacher
(PST) research thinking.

6.1.2 Collective Learning and Social Media

Despite the above theoretical advantages, group learning with collaboration often
encounters challenges related to the amount of time required for activities. Building
on and consolidating the above theories, Collective Learning is the idea that learning
within a group is the most effective and efficient form of learning (Agarwal, 2011).
Collective Learning is a learning-based instruction model where students are empow-
ered to explore, experience, and teach themselves new technologies independently
(Agarwal, 2011).

Features of social media that support meaningful learning include ease of use and
access, permanent, global, instant communication, and simplicity of use (Agarwal,
2011). Boyd (2007) stated that social media-based learning is easy to implement due
to the fact that it is so close to the existing use of social media and all its features in
daily student life. Social media-based learning could answer the challenges of collec-
tive learning, which prioritises collaboration, yet otherwise may encounter difficulties
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due to the time-consuming nature of collaborative activities. Therefore, social media-
based instructional design models have the potential to support curriculum implemen-
tation by providing dynamic learning environments (Finlayson et al., 2009). Social
media-based learning may build student learning motivation through the involvement
of educational stakeholders, including the students, in designing the model.

6.2 Context

In order to understand how Social media-based learning can be used to develop
research skills, it is important to first appreciate the context for this study, initial
teacher education in Indonesia during COVID-19 lockdown. The need for a social
media approach and the use of the Research Skill Development (RSD) framework
in the unit are explained next.

6.2.1 The Need for Social Media-Based Instructional Design

Learning activities have been evolving into more autonomous forms along with the
existence of alternative learning systems. Chu (2020) categorized learning as formal
learning (Chu, 2014), informal learning related to daily life (Halliday-Wynes &
Beddie, 2019) and mobile learning (Wong & Looi, 2011). Ideally, the three types
of learning are integrated in the curriculum. Social media-based learning is in the
category of mobile learning. Mobile learning is a self-directed learning (Kukulska-
Hulme & Viberg, 2018), using personal gadgets (Chan et al., 2006), and is conducted
in an environment that is similar to a social environment, which has the potential to
make the learning more meaningful for students.

Social media integration in learning has been explored by researchers in the field of
education. Research by Nielsen (2018) suggests that students aged over 18 years old
spend more than 45 min per day on social media. Chu (2020) found that the social
media sites most effective for learning were: Google docs, Twiki, Twitter, Wiki,
Social Networking Sites (SNS), Scholar Messaging, Instagram, and Blogs. The use
of social media in learning has been considered to be able to improve collaboration
skills, interaction, academic performance, learning effectivity, support, knowledge
management and reflection (Akbari et al., 2015; Brescia & Miller, 2006; Ferdig &
Trammell, 2004; Liu et al., 2013; Zainuddin et al., 2017), where these skills are akin
to the skills associated with research (Willison & O’Regan, 2007) and required by
teachers when they are both immediately and strategically responsive.

The existing research on social media integration in learning does not necessarily
provide Educators with the guidance that they need such as learning designer princi-
ples for social media-based learning. Moreover, there is minimal research on social
media-based design models for the higher education context (Mataniari et al., 2020).
In order to address the need for social media-based instructional design models, this
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study probed the integration of social media in a Plant Taxonomy class for PSTs,
aiming to nurture their research skills for their future teaching. The RSD frame-
work was used by the Teacher Educators (TE) to inform the design of the social
media-based Plant Taxonomy course. The implementation of this action research
was expected to give PSTs insight on creating their own social media-based learning
for their future careers. Furthermore, the research would address the gap above, by
providing deep insights into one social media-based learning design model for the
higher education context.

6.2.2 Current Study: The Facilitation of Preservice Teachers’
Research Thinking

In this study of undergraduate PSTs in their second year of initial teacher education,
the Research Skill Development (RSD) framework was integrated with social media-
based learning in order to guide PSTs into activities that richly elicited research skills
to frame assessment and feedback. Previously, the RSD framework has shown its
effectiveness in improving PSTs’ research skill when implemented in social media-
based learning using blogs (Mataniari, 2017; Mataniari et al., 2020). Mataniari (2017)
and Mataniari et al. (2020) found that PSTs’ critical thinking skills through RSD-
integrated lab report indicated improvement through blog-based writing activities,
where PSTs’ research skills evolved when they were guided by RSD framework.
Thus, in this research, the RSD framework was applied within social media-based
learning. In this project, we determined to see how a focus on each of the RSD
framework facets (see Chap. 1 in this book) helped to develop and improve biology
education PST research skills in the context of a plant taxonomy course in which
Instagram was used as the social media platform. Instagram was chosen as the social
media used in this study due to its popularity among Educators (Carpenter et al., 2020)
and its compatible features for Biology learning, since the platform focuses more on
photos, videos, interactions and responses compared to other social media platforms
(Douglas et al., 2019).

Due to the aim of the study in nurturing PSTs’ research skills, research-based
learning was enacted by providing the PSTs with research on Plant Taxonomy as
their major learning source. One piece of research that was given to the PSTs at the
beginning of the course was a study by Rembold et al. (2017) that identified plants
found in the Jambi province of Indonesia, in which this study was set.

The role of the six RSD facets in structuring the course to help PSTs’ research
skill improvement is shown in Fig. 6.1. In the figure, the blue rectangles describe
Instagram-based Plant Taxonomy activities and the black circles show the RSD facets
involved in every activity.

There are eight main activities that the PSTs are required to do within the one
semester Plant Taxonomy course as shown in Fig. 6.1: (1) Initiate activities according
to the instruction given by the Educator regarding the social media-based activities
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Educator gives instructions to PSTs regarding the social media-based activities they are going to do
in Plant Taxonomy course for 1 semester

Educator provides PSTs with research results on Plant Taxonomy as the main learning sources

PSTs identify plants found in their communities

PP5Ts post their finding on Instagram and write caption on the plants found, they need to include
hashtag at the end of their caption: #effortsproject

P5Ts compare and contrast plants found in their communities to their colleagues’ using Instagram's
hashtag feature (Weffortsproject), then they compare and contrast the plants to learning sources

STE p 6 PSTs analyse plants found in their communities to their colleagues’ and learning sources ,
then synthesise their opinion
STEP 7 PSTs post their analysis and opinion on Instagram through Instagram's caption co
STEP 8 P5Ts comment on their colleagues’ posts and answer their colleagues’ posts in the Instagram's
comment section.

Fig. 6.1 Plant Taxonomy activities with the RSD facets involved: a Embark & Clarify (Purpo-
sive Thinking); b Find & Generate (Informed Thinking); ¢ Evaluate & Reflect (Astute Thinking);
d Organise & Manage (Harmonising Thinking); e Analyse & Synthesise (Insightful Thinking);
f Communicate & Apply (Externalised Thinking)

they are going to do in Plant Taxonomy course, (2) Comprehend the main sources
for the social media-based Plant Taxonomy activities, (3) Identify plants found in
their communities, (4) Post the findings on Instagram and write captions on the
plants found, (5) Compare and contrast plants found in the local communities to
colleagues’ and learning sources using Instagram’s hashtag features, (6) Analyse
plants found in their communities and synthesise their opinion, (7) Post the analysis
and opinion on Instagram through Instagram’s caption, (8) Comment on colleagues’
posts and answer colleagues’ posts in the Instagram’s comment section. The eight
activities were designed using the RSD framework to nurture PSTs’ research skills
and assessed using RSD rubric as shown in Table 6.1.

The first author had been involved in Plant Taxonomy curriculum design before
the implementation of this research and was the instructional designer of this social
media-based learning unit. A discussion with the coordinators of the course regarding
an innovation needed for PSTs in order to achieve a better academic performance
and skills in the course instigated the research. The participants in this study were 64
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Table 6.1 RSD rubric as the guidelines for PSTs in creating Instagram posts

Item

(a-1)

Unsatisfactory (1)
Participant would
benefit from tighter
boundaries and more
direction from the
educator

Satisfactory (2)
Participants work
successfully in this
open inquiry with
structured guidelines

Highly Satisfactory
3

Participants work at a
high level in this open
inquiry with
structured guidelines

a. Embark & Clarify
Embark on research
and clarify the
knowledge that is
needed

 The learning goals
of Plant Taxonomy
Course are not
clearly aligned with
the Instagram posts

¢ The learning goals
of the Plant
Taxonomy Course
demonstrate some
alignment with the
Instagram posts

* The learning goals
of the Plant
Taxonomy Course
are well-aligned
with the Instagram
posts

b. Find & Generate
Find and generate
needed information/
data using appropriate
methodology

¢ Information on
Plant Taxonomy is
included in the
Instagram posts, but
not becoming the
main focus

Information on
Plant Taxonomy is
the main focus of
the Instagram posts

* Comprehensive
information on Plant
Taxonomy is the
main focus of the
Instagram posts and
addressed clearly

c. Evaluate & Reflect
Evaluate information/
data and reflect on the
research processes
used

* No comparison and
contrast between the
given knowledge on
Plant Taxonomy and
the participant’s
personal view
within the Instagram
posts

Include comparison
and contrast
between the given
knowledge on Plant
Taxonomy and the
participant’s
personal view
within the Instagram
posts

Include comparison
and contrast
between the given
knowledge on Plant
Taxonomy, the
participant’s
personal view and
information from
other sources within
the Instagram posts

d. Organise &
Manage

Organise information
collected/ generated
and manage research
processes

The Instagram
posts’ design is not
presented in a
structured and
coherent way

¢ The Instagram posts
* design is presented
in a structured and
coherent way

* The Instagram
posts’ design is
presented in a
structured and
coherent way,
creative and easy to
follow

e. Analyse &
Synthesise

Analyse information/
data and synthesise
new knowledge to
produce coherent
understandings

The Instagram
posts’ elements are
not self-explanatory

* Some of the
Instagram posts’
elements are
self-explanatory

» The overall
Instagram posts’
elements are
self-explanatory

(continued)
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Item

(a-1)

Unsatisfactory (1)
Participant would
benefit from tighter
boundaries and more
direction from the
educator

Satisfactory (2)
Participants work
successfully in this
open inquiry with
structured guidelines

Highly Satisfactory
3

Participants work at a
high level in this open
inquiry with
structured guidelines

f. Communicate and

» Language used in

Language used in

» Language used in

the Instagram posts
is difficult to
understand

the Instagram posts
is easy to
understand, but
without any
reference

the Instagram posts
is easy to understand
with references

Apply

Write, present and
perform the processes,
understandings and
applications of the
research, and respond
to feedback,
accounting for ethical,
social and cultural
(ESC) issues

undergraduate PSTs enrolled in a Plant Taxonomy class, in the Faculty of Education
at Jambi University, Indonesia.

During the course, the RSD framework was introduced to the PSTs and integrated
into the curriculum in order to nurture PSTs’ research skills. This research focused in
the preparation of future in-service Teachers, thus 64 PSTs participated in this study,
they were involved in social media-based learning activity and expected to gain
insight on creating their own social media-based learning for their future careers.
PSTs’ research thinking development through the use of social media was analysed
in this research.

By the end of the course, the PSTs involved in the Plant Taxonomy course were
expected to critically compare and contrast the plants they found in their community
torelevant research on plant identification (Rembold et al., 2017). PSTs also identified
the development of their research skills through the learning activities in the course
integrated by the RSD framework, with the six facets of RSD set to be the indicators
of PSTs’ research skills development.

6.3 Methodology

The study was based on an action research approach with an aim to explore the
facilitation of PSTs’ research thinking through the use of social media while studying
in a Plant Taxonomy course with the RSD-integrated curriculum. There were five
underlying ideas on the action research use in this project. The five reasons are
relevant with the purposes of action research as addressed by Norton (2009). First,
as a training for the TEs to systematically analyse their own practice. Second, as an
aid to reflective process which leads action. Third, as a method of enhancing PSTs



6 Preservice Teachers’” Use of Social Media for the Development of Their ... 93

learning experience. Fourth, as a method of improving the quality of teaching and
learning in universities. Fifth, as a process which can bridge the theory—practice gap
in university learning and teaching.

