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and diversity, particularly in mixed-ability classrooms. Although the theory of differentiated instruction has been
applied widely, such instruction has not been taken up widely in teaching practice. The first part of the article
explores the relationship of theory and practice of differentiated instruction in relation to pedagogical content
knowledge, teacher efficacy, formative assessment, teacher confidence and competence and professional
learning. This exploration uses exemplar cases from mathematics teaching to pave the way for an outline, in the
second part of the article, of how differentiated instruction could be implemented for the mixed-ability groupings
increasingly engaged in the Australian secondary mathematics classroom. A protype practice framework for
teachers is presented as part of a project being conducted in regional Australia, with the overall aim of assisting
teachers in developing and implementing strategies for differentiated instruction in secondary mathematics
classrooms.
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INTRODUCTION

A teacher’s ability to effectively differentiate instruction in the classroom is crucial in catering for student individuality and
diversity, especially in the context of inclusive learning—differentiated instruction is aimed at optimising the educational
outcomes for all students (Banks, 2007; OECD, 2010, 2018; Tomlinson, 2004, 2005; UNESCO, 2005, 2015). Tomlinson (2003, 2014)
defines differentiated instruction as a pedagogical approach where teachers modify curriculum content, proactively develop a
variety of teaching strategies and continually revisit the desired product of learning. On this basis, the goal of the teacher in a
differentiated classroom is to allow students to make connections with their prior learning and build upon their knowledge quickly
and efficiently.

The most common approach used to address diverse learning needs, both nationally and internationally, is to place the
students into homogenous ability groupings using a selection process known as ‘streaming’, ‘setting’ or ‘tracking’ based on
attainment grouping (Francome & Hewitt, 2020; Jaremus et al., 2020). There is a growing body of research, however, that has cast
doubt on the usefulness of attainment grouping, including studies from the United Kingdom and the United States as well as from
the Asia-Pacific region and western Europe (e.g., Francis et al., 2019; Francome & Hewitt, 2020; Gamoran, 2009; Mijs, 2016; Murata,
2013; Taylor et al., 2017, 2020). In the Australian context, Johnston & Wildy (2016, p. 42) have noted that: “While research is
contentious and often contested, the literature generally shows that streaming impacts negatively on student learning outcomes.”
In mathematics, for example, the disadvantages for students placed in the lower ability groupings include becoming disengaged,
as grouping practices often serve to entrench student interest and performance from primary school—students in a low or middle
mathematics ability group face a ‘glass ceiling’ concerning mathematics studies, especially in senior years (Jaremus et al., 2020).
Boaler et al. (2000) found that there were also disadvantages for students placed in the highest ability groupings due to the high
expectations placed on them, the fast pace of the lessons, and the pressure to succeed, with the ablest girls being most affected.

The most common flexible-grouping alternative is heterogeneous or mixed-ability grouping (called ‘detracking’ in the USA,
see Tereshchenko et al., 2019), which assembles a mixture of abilities in the same classroom. Such groupings aim, amongst other
things, to create a well-rounded blend of all levels that allows higher achieving students to mentor their peers in a supportive and
cohesive environment, fostering self-esteem and promoting the concept of inclusive education (Cohen & Lotan, 2014; Ireson et
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al., 2002). Such heterogeneous grouping also serves