The action research employed five steps, in keeping with Norton (2009): (1) iden-
tifying the issue, (2) thinking ways to tackle it, (3) doing it, (4) evaluating it and (5)
modifying future practice. In the first step, educator identified the need to explore the
facilitation of PSTs’ research thinking through the use of social media for designing
their future lessons. In the second step, an implementation was designed to facilitate
PSTs’ research thinking through the use of social media in Plant Taxonomy course.
The third step was when the implementation conducted as elaborated in Fig. 6.1.
The fourth step was then carried out through a questionnaire about PST percep-
tions of social-media implementation and their own social media performance in the
Plant Taxonomy Instagram posts. Lastly, the fifth step addressed future practice of
social media-based learning, highlighting the need of social media-based instruc-
tional design model to facilitate PSTs’ research skills, so that in the future they could
use the model for their own future teaching. In this action research process, the TEs
modelled to the PSTs ways to be both immediately and strategically responsive.

6.3.1 Data Generation

Data sources were PSTs’ responses to a questionnaire capturing PSTs’ perceptions
after one semester implementation and PSTs’ social media posts within the Plant
Taxonomy social media-based learning through their Plant Taxonomy Instagram
posts.

6.3.1.1 Questionnaire

Research participants were given time by the Secretary of Science Department in
the final course session to answer the online questionnaire. The questionnaire was
fronted by a participant information sheet indicating that participation was voluntary,
and that the completion of 14 Likert scale questions indicated PSTs’ agreement to
participate. The questionnaires were anonymous and captured the PSTs’ perceptions
of the use of social media for their research skill development (see Table 6.2) In
terms of data security, only the researcher had access to the data. The data was de-
identified so that PST’s individual information would not be identifiable. All the 64
PSTs enrolled in the course agreed to participate in both surveys and Instagram-based
activities.

Questionnaire results and PSTs’ social media performances were examined. The
questionnaire’s seven-point Likert scale questions provided data about PSTs attitudes
towards the use of the social media-based learning during one semester implemen-
tation. On the seven scales used, ‘7> means ‘strongly agree’, ‘4’ is neutral and ‘1’
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Table 6.2 PST self-perception questionnaire responses (N = 64)

Question number

Mean

SD

Broad agreement (%)

Items
(1 strongly disagree, 4 = neutral 7
is strongly agree)

1.09

69

I am good at research skills in
general

5.25

1.07

71

I am good at research skills in
laboratory activities in plant
biology

5.69

1.22

86

The Instagram-based activities in
this course have helped me to

comprehend learning purpose and
skills we would be able to nurture

6.02

1.29

88

The Instagram-based activities in
this course have helped me to
gather information and data on
Plant Taxonomy

5.72

1.27

83

The Instagram-based activities in
this course have helped me to
generate alternative ideas on Plant
Taxonomy

5.73

1.25

83

The Instagram-based activities in
this course have helped me to
manage resources and teams
during the Plant Taxonomy
laboratory activities

6.28

1.06

89

The Instagram-based activities in
this course have helped me to
analyse, evaluate and reflect the
information and data on Plant
Taxonomy

5.78

1.23

88

The Instagram-based activities in
this course have helped me to
synthesise the information and
data on Plant Taxonomy

5.25

1.41

73

The Instagram-based activities in
this course have helped me to
communicate orally what I
understand from Plant Taxonomy
lab activities

10

1.27

81

The Instagram-based activities in
this course have helped me to
communicate in writing what I
understand from Plant Taxonomy
lab activities

11

5.98

1.15

91

The ability to research in learning
biology will be important in my
career

(continued)
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Table 6.2 (continued)

Question number | Mean |SD Broad agreement (%) | Items
(1 strongly disagree, 4 = neutral 7
is strongly agree)

12 6.08 1.03 |91 Getting involved in social
media-based activities will be
beneficial for my future career

13 6.22 1.03 |91 As future biology teacher, I
believe social media-based
learning activities will be
interesting to be implemented in
biology learning

14 5.59 1.28 |80 I am interested to further explore
research data on plants found in
Jambi Province

means ‘strongly disagree’. The Likert’s scale items in the questionnaire were written
specifically to highlight the six RSD facets.

6.3.1.2 Social Media Performance

In addition to the data collection process, PSTs’ social media performances within
one semester of the social media-based learning implementation were determined
through their Plant Taxonomy Instagram post. Table 6.1 shows the RSD rubric as the
guidelines for PSTs in creating Instagram posts, purposed to reflect the objectives and
goals of the Plant Taxonomy course. The rubric reflecting six RSD facets was adapted
from www.rsd.edu.au and validated through Focus Group Discussion conducted with
three experts in the field of biology education. The PSTs’ Plant Taxonomy Instagram
posts were the final project of the course, marked by the educator using the rubric to
assess PSTs’ social media performance.

6.3.2 Data Analysis

Descriptive statistics (mean, standard deviation and broad agreement) were imple-
mented to analyse the PSTs’ questionnaires. The data from the social media perfor-
mance were categorised into the three levels of the RSD rubric And analysed from
the perspective of each of the six RSD facets to reveal evidence of student research
skills employed.
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6.4 Results

The PST self-perception questionnaire showed that Instagram-based activities (Ques-
tions 3—14) contributed positively as the students perceived that their specific research
skills (Items 3—10) were stronger than their more general research skills (Items 1 and
2), and the former ‘s mean scores varied from the lowest 5.25 (Communicate orally)
to the highest 6.28, as shown in Table 6.2.

Figure 6.2 shows a summary of PSTs’ Plant Taxonomy Instagram post perfor-
mance according to the educator who marked against the RSD rubric level (see
Table 6.1) for each RSD facet. As can be seen from Fig. 6.2, most of the PSTs
achieved the highest level of research skills (Level 3) as a result of one-semester Plant
Taxonomy activities as detailed in Fig. 6.1. In other words, according to the assess-
ment of the student products, the Instagram-based learning successfully enhanced
PSTs’ Plant Taxonomy research skill.

6.4.1 Results for Each Facet

The data sets of student perceptions of their research skills as determined in the
Likert scale questionnaire and the faculty assessment of students’ research skills are
one-dimensional when analysed separately from each other, but the extent to which
the data sets corroborate provides more holistic insights into the educative process.

In order to develop PST research thinking for teaching, the use of Instagram
for Plant Biology broadly was perceived by the PSTs to have enhanced, in varying

PSTs' Plant Taxonomy Instagram Post Performance
100%

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
Embark & Clarify Find & Generate Evaluate & Organise & Analyse & Communicate &
Reflect Manage Synthesise Apply

M Level 1 Level 2 Level 3

Fig. 6.2 A summary of PSTs’ plant taxonomy Instagram post performance according to the RSD
rubric level for each RSD facet (N = 64)
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degrees, their skills. Corroborating their impression, the Assessor determined that
facet by facet a substantial majority of PSTs achieved at level 3 (high autonomy) and
the rest attained at least level 2.

6.4.1.1 Embark & Clarify

PSTs were aware of the course’s relevance for them as future In-service Biology
Teachers to guide their future high school students to notice plants found in their
communities and also in Jambi province. The TE of the course emphasized the
significance of the course in the introduction meeting in order to build their interest,
and at the same time handing the PSTs research-based learning sources on plant iden-
tification conducted in their communities.. This is reflected in Table 6.2 which shows
that 100% of students were assessed as operating at the highest level of autonomy
in the embark and clarify facet. Accordingly 86% of PSTs (Mean 5.6) agreed the
activities in the course had helped them to comprehend learning purpose and skills
they would be able to nurture.

6.4.1.2 Find & Generate

PSTs found and generated the Instagram contents that they posted using Instagram’s
hashtag feature, which enabled them both to find and to be found by other content
creators interested in Plant Taxonomy field. The activity had been proven as effec-
tive to improve PSTs’ skills on Find & Generate facet of RSD. All of the PSTs
were marked in Fig. 6.2 as operating at the highest level of autonomy on their
Find & Generate skills during the course. As shown in Table 6.2, even more (88%)
PSTs agreed than for embark and clarify that the activity had helped them to gather
information (Mean 6.0) and generate alternative ideas (Mean 5.7) on Plant Taxonomy.

6.4.1.3 Evaluate & Reflect

Instagram posts needed student captions in order to give context for each post. PSTs’
activity, when writing the Instagram explanatory caption about the plants found in
their community, was a form of reflective practice. PSTs indicated their confidence
in their Evaluate & Reflect skills, as seen on their agreement through the survey
through Table 6.2 and their performance on the Instagram-based activities during
the course as shown in Fig. 6.2. Survey results showed that PSTs gave almost 90%
agreement on the use of the activities to have helped them evaluating information
and data. Out of 64 PSTs, 48 of them exhibited high level of autonomy during the
Instagram-based activity, as assessed by the Assessor, meaning that most of them
were able to compare and contrast between the given knowledge on Plant Taxonomy,
their personal view and information from other sources within the Instagram posts.
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Meanwhile, 16 PSTs fell in the Level 2 of RSD rubric due to limited reference used
in their Instagram posts while this facet scored the highest Mean (6.2).

6.4.1.4 Organise & Manage

After the PSTs were given the research-based learning sources, the TE asked them
to post on social media a comparison of plants found in their communities and ones
found in the published research, which might have supported PSTs’ research skills
in organizing and managing. 83% of PSTs agreed that the learning activities helped
them to organise and manage research-based learning sources when they learned
to convert them into Instagram content. As shown in Table 6.2, more than 4 in 5
of the PSTs perceived that the explicit facilitation of organizing and managing data
was successfully achieved as one of the core activities within the course. Crucially,
PSTs perceptions corroborate the assessor’s measures that 92% of PSTs performed at
level 3 of the RSD rubric: “The Instagram posts’ design is presented in a structured
and coherent way, creative and easy to follow by the end of the unit/term”, and the
other 8% performed at level 2 skills for the ‘organise/manage’ were enhanced by the
courses facilitation of Instagram in plant biology. PSTs perceived their Organise &
Manage skills improved (Mean 5.7) and the Assessor determined that most PSTs
provided evidence that their skills had indeed substantially improved during the unit.

6.4.1.5 Analyse & Synthesise

PSTs’ Instagram posts on Plant Taxonomy included an analysis of how the plants
in their community were similar or different to their classmates’, then they had to
link it to the relevant research on plant taxonomy provided by the TE. It is possible
that this explicit requirement was a reason that more than 89% of PSTs agree that it
contributed to the development of their research skills in analysing and synthesizing
(Mean 5.7). However, the challenging nature activities that required them to analyse
information and data might be the reason that 42% of the PSTs fell in the Level 2 of
the RSD rubric, while more than half of them effectively analysed and synthesised
the results using their own words in keeping with Level 3.

6.4.1.6 Communicate & Apply

The comment section, as one of Instagram’s features seemed to support the PSTs
in nurturing their skills of communicating and applying knowledge, as more than
80% of the PSTs’ agreed that the Instagram-based activities in this course had helped
them to communicate in writing what they understand on Plant Taxonomy lab activ-
ities. However, less than 75% of them agreed on the use of the activities for their
oral communication, with the lowest mean score of 5.2, which might be due to the
social media text-based nature of the activities that did not focus on developing oral
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communication skill. Instead, the Educator made it compulsory for the PSTs to post
a comment on each other’s Instagram post. Thus, it may be that the PSTs needed
to learn how to academically interact within the Instagram’s comment section. The
research showed PSTs engaged in Plant Taxonomy-related discussion within the
comment section, this phenomenon is supported by the PSTs’ social media perfor-
mance that exhibited Level 3 autonomy in terms of the language they used in the
posts. Only 16 of the 64 PSTs fell on the Level 2 autonomy for the Communicate &
Apply facet of the RSD.

6.5 Discussion

Research skills have been integrated in the curriculum of Indonesian universities for
undergraduate degrees, where the students are obligated to conduct a major research
project to attain a Bachelor degree. Thus, there is a need for Indonesian Educators in
universities to gradually nurture student research skills throughout their undergrad-
uate degree (Mataniari, 2017). This is especially true in the Faculty of Education,
where PSTs are expected to master research skills due to the need for research-based
learning to be implemented in their future teaching. Mastering these skills addresses
the National Graduate Competency Standard of the Republic of Indonesia in which
High School Graduates are required to achieve research skills such as creativity, crit-
ical thinking and autonomous learning (Pusat Kurikulum dan Pembelajaran, 2022)
and thus become responsive teachers.

In this study, PSTs were expected to discern the use of social media for research
skill improvement so that they could implement such technology and use the skills in
their future teaching career. As producers of research they simultaneously constructed
insights in developing instructional model for social media-based learning, framed by
the RSD framework. The implementation of the authors’ action research empowered
PSTs to connect theories and practice in developing social media-based learning, with
regards to learning environment, learning theory and student context.

The six RSD facets that PSTs engage in correspond with the six aspects of
research thinking as shown in Chap. 1, Table 1.2. The clarity of educator expla-
nation in the beginning of the semester regarding the learning intentions for a lesson,
purpose and direction might have supported PSTs’ purposive thinking within the
course, resulting in PSTs agreement on how they comprehend the learning purpose
of the Plant Taxonomy course and skills they would be able to nurture through the
learning activities. However, the 14% of students who did not agree or who disagreed
that they could independently determine their purpose, and the 12% who likewise
disagreed that they could independently find information, despite being assessed
at the highest level, warrant further inspection. Some studies indicate that higher
performing students can be also more critical of themselves and under-assess their
performance (Yan, 2022). For these 2 questions, it is crucial that the assessment from
faculty was of high performance.
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Student perceptions of evaluation and reflection skill were rated particularly high
and yet the assessor placed more students lower in this facet than other facets. The
same pattern was observed for analyse and synthesise facet. This discrepancy concurs
with research that suggests that poorer performing students may over-assess them-
selves (Kruger & Dunning, 1999; Yan, 2022). Both of these above finding expose
a limitation of the study, in that no observation data was generated to determine,
independent of the students or educator, the efficacy of student research skills.

Research-based learning in an online setting has potential to generate meaningful
learning due to online features such as image and video collections consist of data
that could be used visually. It was expected to attract PSTs’ attention and have
roles in the context of learning media (Wisker, 2018). The rich features of Instagram
(Carpenter et al., 2020) as one of the most commonly used instructional design strate-
gies (Ahmed, 2020) might have supported the PSTs in using appropriate method-
ologies in choosing, finding and generating the data used for their Plant Taxonomy
Instagram post. The way PSTs could look for other students’ Plant Taxonomy Insta-
gram Posts using the hashtag feature (Carpenter et al., 2020) might have given them
insight about plants found in others’ communities.

The concept of student-centred learning requires student participation as partners
as the co-constructors of knowledge. Partnership in learning relies upon an envi-
ronment set by the agreement of students and educational stakeholders in terms of
learning priorities, content and direction. Thus, the use of social media in this research
supported such partnership, and created freedom (Schon, 1986) through creative
construction of research skills without externally imposed boundaries (Willison,
2020) for the PSTs.

PSTs’ activity when writing the Instagram caption, explaining the plants found in
their community is a form of reflective practice. Reflective practice requires critical
self-reflection and evidence-based research to adapt theory to practice, thus it is an
important element in developing research skills (Bandaranaike, 2018). Reflective
practise also takes place when PSTs answer questions in their Instagram comment
section from their colleagues, connecting their findings with research results given to
them in the beginning of the course. Reflective practice capability that the PSTs have
been simultaneously developing within the Plant Taxonomy course has contributed
to shape their insightful and astute thinking (Schon, 1986; Willison, 2020), as shown
in their agreement on how the initiative has helped them in doing data analysis,
evaluate and reflect.

6.5.1 PSTs as the Future Curriculum Designers

Engaging with RSD framework and social media-based learning appears to have
given PSTs insight on how to design such curriculum in their future teaching.
Addressing the National Graduate Competency Standard of Republic of Indonesia
and the advancement of technology in education give challenge to them to create
particular technology-based instructional design model that is able to nurture student
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research skills. Thus, the use of social media and RSD in learning that they have expe-
rienced as PSTs would become valuable experience for them, given that the evidence
of RSD use and its effectivity in Indonesian context has been developing (Mataniari,
2017, 2021; Mataniari et al., 2020). In the future, they are expected to make use of
the experience to design their own curriculum, as a future educator and curriculum
designer (Rusdi, 2018).

Whilst the evidence of effectiveness of integrating social media in learning is
well known (Chu, 2014), this study also highlight the use of the RSD framework
for instructional design centred on social media. The use of RSD in developing
instructional design model includes its use in informing curriculum and assessment
design, scaffolding student learning (Hazel et al., 2013; Wilkin, 2014), providing
rich curriculum conversations and collaborations within educational stakeholders
(Torres & Jansen, 2016; Torres et al., 2012) and setting the assignment task and
designing a rubric of assessment criteria (McGowan, 2018). By enhancing the PSTs
research thinking with social media and the RSD, their capacity to identify and be
responsive to school student needs and contemporary demands is potentially raised.
Further research is needed to determine the link between developing PST research
thinking and their teaching once they are I-STs (See Chap. 2, this book). This study
could be a reference for the PSTs for the design of social media-based learning to
nurture student research skill in initial teacher education contexts.

6.6 Conclusion

The facilitation of PSTs’ research thinking through the use of social media has
aided their research skill development throughout the one-semester action research
implementation. PSTs rated highly both on their perceptions about their research
skills after the end of the semester and their social media performance as measured
by the educator. This experience of enhanced research thinking shows the potential to
enable PSTs to consolidate good teaching practice, as well as identify what may need
to change, as they connect their university learning to their future career. The research
thinking they develop may be the key for them to shift from PSTs to responsive high
school teachers who engage with the many day-to-day and contingent learning needs
their students will have in High School.
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Chapter 7 ®)
Digital Skill Mythology oo
and Understanding in Preservice

Teachers

Amber McLeod

Abstract Any assumption that PSTs enter their initial teacher education degrees
with skills in digital technologies equal to or exceeding their lecturers, or will be
able to teach themselves whatever is needed, leaves all levels of education vulnerable
to a mythology of practice. Rather than working from assumptions, this chapter
focuses on explicit facilitation of PST digital literacy informed by the Digital Skill
Development (DSD) framework, itself based on the facets and levels of autonomy
of the Research Skill Development (RSD) framework. This chapter uses the DSD
framework as alens to examine PSTs’ understanding of what digital skills encompass.
In a dedicated digital technologies unit at Monash University, 190 second year PSTs
were encouraged to confront digital skill statistics that question the Digital Native
myth, and were surveyed about their own digital competence. Five weeks later,
they were asked to explain their understanding of digital skills and after 12 weeks
they were surveyed about their digital competence. Findings were used to uncover
which digital skill facets PSTs recognised and responded to and which needed more
focus in the unit. More broadly, the conclusions will add to our understanding of
the implications of explicit digital research skill development for the field of teacher
education.

Keywords Digital technologies + Digital natives - Digital competence

7.1 Background

A university education implies more than discipline knowledge. In addition to
learning the contextual knowledge and skills of their discipline, university gradu-
ates are exposed to new ideas and a wider world view which develops their thinking
in a scholarly way. In the teaching profession in Australia, this type of research
thinking is known as reflective practice and/or evidence-based teaching and is so
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valued that teachers must provide evidence of continuous professional development
in order to maintain their registration (Australian Institute for Teaching and School
Leadership, 2017; Victorian Institute of Teaching, 2022). During their initial teacher
education (ITE), therefore, the intention is to ensure that preservice teachers (PSTs)
acquire a research mindset that they will carry with them throughout their careers,
leading to continual improvements in their teaching approach with each successive
cohort of students they teach.

The Research Skill Development (RSD) framework (introduced in Willison,
Chap. 1 in this book) includes the Find and Generate facet description “Students
find information and generate data/ideas using appropriate methodology” (Willison,
2018, p. 2). The research landscape has been heavily impacted by digitisation, and the
skills required to simply “find information” now include digital skills. While some
physical books are still available in the Monash University libraries, new purchases
are generally eBooks and all journals are accessed online. Data are frequently gener-
ated or recorded using digital tools, advances in Artificial Intelligence will lead to
“datafication on an unprecedented scale” (Selwyn et al., 2020, p. 2), and the myriad
of data analysis programs alone is increasing rapidly. The affective domain for the
Find and Generate facet is “Determined’ and this seems appropriate when the ability
to access research, data and analysis tools requires constant reviewing and updating.

In the teaching profession, teachers are now required to have the digital skills to
deal with learning management systems, and analyse big data such as Australia’s
National Assessment Program—Literacy and Numeracy (NAPLAN: ACARA,
2018). From the heart of Australia, the Alice Springs (Mparntwe) Education Decla-
ration says that school students are expected to be “productive and informed users of
technology” (Educational Council, 2019, p. 7) which requires teachers to use tech-
nologies in the classroom. These increases in political and social pressure require
constant responses from teachers. In terms of teacher digital literacy, the most recent
demands for responsiveness were associated with the COVID 19 Pandemic (Sanchez-
Crizado et al., 2021) and dealing with the proliferation of broad access to Al in
schools.

The terminology surrounding digital technologies is diverse and problematic.
Simply describing the technology causes problems when terms such as Information
Technology (IT), Information and Communication Technology (ICT), and digital
technology are used interchangeably. This is not just a problem in the literature,
it is a problem across society, and education is not immune. Up until the most
recent release of the Australian Curriculum, the curriculum contained a Technologies
Learning Area subject called “Digital Technologies” in addition to a more general
“ICT General Capability”. This caused so much confusion among teachers that it has
been replaced with the “Digital Literacy General Capability” (Australian Curriculum,
Assessment and Reporting Authority [ACARA], 2022). Further to this, the knowl-
edge and ability required to use technology have been described as literacy, fluency,
proficiency, skills, competence, and most recently, agility. Throw in information
literacy, Al (Artificial Intelligence) literacy, technological knowledge, media compe-
tence and even internet skills and things just get messier. In a recent comparative
analysis of twenty-first Century skills frameworks, Bravo et al. (2021) found that
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“digital literacy” encompasses, among other things, critical and creative thinking,
and “cognitive, critical, technical, social, emotional and projective digital skills”
(p- 76). Until a clear and stable terminology evolves, the term “digital skill” is used
in the DSD framework, reflecting the Research Skill Development framework upon
which it was modelled.

In this chapter, the DSD framework (https://www.monash.edu/__data/assets/pdf_
file/0010/1652437/DSD-22.05.20.pdf) is introduced to second year PSTs and their
understanding of digital skills is viewed through the DSD framework facets to add
to our understanding of which facets need to be taught more explicitly.

The increase in complexity and number of digital technologies means the teaching
of some knowledge and skills has been sacrificed as breadth overtakes depth. Clear
consolidation of the fundamentals required has not occurred, resulting in a lack of
coherence in student digital skills. These rapid changes in the range and availability
of digital technologies have resulted in assumptions across society that those born
more recently somehow have picked up the basic digital skills and knowledge needed
without being explicitly taught and that their thinking, their way of learning, is
different to those born before them—this is the myth of the digital native.

7.1.1 Double Jeopardy Digital Inequity and the Digital
Native Myth

Terms such as “the net generation” (Oblinger, 2003; Tapscott, 1998), “generation
media” (Roberts & Foehr, 2008) and most popularly “digital native” (Prensky, 2001)
describe children born after digital technologies started becoming common in homes.
Prensky (2001) posited that because of their involvement with technology, digital
natives had a common way of learning which was different to earlier generations.
Numerous studies have dispelled the idea that there is any uniformity in the level
of young people’s digital skills or that digital competence can be assumed (see for
example, Duncan-Howell, 2012; Selwyn, 2009), but the idea persists. The assump-
tions and expectations surrounding the levels of digital skills of young people have
led to unease and inequality. “Double jeopardy digital inequity” (McLay & Reyes,
2019) describes how digital inequity can increase with each generation of students.
Directly impacted by the digital native myth, students are able to complete school
without learning the digital skills required for an ITE degree, their skills are not
improved through their ITE, and once they become teachers, they do not have the
ability to teach their own students digital skills. Those who go on to become teacher
educators without improving their digital skills further perpetuate the inequity.

The Australian National Assessment Program is used to assess students across
the country in a number of subjects (ACARA, 2016). While the report from the most
recent measure of ICT literacy has not been released, and the previous one was
cancelled due to the global pandemic, the 2018 National Assessment Program
(ACARA, 2018) revealed that only 54% of Australian Year 10 students reached the
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minimum level of ICT literacy. While not all these students will go on to a university
education, this goes some way to explaining why PSTs can struggle because they do
not have the assumed level of digital skills on entry to university.

Around the world, PSTs are indicating that they do not feel prepared to use
technologies in their teaching and ITE programs are trying to address this (see,
for example, Lindfors et al., 2021; Kozuh et al, 2021). A set of Teacher Educator
Technology Competencies, including knowledge, skills and attitudes, have been
developed in the United States in an attempt to improve PST digital skills after a
recommendation from the United States Department of Education to halt the down-
ward spiral of digital inequity double jeopardy (Foulger et al., 2017). Studies set in
Australian Universities indicated wide variations in competence and confidence with
digital technology (Lemon & Garvis, 2016). These findings have led to suggestions
that PST should be given the opportunity to improve their digital skills in the first
year of their ITE (Albion & Tondeur, 2018). At Monash University only 41% of
PSTs rated their digital skills above average, and 12% of first year PSTs rated them-
selves as having low or very low skills. Disturbingly, approximately a third of the
university’s PSTs indicated that if they could avoid using digital technologies they
would (McLeod & Carabott, 2018).

7.1.2 Teacher Barriers and Research Skills

It has been suggested that the reasons for poor digital skills in education can be
described as the barriers to teacher use of technology (Ertmer, 1999). Ertmer (1999)
described internal factors, such as lack of confidence with digital technologies, nega-
tive beliefs about digital technology in education, and an unwillingness to attend
educational technology professional development as second order barriers (Ertmer,
1999). It may be unfashionable to hold negative beliefs about digital technologies in
education and, while choosing not to use digital technology may be frowned upon by
some, the research indicates that these second order barriers may be justified. While
there have been reported successes in improving student learning with technology,
these are highly contextual and there is no conclusive evidence that simply adding
technology improves learning. A sobering 2015 OECD study showed that across
OECD countries, an increase in the number of computers per student corresponded
with a decrease in mathematics performance. The report counselled that “the findings
must not lead to despair” and suggests that a contributing factor in these results is
that we “overestimate the digital skills of both teachers and students” (OECD, 2015,
p. 4). Teachers have many things to consider before making informed decisions about
the inclusion of technology in their classrooms.

In order to create a coherent argument for or against using technology in the
classroom, to determine which technologies work best in their classroom context,
or to help identify which of their students’ digital skills need improvement, teachers
require research thinking of the sort described in Chap. 1 of this book. The DSD
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framework can be used as a lens for these investigations to determine improvement
in teacher understanding and as a conceptual tool for PSTs (Torres et al., 2018).

7.1.3 The DSD Framework

While the university had produced a number of online resources to help students
navigate the wide variety of digital technologies in use at Monash University, revision
of resources, restructuring of the university, and duplication had created a confused
web of resources that students were having trouble finding. It became clear that
the university needed a more consistent and encompassing way to address digital
skill development. The staff at Monash University library and in the faculties were
already using the RSD framework and the cognate Work Skill Development (WSD)
framework (Bandaranaike, 2018; Bandaranaike & Willison, 2009, 2018; Revised by
Monash University Library, 2019) to develop students’ skills, so it seemed pragmatic
to use the same guiding parameters and theoretical underpinnings when developing
the DSD framework (McLeod & Torres, 2020). Apart from creating awareness of
the need for digital skill development among university educators, the main drivers
for the framework were to create a common language for educators which could be
used in curriculum and assessment, to provide educators with a pedagogically sound
approach to explicitly improving students’ digital skills, and to provide a reflective
tool for students to help them identify skills and gaps. The facets, affective domain,
and scope for student autonomy (see Willison, Chap. 1 in this book) closely echo the
RSD framework but with a digital focus.

7.2 Vignette

As universities rush to keep up with the latest digital developments, teacher
educators are increasingly urged to move away from traditional teaching activ-
ities and use “innovative” approaches in their teaching and assessment to keep
students engaged and motivated and make the most of data analytics. At Monash
University the Monash Education Academy offers online “flexible and interactive
learning modules designed to enhance teaching practices” (https://www.monash.
edu/learning-teaching/teaching-resources/modules). The modules on offer include
“Increasing interactive learning with technology”, “Using Moodle data to inform
your teaching” and “Using H5P in your teaching” which will “enhance the learning
experience for students”. Despite the availability of professional development,
teacher educators do not always have the digital skills required to develop a well
scaffolded, pedagogically sound, digital activity, and frequently assume that if they
set a task involving digital technologies PSTs will be able to work out what they need
to do. Teacher educators stumble through the tasks and model ineffective practice to
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the PSTs, who go on to create similar activities for their own students, perpetuating
the digital native myth and enabling double jeopardy digital inequity.

The following vignette is included to illustrate the assumptions implicit in many
educational activities and the impact this has on a learner’s ability to engage with
them. It will be used as an example to unpack the DSD framework.

Dale, a PST, is required to create a blog for her first Bachelor of Education assign-
ment. The instructions for the assessment include details about what unit content
needs to be included, but the choice of layout and program used to create the blog
is up to each student and they are encouraged to be creative. Digital skills are not
formally assessed. Dale must send her blog web address to her tutor for assessment.

Dale has never created a blog before and does not know where to begin. She
searches for information about making blogs on the internet, but is overwhelmed
by the number of hits and clicks on the first link she sees, an advertisement for a
paid blog creation website. Dale watches the introductory video and thinks it seems
manageable, so she signs up for the free trial.

While Dale is aware that there is a university library, she has only been into the
library once and was too embarrassed to ask where the books were—all she could
see were computers and desks. She is aware there is a library website with a search
page and resources to help students with assignments because her tutor showed it to
them in class, but she cannot remember how to access it. She does not want to ask
the tutor or any of her classmates for help as she does not want to seem stupid.

Dale struggles through the assignment, using Google to search for references.
She is finally happy with the content for the assignment and two days before the
assignment is due, she decides to put it onto the blog website. Creating the blog is
much harder than she anticipated and Dale starts to panic as the submission time
for the assignment draws closer. The blog is not looking the way she wanted it to
as there are features she thought she could use that she needs to pay for. Dale is not
happy with her assignment, but submits it on time.

Dale receives a pass for the assignment. The feedback from the tutor suggests that
her references were inappropriate and she needed to think more carefully about how
her work is presented.

7.3 Applying the DSD Framework

The above vignette illustrates the problems created by the digital native myth.
Assumptions about the level of digital competence of PSTs made by the teacher
educator mean that explicit instruction is not available to those PSTs who do not
have well developed digital skills, and although Dale’s digital competence is not
formally being assessed, it has clearly impacted her grade. Dale assumes that she is
the only student struggling and that she will appear stupid if she asks for help.
After grading the assignments, the teacher educator may be aware that
some PSTs do not have the expected level of digital skills and wish to



7 Digital Skill Mythology and Understanding in Preservice Teachers 111

improve the task, but pinpointing the areas of difficulty can be problem-
atic. The DSD framework (https://www.monash.edu/__data/assets/pdf_file/0010/
1652437/DSD-22.05.20.pdf) provides a clear structure for breaking down the digital
skills required for this task and helps teacher educators become more responsive to
PSTs needs. It assists in identifying and tackling assumptions and helps to guide
the development of scaffolding. The introduction of a common language to describe
digital skills in ITE units and the use of more explicit instruction in the curriculum and
assessment tasks, provides a model that PSTs can then use with their own students
in the future. An analysis such as that in Table 7.1 could highlight areas of misunder-
standing and guide the redesign of the task. In Table 7.1 the DSD framework facets
and affective domain are included to make the analysis clearer.

As a learner, Dale could use the DSD framework to identify the skills required
for the task, and assess which areas she needs to develop if this use were modeled
and guided at first. This illustrates the importance of the framework for PSTs. Not
only do PSTs need to be aware of the facets of digital skills as learners in order
to continually develop their own digital skills, but as future teachers the framework
provides a guide to potential assumptions and problems. When designing curriculum
and assessment for their own students, PSTs can consider where targeted scaffolding
can be applied to help students develop their own digital skills. In addition, using the
framework as a research tool to reflect upon student performance, as illustrated in
Table 7.1, allows structured analysis and gives teaching teams a common language
to discuss potential problems.

7.4 Facilitated Approach for Research Thinking

Digital skills can facilitate the development of research thinking in PSTs. Therefore,
in a second year ITE unit at Monash University (the only unit explicitly dedicated
to digital technology instruction the PSTs would have in their ITE) the DSD frame-
work was introduced. Unit content focussed on the use of digital technologies in
secondary education and comprised of information and activities that were directly
related to the DSD framework and the Technologies learning area of the Australian
Curriculum. Each week in the tutorials, PSTs were guided in their application of the
information in the design of a short learning activity involving technology. Through
the successive weekly application of unit content, PSTs had the opportunity to apply,
collect, and review data on the most pedagogically effective way of including tech-
nology to improve teaching and learning. This approach, it was hoped, would help
PSTs improve their understanding and autonomy in all facets of their digital skills.
In the first four weeks of the unit, PSTs were introduced to the following theoretical
and contextual content as outlined in Table 7.2.
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Table 7.1 Teacher analysis of vignette assessment using DSD framework

DSD facet

Dale’s autonomy

Explore and clarify

What is my/our purpose?

Determine the purpose for using digital
technology taking into account digital
practices. (i.e., e-safety, digital wellbeing,
digital profile and footprint)

Curious

Dale has been given a specific prescribed
purpose—to create a blog—but no prescribed
protocols for how the blog should look. The task
asks PST to be at the open-ended level of
autonomy and determine their own style for the
blog

Select and use

What will I/we use?

Choose the appropriate digital technology to
use for the purpose

Experimental

If the assignment were at the bounded level of
autonomy, the task would have specified a
technology to be used for the blog. As Dale has
been asked to choose her own technology it is
expected that she will be able to experiment with
options and find and teach herself to use a suitable
program, which is at the open-ended autonomy
level

Evaluate and reflect

Will this suit my/our purpose and how will
I/we know?

Critically assess and reflect on the suitability
of digital technology and practices in a
changing digital environment

Discerning

The suitability of the blog creator chosen by Dale
was never evaluated. There was no requirement in
the task to reflect upon the usefulness of the blog
or the tool used to create it. As the task did not
have prescribed protocols, and Dale only had a
vague idea of what she would create, it would
have been difficult to evaluate in terms of the
suitability for the task. Once again, this task was
implicitly set at the open-ended autonomy level

Organise and manage

How will I/we plan my approach?
Organise and manage processes, self and
team function using digital strategies and
systems

Harmonising

The only prescribed guidelines for the task were
about the content to be included and that it should
be a blog. It was up to Dale to determine how she
would organise, customise or manipulate the
unfamiliar blog creator, which requires
open-ended autonomy

Synthesise and create

‘What can I/we make?

Synthesise using digital techniques to create
new products, understandings and solutions
Creative

While Dale is required to create a blog, there are
no instructions as to what is expected other than
to be creative. This suggests that it is possible that
videos, pictures, quizzes, links and so on could
have been included in the blog to display student
knowledge. This would require the synthesis of a
number of different digital technologies that the
PST needed to find themselves, putting the
autonomy for this task at the open-ended level

Collaborate and communicate

How do I/we relate?

Collaborate and communicate using digital
practices in digital settings accounting for
e-protocols, e-safety, digital wellbeing,
profile and footprint

Connected

One of the main purposes of a blog is for
collaboration and communication. For this task,
Dale has been asked to give her web address to
the tutor, but there is no indication that her blog
will be shared with other audiences. Sharing with
a restricted audience is at the prescribed level,
however, the PST has been given no information
about e-safety and wellbeing in digital
environments and so needs to monitor this
themselves, which is at the open-ended level of
autonomy
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Table 7.2 Outline of Week 14 content and DSD framework focus

Week | Content DSD framework

1 The socio-economic, gender and other cultural factors Introduction to the DSD
that have resulted in the gender divide, research framework
challenging the assumptions about young people as Self-assessment of existing

digital natives, a definition of digital skills, a video and a | digital skills
quiz introducing the DSD framework

2 First, second and third order barriers to the integration of | Organise and manage
technology by teachers, with a particular focus on third | Explore and clarify
order barriers which describe a teacher’s lack of Select and use
confidence in adapting technology use to context
3 eSafety and ethics, with particular regard to acceptable | All facets, but particularly
online behaviour communicate and collaborate
4 Assessing the attributes of digital technologies when Explore and clarify

choosing them for a specific task. Frameworks that can | Select and use
be used to critique the way digital technologies impact | Evaluate and reflect
learning outcomes Synthesise and create

7.5 Methodology

This research investigated PSTs understanding of digital skills, with reference to
the DSD framework, after four weeks of unit instruction. In addition, evidence of a
change in self-reported digital skills after participation in the unit was sought.

The research used a pragmatic mixed methods approach, which emphasises joint
actions, shared meanings, and the utility of research (Morgan, 2007). After obtaining
ethics permission from the Monash University Human Research Ethics Committee,
data was collected from PSTs enrolled in the unit at three points in time and 190
PSTs were invited to participate. This comprised firstly of a three question pre- (n =
190) and secondly post-unit (n = 134) questionnaire where PSTs rated their response
to statements about their digital skills using a 5-point Likert-type response format
ranging from Strongly Disagree to Strongly Agree. The three questions were based
on Schmidt et al.’s (2009) Survey of Preservice Teachers’ Knowledge of Teaching
and Technology. The third point of data was collected at the end of Week 4, after
being exposed to the content outlined in Table 7.2, PSTs were asked to define digital
skills in their own words (n = 173).

As every Australian teacher is required to have strong digital skills, it was more
important to investigate the minimum level of digital competence and confidence
among PSTs rather than the average digital skills reported, so descriptive statistics
were all that was required to analyse the quantitative data. The Strongly Disagree and
Disagree responses were combined, as were the Agree and Strongly Agree responses,
in order to give a clear indication of PSTs’ self-assessment. Analysis of the qualitative
data involved thematic analysis based on the six DSD framework facets. After each
response was coded according to the facets, the language used in the responses was
closely examined for indications of level of autonomy.



114 A. McLeod

7.6 Results and Discussion

Of the 173 PSTs who provided a definition of digital skills, around 30% (55)
addressed only one or two of the facets of digital skills, with typical definitions
including simply “the technical skills the teacher needs to know” and “how to use
and operate different forms of technology.” This fit best with the DSD “Select and
Use” facet and resonates with the assertion that simple definitions of research tend
to be in the “Find and Generate” facet of the RSD (Willison, Chap. 1 in this book).
The DSD facet definition includes choosing appropriate technology, and some PSTs’
definitions indicated that digital skills “include picking which technology would be
most suitable for your lesson” from “the technology and resources at their disposal.”
This implies at least a bounded level of autonomy where teachers choose from a
range of familiar technology. The affective description for Select and Use is Exper-
imental, a sentiment that was absent from many definitions. Confidence with digital
technology was mentioned in just over 13% (24) of PSTs definitions. Those with
the confidence to experiment with unfamiliar technologies would have reached an
open-ended level of autonomy, while those at the unbounded level would manipulate
technology based on the relationship between the technological affordances and the
purpose and context of the activity. These higher levels of autonomy were hinted at
by a few PSTs, with comments such as “knowing how to use and operate a range
of technology, including knowledge about the different functions each technology
has and how to manipulate it” or that teachers should be able to “maneuver tech-
nology, allowing students to benefit from the use of technology during learning.”
Around 37% (64) of PSTs recognised the importance of keeping up to date with the
latest technologies to understand what affordances they potentially offered, some-
thing required when responding to changes in order to be aware of potential options.
Asone PST putit, a teacher’s digital skills “mainly describes the mastery of emerging
new technologies by educators and the application of these technologies into teaching
through continuous trial and exploration.” This curiosity suggests the “Explore and
Clarify” facet of the DSD framework, at the open ended or even unbounded level,
where unfamiliar technologies are explored in order to determine what purpose they
could be used for and how suitable they might be for an educational context.

Closely associated with this, and picked up by most of the same 37% of PSTs, was
the idea that an important aspect of digital skills was ““a teacher’s deep understanding
of the technology’s ability [in order] to assess its pedagogical possibilities ... having
an open mind to continually learn about new and upcoming technologies.” This
response ties the need to Explore and Clarify with “Evaluate and Reflect” where
teachers critique the value of using the technology for learning. Comments indicated
teachers should be able to “distinguish between technologies that will assist or inhibit
learning” or “employ critical thought into deciding what technology would be best
for each lesson, including the possibility of not using any technology at all.”

The “Organise and Manage” facet was recognised in comments from around 15%
(26) of PSTs, such as “their capability of preparing for lessons with technologies” or
“how to apply it in a work or school environment.” These comments are indicative of
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the practical and pedagogical planning required when introducing digital technology
into a classroom and the importance of introducing protocols to organise and manage
the students so that the learning outcomes of the lesson are achieved. Approximately
6% (11) of PSTs indicated the importance of teachers’ understanding of “e-safety
such as the knowledge of using cyber security and passwords.” Despite the use of a
student Facebook messenger chat group operating in this unit, only one PST specif-
ically mentioned communication, suggesting that digital skills “extend beyond the
traditional notion of ‘computer literacy’ and require a more comprehensive under-
standing of how technology works to enhance communication and accomplish tasks
that would be less achievable without its presence”. A few PSTs highlighted the
importance of developing digital skills in their own students and suggested that the
teacher should be “effectively passing on the ability to their students” which was
also coded as “Collaborate and Communicate.” They noted that “modelling how to
approach the learning process with confidence despite technical difficulties along the
way” was a component of a teachers’ digital skills.

When educational change is required, such as during the pandemic, a “culture of
innovation” is required to sustain changes (Hung et al., 2020, p. 60). This relates
quote closely to “Organise and Manage” where design thinking skills help a teacher
respond to new circumstances. The inability of teachers to employ design thinking or
alack of disposition to do this has been described as a significant barrier to technology
integration (Tsai & Chai, 2012).

Only 12% (22) of PSTs wrote definitions that invoked the “Synthesise and Create”
facet. Synthesise and Create refers to employing technology for the creation of new
products, understandings and solutions. In their study of 4883 Spanish teachers who
taught online during the pandemic, Sanchez-Cruzado et al. (2021) found that the
change in methodology of teaching, particularly creating digital content, was an area
that teachers struggled to adapt to. As creation of new solutions and understandings
is the core aim of the Technologies learning area in the Australian Curriculum, it
was disappointing to find that only two PSTs suggested that “this includes being
able to apply their knowledge to problem solving.” Two other PSTs suggested that
digital skills include an “understanding about ways of thinking about, as well as
working with technological tools and resources” which referred to unit content on
computational, design or systems thinking which are all in the Australian Curriculum
and define ways to approach and think about new solutions to problems. Other PSTs
wrote definitions that could be interpreted in this facet in terms of technology helping
students to create new understandings of subject content. For example: “having suffi-
cient knowledge on technology that allows you to apply it in lessons to assist students
in a more effective method of learning.”

One theme mentioned by a small number of PSTs in their definitions which
was difficult to categorise in terms of the DSD framework was depth of technical
knowledge, for example, data transmission, which is in the Australian Curriculum
(ACARA, 2022). In the case of data transmission, it could be argued that this is part of
the Communicate and Collaborate facet, as e-protocols are mentioned, or perhaps the
unbounded level of autonomy of Explore and Clarify where teachers can anticipate
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protocols that might be required. However, other areas of technical knowledge may
need to be individually assessed. This is perhaps a weakness of the DSD framework.

No PSTs wrote a definition that included all facets of the DSD framework. These
findings indicate that almost a third of the PST's only understood digital skills in terms
of the Select and Use facet. Of the remaining PSTs, many saw the importance of
Explore and Clarify in order to keep abreast of the newest developments which have
potential to improve student learning, and Evaluate and Reflect in order to refine
their practice for the benefit of learners—an essential research skill for teachers.
Smaller numbers of students considered the Synthesise and Create or Collaborate
and Communicate components of teachers’ digital skills highlighting an area that
may require more attention in future iterations of the unit.

7.6.1 Evidence of a Change in Self-reported Digital Skills

The results of the pre- and post-survey in which PSTs self-reported their digital
skills are set out in Table 7.3. The initial survey results indicate that 19% of PSTs
did not agree that they could learn technology easily and 26% did not agree that
they could solve their own technological problems. This does not meet the univer-
sity’s expectation that all PSTs have the level of competence required when encoun-
tering a new learning management system or other university websites (McLeod &
Carabott, 2018). In addition, in order to meet the Australian Professional Standards
for Teachers (AITSL, 2017) and register as a teacher in Australia, PSTs need to meet
the digital technologies expectations (VIT, 2022). While it could be argued that the
average PST has the high level of digital skills required, the university has allowed
PSTs with lower than expected digital skills entry into an ITE and they may go on
to become teachers responsible for teaching digital skills to their own students.

Table 7.3 Results of the pre- and post-survey of digital skills

Statement Survey | % % Neither agree or | %
Disagree* | disagree Agree
1. I can learn technology easily Initial (n | 4 15 80
=190)
Final(n | 2 10 88
= 134)
2. Iknow about a lot of different Initial 36 33 31
teChnOlOgieS Final 6 21 73
3. I know how to solve my own Initial 7 19 74
technical problems Final 2 8 90

#Percentages have been rounded, meaning that they may not add up to 100%



7 Digital Skill Mythology and Understanding in Preservice Teachers 117

After participation in the unit, there was a slight improvement in PSTs self-
assessment of whether they can learn technology easily. There was a larger improve-
ment in the percentage of PSTs who agreed that they knew how to solve their own
technical problems. However, there were still a small percentage of students who
disagreed with Statements 1 and 3 after participation in the unit.

The initial response to Statement 2 indicates that the responses to Statements 1
and 3 need to be qualified. Only 31% of PSTs agreed that they knew about a lot
of different technologies. If, for example, PSTs have only used their smart phone
and a laptop, then their self-evaluation for Statements 1 and 3 is based on narrow
experiences. Happily, there was a significant improvement in PSTs self-evaluation
that they knew about a lot of different technologies without a corresponding drop in
the responses for Statements 1 and 3. Overall these results indicate that while PSTs
did not find learning technology much easier after participation in the unit, they were
exposed to a number of new technologies, and there was an improvement in their
confidence to solve their own technical problems.

7.7 Conclusion

To address the continual, rapid advances in digital technologies and the social and
political expectation that they will be included in education, teachers need well
developed digital research skills because they need to be “responsive to various
emergent, contextual issues that both affect and are affected by the overall system of
activity in the classroom” (Kopcha et al., 2020, p. 734). This is an important part of
reflective practice and in a world where information is updated every minute, skills
are often more important than knowledge.

The prime focus of this chapter was to investigate PSTs characterisation of digital
skills, with reference to the DSD framework, after four weeks of unit instruction.
The results contribute in both a practical and theoretical way to our understanding of
digital skills in the teaching profession. The implication of 30% of PSTs seeing digital
skills only as “using” technology at a bounded level is that more explicit emphasis
on the different facets of digital skills is required. An emerging understanding of the
facets, however, could be seen in the responses from the other 70% of students, and
while no students included all facets of the DSD framework in their definitions, it
was clear that there was an understanding that exploring new technology and evalu-
ating the use of technology was an important aspect of teaching with technologies.
The relatively few student comments that included aspects of the Synthesise and
Create facet indicated that many students did not understand the central theme of the
Australian Curriculum, and this aspect needs to be emphasised in the next iteration
of the unit.

The secondary focus of the chapter was evidence of a change in self-reported
digital skills after participation in the unit. The biggest change was in terms of PSTs
exposure to a range of different technologies, a clear strength of the unit. However,
as all Australian teachers require digital skills, even the small percentage of PSTs
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completing this sole digital technologies unit in their ITE reporting they cannot solve
their own technical problems is a concern.

In terms of the theoretical understanding of digital skills, this research has added
clarity to the DSD facet definitions in the teaching context. It has also highlighted
aspects of digital skills that are important for teachers, but are not clearly captured
in the framework, such as technical knowledge.

Many PSTs lack the level of digital literacy that universities assume. This has
been a well-established (although perhaps not so well known) fact for some time.
The myth of digital natives has been persistent and—so far—resistant to remedy
and has led to double jeopardy digital inequity. Recognising that a lack of digital
skills is a barrier to the development of research thinking and responsive teaching, it
is past time to discard understandable but problematic assumptions and rethink our
approach to the teaching of digital technologies in ITE. The results support the notion
that raising awareness of digital skills in PSTs through the explicit introduction of a
common language and framework such as the DSD framework is a fruitful way to
activate their research thinking.
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Chapter 8 ®)
Undergraduate Research for Preservice e
Teachers: Navigating Its Rich

Complexity and Novel Possibilities

Ruth J. Palmer

Abstract Learners grapple with ways of responding to the uncertainties that
currently permeate their academic experiences. In that environment, preservice
teachers (PSTSs) strive to cultivate complex thinking to master their learning; simulta-
neously, teacher educators (TEs) wrestle to create instructional designs that facilitate
meaningful outcomes. Both groups’ success occurs when they adopt frameworks
and strategies that enhance the teaching/learning experiences. This chapter reports
the results of a qualitative study, which aimed first, to uncover the features of one
TE’s approach to the design undergirding a research-integrated preclinical secondary
education course; and second, to analyze the implementation progression to illumi-
nate those features that facilitated PSTs’ engaged learning. The findings uncovered
the TE’s capacity to anchor the course redesign on elements of the RSD Framework,
and PSTs’ capacity to persist across learning environments that integrated research
thinking into habits of mind routines. These have implications for the responsive and
thoughtful adoption of curriculum-based undergraduate research experiences, TEs’
role extension into curriculum design, and faculty-student partnership for academic
success.

Keywords Undergraduate research + Research thinking + Teacher education -
Complexity - Responsive teaching

8.1 Background

Learners grapple with novel ways of thinking, learning, and responding to the rapid
change and uncertainty that now frame their lives. In higher education institutions,
undergraduate students-learners in initial teacher education programs are expected to
cultivate the mindsets associated with novel, complex, and sophisticated thinking and
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to exercise them to master their own learning and engage K-12 learners. Simultane-
ously, teacher educators (TEs) are expected to design and execute learning expe-
riences that facilitate such outcomes. Gardner (2006) defined the cognitive and
dispositional capacities or minds of the future, needed to navigate these changes.
Indeed, when faculty and undergraduate preservice teachers (PSTs) are engaged
in research, their shared understanding of Education as a field of great complexity
makes clearer their need to navigate pathways that prioritize imagination, risk-taking,
complex thinking, innovative ideas, and building arguments related to evidence-based
information (Brew & Saunders, 2019), including confidence in their own discovery
(Willison, 2020).

8.1.1 Research Thinking and Responsive Teaching

Willison (2018, 2020) advanced a distinctive association between sophisticated
thinking—a balanced combination of well-developed lower-order- and higher-order
thinking skills—and research thinking. He proposes that research thinking (RT)
illustrates how learners find and synthesize information, generate data following
ethical guidelines, and provide solutions to address issues, problems, or challenges
that perplex and challenge the mind. This brings together dimensions of thinking/
doing reflected in other work e.g., strategic planning and its subset, futures thinking
(Smart et al., 2021), and Gardner’s (2006, 2020) minds of the future (disciplinary,
synthesizing, creating, respectful, and ethical). Willison submits further that research
thinking involves and embraces the cognitive, affective, and relational aspects of
thinking associated with a range of students’ learning experiences (Chap. 1). This
construct extends the faculty’s definition and practice of the scholarship of teaching
and learning: first, faculty are expected to respond to and invent ways of teaching to
capture learners’ imagination and second to model that thinking/learning by engaging
in research with their students to generate contextually situated information/data and
make decisions based on that. In addition, it telegraphs the notion that students
working within those parameters can become consumers and producers of research
that enables them to make decisions about how to engage in and adapt to challenging
issues. In sum, research thinking and responsive teaching advance participation and
do not retreat from complexity.

Willison and O’Regan (2007) provided the Researcher Skill Development (RSD)
Framework to guide engagement in research thinking. The RSD systematically maps
the development of both students’ research actions or facets of research thinking and
their increasing levels of autonomy. This framework serves as an essential plat-
form on which to build ways of thinking for initial teacher education programs: (a)
autonomy, where: students can track their learning by building the capacities for
research thinking; and (b) novel instructional design where faculty design robust
pedagogical approaches that help PSTs be responsive to their emerging learning
needs (Baker, 2022). In fact, instructional design and responsive teaching have
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recently moved to the fore in Higher Education institutions’ focus on teaching and
learning with technology (Jaramillo Cherrez, 2021).

8.1.2 Instructional Design, Research Thinking,
and Responsive Teaching

Teachers and TEs have been grappling with instructional design and design thinking
(DT), especially when no agreed-upon guiding definitions exist. For education
research and practice, Razzouk and Shute characterize DT as an “analytic and creative
process that engages a person in opportunities to experiment, create and proto-
type models, gather feedback, and redesign” (p. 330). Instructional designers opera-
tionalize design thinking as intentionally planning and organizing learning strategies,
processes, materials, and experiences toward defined learning and/or performance
outcomes (Svihla, 2018). Further, the American Educational Research Association’s
Special Interest Group (SIG) in its advocacy for this work has indicated that design
thinking is concerned with creating a holistic plan for environments where learning
happens, i.e., considering the physical, digital, social, and psychological factors
that define the spaces and places where people learn (https://www.aera.net/SIG031/
SIG-Design-and-Technology-31). This SIG promotes this field at the organization’s
annual conferences.

Today, teachers and TEs are reclaiming design and design thinking as part of
their practice especially when it facilitates the adoption of innovative approaches
like course-integrated research experiences for PSTs. It affords faculty the opportu-
nity to creatively merge design approaches for effective and responsive teaching and
strategic thinking and learning, such that together they ensure complex and sophisti-
cated thinking associated with research thinking. Further, when that work is aligned
with the dimensions of the RSD Framework, it is anticipated that both TEs and their
students can benefit significantly in terms of what Godwin (2020) calls “thriving
[together] in an equilibrium of disorder” and complexity. This conceptualization
undergirds this chapter.

8.2 Methodology

Thus, this qualitative case study reports on an orientation to initial teacher education
grounded in principles of complexity, instructional design, and sustainable peda-
gogies that inform responsive teaching aligned and incorporated into the construct,
research thinking. First, the report describes and analyzes the TE’s strategic research
thinking design that enabled the integration and delivery of a field-based practicum
into the content of a second-year pre-clinical adolescent psychology course. Then, it
provides a qualitative content analysis of the redesigned course-integrated research
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experience, which identified PSTs’ capacity to nurture and rehearse the research
thinking processes effectively alongside the TE’s responsive teaching. The report
also provides a descriptive analysis of PSTs products generated during the course as
further evidence of their practice of research thinking.

The qualitative case study design with a narrative inquiry approach enables a
clearer description of individuals, events, and group settings. It provides evidence of
TEs’ capacity to adopt research thinking and adaptive roles relative to the complexity
of course transformation and varying teaching/learning environments. This approach
also offers the advantage of realizing deeper insights into PSTs’ complex learning
through research thinking and the narratives/stories they tell about their experiences
within a changing constellation of peers, faculty, college/school district personnel,
and early adolescents in an after-school learning laboratory.

8.2.1 Results: A Focus on Design and Research Thinking
Jor Course Transformation

8.2.1.1 Research Thinking in a Nested System

In course-integrated research experiences, instructional design for teaching and
learning, content, context, and research intersect. Faculty adheres to the principles and
practice of design (problem-solving, critical thinking, creativity, leadership, collab-
oration, and communication), while pushing beyond accustomed approaches and
pedagogical strategies, to ensure student development of capacities for deep thinking
including research thinking (informed, astute, harmonizing, insightful, and external-
ized). The TE as designer and instructor works at the point of intersecting goals.
This section sheds light on faculty/TE’s efforts toward ensuring research thinking in
a dynamic nested system.

Figure 8.1 presents the faculty-designer’s working canvas: a sophomore-level
adolescent learning course for preservice secondary teachers representing four major
disciplines (English, Mathematics, Sciences, and Social Sciences). This 15-week
traditional course required the PSTs as prospective secondary teachers to (1) know,
and understand the many facets of adolescent/emerging adult development; (2)
become more aware of their professional roles as learners, teachers, scientists, and
student advocates; (3) apply this professional self-awareness, to all relationship with
adolescents in the teaching/learning environments; and (4) engage in selected signa-
ture learning experiences identified by the college, and supported by the School
of Education and its departments. In addition, secondary education PSTs are also
required to complete fifty (50) hours of field experience, prior to enrolment in the
Clinical Practice phases (Years 3 and 4). This practicum was a stand-alone and well-
supported experience focusing on Grades 6-12 classroom teaching and learning
(Cohen et al., 2013).
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Fig. 8.1 Nested contexts of course integrated research experiences

The teaching—learning—design challenge was to combine these two experiences
into one, integrated learning opportunity that also satisfied at least one of the institu-
tion’s five signature learning experiences: (1) Personalized Collaborative Rigorous
Education, (2) Undergraduate Research, Mentored Internships, and Field Experi-
ences, (3) Community-engaged learning, (4) Global Engagement, and (5) Leader-
ship Development. Item 2 was selected. So, to accomplish this integration, the TE
collaborated with the faculty librarian, personnel from the Center for Teaching and
Learning, the Office of Instructional Technology Services, and K-12 teachers in the
school district where PSTs did their field experience. The resulting product included
prompts, strategies, and various instructional delivery approaches in which the TE
once again became a student of teaching.

All documentation and materials from this course integration, constituted the
educator’s self-evaluation conducted under the supervision of a HE Instructional
teaching coach, appointed by the School of Education leadership. These sources
produced a rich seam for mining data on interconnected design, integrated course
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content, instructional prompts/strategies for TE, layered context, complex research
thinking, and PSTs mentored learning.

8.2.1.2 Course-Integrated Research Experiences and Research
Thinking

A qualitative content analysis of multiple data sets related to the TE’s design of
the course-integrated research experiences revealed three elements that ensured the
location of research thinking at the center of the teaching experience: facilitative
structures, novel integrated instructional approaches including in-class workshops,
rehearsal, help-seeking behavior practices, and interactions in small learning commu-
nities (by- and across-disciplines). These findings made transparent the threads of
research thinking that were incorporated into the TE’s instructional design and adop-
tion, and practice of multiple and varying instructional approaches; they provided
new possibilities for elevating the practice of undergraduate research instruction and
research thinking (Healey & Jenkins, 2018).

Table 8.1 details the elements that served as the foundation of the course transfor-
mation: facilitative structures, strategies for engagement including reflection, and
rehearsal/iteration within emergent learning communities. While the cross table
represents each element as a separate unit, the contents of each section were inter-
twined to create a fluid yet cohesive learning experience. In addition, it allowed the
TE to maintain a creative tension across all activities and helped students to manage
both their learning and academic emotions including self-directedness and autonomy.

Facilitative Structure

With the required departmental approvals, revised scheduling accommodated the
novel course format: class meetings were scheduled once a week on campus (two
sequenced 90-min sessions), and once a week (90 min) practicum, in the after-
school learning laboratory in the area middle school: tutoring with students at risk for
school failure. This time/activity arrangement distributed class time differently and
reoriented PSTs to learning in multiple locations—in campus classrooms, mentored
by faculty librarians, individual study, and providing tutoring guidance in the area
middle school.

The Board of Education, the school leadership, and classroom teachers approved
the tutoring activities. In addition, the syllabus reflected a structured, yet flexible
format for in-class and in-lab activities. For in-class learning, each 90-min section
contained three movements with a range of active learning approaches/units (whole
group small group, individual work e.g., lecturette, workshops, questioning for
teaching and learning, conversation, reflection on tutoring activities) with laddered
contents. For the Lab, there were also three movements: tutors (a) reviewed together
the tutoring goals, including the specifics for that session; (b) engaged with the tutees,
and (c) debriefed with the faculty instructor/school counselor prior to departure, and
complete the reflective journaling. These routines were maintained strictly for the
first five weeks of class and relaxed when PSTs indicated that they understood the
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Table 8.1 Cross table: design elements by instruction, course content & embedded research

experience

Design elements

200-level course: adolescent
psychology

Course-embedded
research experience

Facilitative structure

Revised class structure
— Weekly: 2 x 90-min classes
scheduled in sequence

Incorporating in-class group
reflection on tutoring
experiences

Orienting sessions at
the beginning and end
of session

10 Weekly tutoring sessions
3:00-4:50 p.m.

In-class preparation, reflection
with librarian, and director of
instruct. design

Faculty and school
personnel: supervising

Clear goals, objectives and
assessments with variations

J

Use of RSD
J

Course/class structure
— Units/movements and laddered
content

v

v

Backwards mapping design

v

Student disciplinary and
multidisciplinary groups

J

Teaching/learning strategies for engagement

Active learning

— Lecturettes and student present
— Workshops

— Cross disciplinary conversation
— Reflection

Classroom strategies
made available during
tutoring sessions
Supervising faculty
and school personnel
available as resources

Research-informed pedagogy
— transformative pedagogy
— sustainable pedagogy

v
RSD

Creative assignments—narratives,
visuals,

v

A focus on narrative
inquiry

Using collaborative technologies

Reading—texts, research lit
Writing—Journaling
Thinking as a Researcher

Use of RSD

Building learning/teaching communitie

S

Transdisciplinary Collaboration and
Partnerships

Faculty, faculty librarian,
office of instructional design

Faculty and school
personnel: counsellor,
teachers, and admin

Building in-class learning
communities—shared stories

Reflection oral and
written—shared learning
experiences

Students-as-partners

v

Intentional teaching and modelling of
the research process—RSD

J

J
RSD

A
v
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new class goals and expectations and established learning relationships with their
peers from different disciplines.

Another structural element included the many partnerships established by faculty
to support the teaching—learning enterprise: (a) the faculty librarian conducted work-
shops for the student group/s and individual consultations; (c) faculty relied on the
resources of the Center for Teaching and Learning and the School District personnel
to provide volunteer training and in-session supervision/advisement for PSTs; and
(c) access to tech LMS for students to ensure their individual and collaborative work.
Faculty also reminded students of additional campus services e.g., the Writing Labo-
ratory, additional Library services, and contributions from the Student Union. In sum,
the TE creatively draws on all campus resources to support PSTs’ learning; PSTs
grow in awareness of the supportive scaffolding available to help them consolidate
their learning experiences individually and collectively.

Teaching/Learning Strategies for Engagement

Reflected in the cross table also is evidence of the extended role of the faculty: to main-
tain the internal tension to help students return to learning equilibrium-responsive
teaching in action:

e the literacies—class readings, writing (class assignments and reflective jour-
naling), and discussions/oral reflection.
formal/informal assessment.
Orchestrating student learning (academic) and their capacity to manage academic
emotions, whether positive or negative.
a focus on multiple perspectives.
TE’s extended office hours for informal teaching and mentoring

These connections were deliberate; they facilitated deep/complex and surface
thinking that undergirds student academic and affective learning and set the foun-
dation for building the habits of mind related to research thinking. These consistent
and interdependent connections when aligned with the facets of the RSD, expanded
the parameters of the faculty’s own scholarly engagement, into the realm of complex
instructional design, responsive teaching, collaboration, and persistent mentoring.
Further, mapping, translating, and incorporating the facets of the RSD into the
instructional design, nurtured research thinking while setting a path for PSTs to
do the same.

Building Learning Communities

Faculty introduced subtly surprising complexity into the learning environment,
e.g., by building learning communities, reflecting the social personal dimension
of learning. Here, the focus was on manageable, relevant, and purposeful peer
engagement, through help-seeking behavior, in-class learning peer groups, and
online collaboration, while providing co-curricular support. This approach also
impacted PSTs’ capacities for alternative perspectives and generative thinking plus
a classroom/tutoring culture of collaboration and friendship.
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In sum, facilitative structures, and instructional approaches including novel
learning strategies and efforts towards building learning communities, served to
ensure the incorporation of complex research thinking into the TE’s course design.
These data also suggest that the intentional incorporation of these elements in support
of students’ learning also forecasts the TE’s responsive teaching, thus providing new
possibilities for elevating the practice of course-integrated research.

8.2.1.3 Research Thinking in Action: Building Habits of Mind

This section provides a descriptive analysis of the integration of content, and manage-
ment of the research experience, with PSTs building habits of mind through the intro-
duction of research thinking using the Researcher Skill Development Framework.
Here the focus is on the structure and guidance provided by the teacher-educator for
students in their multiple learning environments.

Organization and Management of the Research Experience

As a sophomore-level class and the first education course in the Secondary Educa-
tion Sequence, the PSTs’ research was situated at RSD Framework Level 1—Closed
Inquiry (See Chap. 1 of this book); this requires a high level of structure and guidance
and initial lower levels of student autonomy to ensure understanding and the incor-
poration of new thinking patterns and sequences. All assignments were then clearly
articulated, and prompts were provided for each activity of the research process.
Insert 1 provides a portion of the guidance for all students related to the research
questions. Given that PSTs represented major disciplines (English, Mathematics,
Social Sciences (History), Technology Education, and the Sciences) faculty carefully
managed both within-group and across-groups discussion; the goal was to prompt and
nurture both disciplinary and interdisciplinary understanding and communications.

Insert 1. The Signature Learning Experience: Guiding Questions

The following questions guide the inquiry:

1. What issues (positive/negative, academic/learning, social/relational, and/or emotional/
affective), emerge from an analysis of the weekly journal data set related to tutoring early
adolescent students at risk for school failure?

2. What approaches/strategies did you use to address these issues? [What theories of teaching
and learning of adolescents, or recommendations from the tutoring literature did you use to
guide your actions/decision making ?] What were the general outcomes of your decisions?

Insert 2 presents the prompts for the journal writing associated with the tutoring
sessions; the weekly documentation of the tutoring experience constituted PSTs’
data for their narrative inquiry design. Narrative Research/Inquiry helped PTs
create meaning from new or different complex experiences that initially triggered
disequilibrium, which then change with the practice of the thinking sequence: purpo-
sive at first (observing, questioning/searching) then to pattern identification, and
making connections guided by astute harmonizing and insightful thinking (Caine &
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Clandinin, 2022; Clandinin & Connelly, 2000; Mathieson, 2019). This served to
introduce PSTs to narrative research thinking, plus finding meaning in, and having
reverence for the stories of teaching and learning, early in their program.

Insert 2. The Weekly Reflective journal: A focus on learner self-awareness and tutor/
mentor leadership

The Assignment

At the end of each session of the practicum, compose and submit a reflective journal entry to

your Canvas Dropbox. This 250-300-word, single-spaced entry should include the following:

* Describe using facts from the practicum event (who, what, when where, and why) focusing on
the needs/successes of the tutee/mentee and on your needs, approaches, and/or successes

« Indicate how you as a tutor/mentor are puzzling through your experiences including your
decision-making and resolutions of challenges or dilemmas that present themselves

« Identify the personal and professional tools, skills, and attributes that you used or may need to
meet this or other challenges in tutoring/mentoring

* Support your conclusions and strategies with evidence from the text and selected articles on
tutoring and mentoring in Canvas Files. Each week read and apply one of the articles

Assessment Rubric: (a) Quality of journal submissions

Prompts were provided for all other assignments accompanied by preparation and
assessment rubrics: a limited review of the literature, descriptive data analysis, well-
defined report writing, discussion of the findings, and dissemination approaches.
In-class workshops aligned with the literacies of focus and research thinking served
to introduce and support the assignments.

Table 8.2 places in juxtapositions the learning activities in the practicum, the
research thinking associated with those activities, and the corresponding facets of
the RSD framework. The internal cohesion of the course, with goals made transparent
in the syllabus, the assignments, and the tutoring activities, and the TE’s adoption of
the closed inquiry approach, PSTs remained connected throughout the re-designed
course implementation.

8.2.1.4 Navigating Course-Integrated Research Experiences: A Review
of PSTs’ Inquiry Products

Engaging Activities, Rehearsals, and Teaching Stories

Twenty-two of the twenty-three PSTs completed the course successfully; that means
that they completed each course assignment successfully and were able to consolidate
those assignments into a final coherent research project associated with the course
content—Adolescent Learning.

When the descriptive analysis of the quality and characteristics of PSTs’ final
research product was conducted, common themes emerged. First, it became evident
from the data that for all students, the first assignments were the most challenging,
e.g., reading academic literature—purposive, informed, harmonizing thinking, and
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1
Practicum FOCI: Tutoring
The research process

2
Research thinking—cognitive,
affective and social

3
RSD framework level 1 and
level of student autonomy

Situated within and across
class 5 modules

Readiness for the learning
experience—tutoring

Structure: (1) Readiness &
Rehearsal

Tutoring in an After-school
Laboratory

Narrative Inquiry—narrative
thinking, stories about
learning

RSD aligned with the Science
of Development

Embark and clarify
Communicate and Apply
Evaluate and Reflect

Self as volunteer in School
District:

School District Training for
Volunteers (HIB and Policies
for conduct of volunteers)

Identity: student and learner
and student as tutor/leader and
learner

In-class training for
one-on-one Tutoring

Developing agency and
autonomy

Embark and Clarify
Organize and manage

Weekly reflective journal as
data collection (250-300
words)

Prompts and Assessment
Rubrics

Identity: Self as author of
narrative experience

Self as leader, tutor and
learner,

Find and generate:
Types of data

Intro to qualitative data
Evaluate and reflect

Sessions with Faculty, Faculty
Librarian, and Writing Center
as part of a class requirement.
— Intro to research section
— Review of the literature

Help-seeking behaviors 1:
institutional
expertise—Iterative processes
Experience of learning
communities

In-class workshops: Research
methods, report writing,
in-class dissemination

Self as capable learner

Find/generate
Analyze and synthesize
Organize and manage

Reading/writing/thinking as a
scientist: Research literature
Articles re-course and tutoring
Prompts and rubrics

Help-seeking behavior 2:
Peer collaboration
Iterative processes with
rehearsals

Evaluate and reflect
Communicate and apply

Narrative thinking: Words,
graphics, synthesis, concept
mapping

Analyze and synthesize
Communicate and apply

Disseminate—in-class,
college-wide celebration, and
area conference

Synthesizing assignments

Analyze and synthesize
Communicate and apply

Oral proficiency

Communicate with awareness
of ethical, social and cultural
issues

reflective writing/journaling. TEs” prompt response to PTS’ need including re-
reading and re-writing, new behaviors for most, eventually became the norm; addi-
tional supports introduced into the class sessions including graphic organizers, indi-
vidual/small group meetings about the content or integrated work, and especially
the use of rubrics, provided options and alternatives. In addition, PSTs reported that
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their enthusiasm for the tutoring practicum in the after-school lab facilitated a posi-
tive shift in their work ethic. In sum, the revised course enabled them to embrace
repetition/rehearsals, peer exchanges, and rubrics as essential parts of awareness of
learning means to develop sophisticated/research thinking, high-performance quality,
and habits of mind.

Some PSTs reported that academic writing was their greatest challenge. They
also reported that they actively sought out the one-on-one tutoring available at the
campus Writing Center and the Library. In addition, with the course’s focus on
their engagement, and learning outcomes, PSTs became more extensive in their
preparation for class, e.g., relying on the research literature, locating, and organizing
supplemental materials to support their in-class arguments, and engaging their tutees.
This meant that their reflective journals (data sets) became richer in detail born of
their improved observation and thinking skills. These indicate that research thinking,
when activated, also prompts motivation, mental clarity, and academic emotions e.g.,
pride and sustained effort.

Related to this was the activation of PSTs’ help-seeking behaviors in both the
on-campus class and the practicum event. In their conversation with their peers,
PST reported that they discovered common issues underlying adolescents’ problems
e.g., reading for comprehension mattered across all disciplines, that capacities for
problem identification and problem-solving are assets for successful learners. This
awareness was reflected in their own journal entries and their analysis of qualitative
data. Altogether, the introduction of more active learning strategies changed how
PSTs functioned: they became more collaborative, prompting increased class partic-
ipation and volunteer actions. In sum, PSTs recognized each other as resourceful and
shared their work including their writing with others for feedback—for many, a new
behavior change.

Work Samples

Consequently, the final research projects reflected PSTs’ increasing levels of complex
skills, a reflective disposition, capacity to synthesize information and seek out
meaning, plus strong academic emotions (pride, sense of accomplishment, posi-
tive identity, and commitment to the teaching profession and their discipline). It is
important to note that this transformed course introduced students to Level 1 of the
RSD: faculty-guided, with limited student autonomy. This means that this experience
serves as foundational, a platform on which they can build improved learning and
more effective research thinking.

Here are some titles of PSTs’ research products that suggest PSTs’ under-
standing of themselves, their agency as prospective teachers, the research experience,
recognition of research methodology, and a focus on adolescence.

Student 1 (M) A Qualitative Analysis of A Prospective Teacher’s Tutoring
Experience: A Focus on Early Adolescents

Student 2 (F) A Qualitative Analysis of a Tutoring Experience: Benefits and
Challenges for Prospective Teachers and Their Tutees
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Student 3 (F) Analysis of A Prospective Teacher’s Tutoring Experience: A
Narrative Inquiry Project

These titles suggest that PSTs have the capacity to build sophistication and
refinement into their work with further practice.

This 15-week course started PSTs on their way to developing habits of mind
related to research thinking. Some indicated that although their new role as student
researcher/presenter was initially fraught with disequilibrium, they recognized it
now as a phase of their learning development, and an opportunity to explore their
knowledge of early adolescents. One PST indicated:

Being allowed the privilege to tutor early adolescents added to my understanding of that
developmental group and of the teaching/learning techniques which work best to aid in their
learning experience. I was able to see the varying ways in which individual adolescents differ
pertaining to how they learn, and I was able to observe and evaluate different methods of
tutoring which worked best for my student. The one-on-one relationship I have with [another
student] underscored the importance of a social relationship with students, and how I can
establish these relationships in the classroom with multiple students. With this experience, I
am laying the foundation to become a successful middle/high school teacher (Student 10).

Dissemination of PSTs Products: Pushing Beyond the Classroom

Since dissemination is a critical part of the research process (Eberly & Joshi, 2022),
three levels of dissemination were introduced to students:

1. A timed in-class presentation with an Abstract handout: Required for all PSTs.

2. Participation in the college-wide Celebration of Student Achievement: Stan-
dard Poster presentation; and,

3. Co-presentation at an area conference with Faculty Instructor/teacher educator:
limited to 2-3 PSTs, based on the quality of the work, conference acceptance of
student performance, funding, and PSTs’ availability.

This task introduced PSTs to another dimension of research thinking-externalized
thinking and research practice, specifically communications. At every level of
dissemination, PSTs demonstrated high academic proficiency, interest in the innova-
tive course design, and pride in their achievements; many indicated that they would
join other school/campus learning experiences that help them further that engagement
in complex learning through research.

8.3 Discussion

The course transformation of a standard sophomore-level course into a course-
integrated undergraduate research experience for PSTs represented a response to
the institution’s recommended signature experiences for all students, plus the efforts
to make undergraduate research available for all students in initial teacher educa-
tion programs. This qualitative case study of the transformation showed that Design
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Thinking (for teaching and learning) when aligned with research-based instruction
and framed with the RSD framework, enriches faculty efforts to respond and put in
place transformative and sustainable pedagogies. These pedagogies align content,
context, characteristics of the learner population, institutional policies, and the
demands of professional education. Frerejean et al. (2021) and Jaramillo Cherrez
(2021) underscore the importance of designing instruction for complex learning in
higher education; their work gives credence to the possibility of building course-
integrated research experiences with rigor like stand-alone courses. The results of
this study now indicate similar success when this approach is applied to pre-clinical
courses in professional schools. Baker (2022) offers ready remedies to address chal-
lenges in the transformation process including active learning strategies and other
emotional and social supports. These extend Johnson’s (2018) work that provides
active learning activities for students and faculty in undergraduate neuroscience
education. Both works suggest that solidifying active learning classroom structures
and establishing learning communities for faculty and students (including faculty
librarians, instructional designers, advisors, disciplinary others, personnel from K-
12 school districts, and campus centers for tutoring writing) help to facilitate PSTs’
learning through research.

Further, the results indicate that comprehensive instructional design for course-
integrated research helps PSTs to manage not only the disequilibrium related to
navigating the academic environment but also their own personal and professional
identity as persistent and capable learners, emerging adults, and confident profes-
sionals (Kelly et al., 2019) who are responsive to the shifting demands placed on
their teaching. In turn, they can bring the same goals to their students by emphasizing
the interrelationship across research thinking, employability skills, and leadership
potential, especially in the service of adolescents at risk for school failure.

However, benefits also accrue to faculty: integrating research experience in their
scholarly teaching extends their own scholarship broadly, but more specifically it
extends and gives credence to the thoughtfulness, spontaneity, and creativity of their
practice (Mataniari et al., 2020; Svihla, 2018). TEs can expand their mentoring
approaches within the context of an interdisciplinary classroom while attending to
rigor and multidimensional thinking in well-choreographed activities (Palmer &
Thompson, 2022). The classroom now becomes the laboratory where TEs alongside
their PSTs can investigate and learn about complex learning, learners’ socioemotional
dispositions, and development in periods of disruption (Gao, 2018).

The findings also raised other questions: what structures are needed to sustain
PSTs in the practice and enhancements of research thinking? One response would
be for groups of departmental faculty to design and implement a laddered sequence
of course-integrated research experiences using other already established field expe-
riences. These include (a) Clinical 1 field experience that includes PSTs embedded
in school district classrooms with practicing teachers first to observe, design lesson
plans and eventually teach their classes and undertake all teaching activities; and
(b) Clinical 2, where faculty extend their role and practice as instructional designers,
curriculum developers, etc. Jaramillo Cherrez (2021) illustrates how [faculty] instruc-
tional designers can build a research network with professionals with diverse research
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skills, to create partnerships to advance research and evaluation agendas connected
to professional development goals.

The results serve as a model for teacher instructional design of effective course-
integrated research experiences that can amplify PSTs’ opportunities to become
aware of and engage in the complexity of new learning environments. Further,
this work has the potential to identify evidence-based information regarding PSTs’
learning journeys related to new and complex thinking and challenging/learning
possibilities. This information can inform the changing work of not only the schol-
arship of teaching and learning for faculty but also provide PSTs with the capaci-
ties to engage cognitively, affectively, and socially, in the rapidly changing learning
environment. In sum, this work represents another step in the direction of futures
thinking and strategic planning where faculty and students can walk confidently
through complexity and dare to create their learning future. The field of instructional
design is multifaceted and can well serve the advancement of research thinking for
PSTs in initial teacher education programs.

8.4 Conclusion

This chapter offered an orientation to research thinking within the context of course-
integrated research experience in a pre-clinical adolescent psychology course in a
secondary education initial teacher education program. It aimed to make visible
the complexity of that task given the intersection of multiple requirements related to
course design, interdisciplinarity, transformative and sustainable pedagogies, institu-
tional policies, and engaged learning. Threading successfully through this complexity
is critical in professional schools like Schools of Education, where success is defined
in terms of outstanding future teachers who can function efficiently in shifting
teaching/learning environments, an uncertain knowledge economy, and a diverse
student population.

Building a laddered program sequence of course-integrated research experiences
has the potential to generate a universe of novel curricular, co-curricular, and extra-
curricular enhancements for classroom learning in initial teacher education programs:
brown-bag lunch meetings to learn to read journal articles, and to construct a well-
synthesized review of the research literature; invited speakers on special topics,
workshops on research methodology, developing alternative works to demonstrate
research thinking, e.g. comic strips, picture books, webpages, etc. These have the
potential when paired with current and emerging technologies to change how PSTs
navigate through the program—as individuals, as teams, or as cohorts. Their creative
research thinking facilitates navigation across the continuum from student learners
to practitioners to practitioner-scholars with research thinking as their facilitating
competency. Overall, one can anticipate a radical research student culture for PSTs
in Schools of Education.
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Glossary of Terms

Educational Development (ED) Professional development around curriculum,
teaching, assessment and learning for University Educators.

Synonyms used in other contexts: Academic development; faculty develop-
ment.

Initial Teacher Education (ITE) Undergraduate or Master’s programs that enable
students to become accredited teachers. Bachelor of Teaching and Master’s of
Teaching are common ITE programs. In many contexts, Master’s of Education
is not typically an ITE program, but for the further development of practicing
teachers, or those with other interests in education, such as policy work or research.

Synonyms used in other contexts: Teacher training, Bachelor of Teaching,
Bachelor of Education, Master’s of Teaching.

In-service educator General term that includes In-Service Teacher and University
Educator.

In-service Teacher (I-ST) A practicing Teacher. In Chaps. 4 and 5, the I-STs are
enrolled in Master’s in Education to deepen their pedagogical approaches.

Synonyms used in other contexts: Classroom teachers.

Preservice teacher (PST) A university student engaging in an Initial Teacher educa-
tion course, whether at Bachelor level or Master’s level. In this book, the PSTs
mentioned are all undergraduate students (Chaps. 6-8).

Synonyms used in other contexts: Initial Teacher Education students.

Research thinking The research thinking addressed in this book involves ‘...the
trivial and ordinary as well as the technical and recondite’ for preservice and
in-service teachers in their classrooms (Dewey, 1910). It solves a ‘... problem
to whatever... perplexes and challenges the mind...” (Dewey, 1910). This is a
very broad portrayal of research thinking that depicts how teachers determine
problems and issues to address, find information or generate data and solutions,
whether commonly known to many or previously unknown to all. Like all forms
of sophisticated thinking, research thinking embraces cognitive, affective and
relational realms.

Research thinking includes the thinking associated with action learning, class-
room action research, evidence-based decision making, participatory action
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research, reflective practice, research-based teaching and the scholarship of
teaching and learning.

Responsive Teaching The actions and judgements of teachers as they change or
consolidate their facilitation of student learning.. Responsive teaching requires
thoughtful consideration that identifies and consolidates good practice, but also
moves quickly to adjust and change as prompted by immediate needs. Research
thinking for responsive teaching involves teachers’ dual role as consumers and
producers of research that enables them to learn to make decisions about how to
adapt to emerging issues, sometimes planning proactively, sometimes responding
quickly. Whether consolidating or changing, responsive teachers endeavour to
connect the components of learning in ways that students can join the dots.

Teacher Educators University Educators who teach into PST or I-ST University
programs.

University Educators Those who teach in university programs. Some University
Educators who are participants in Educational Development teach PSTs and I-STs
and are called Teacher Educators. Other University Educators who are participants
in Educational Development teach non-education courses that PSTs enrol in, such
as ‘Biology 101°, or ‘Media 303’.

Synonyms used in other contexts: Academic, Faculty, Lecturer, tutor, super-
visor, Higher Education educator.
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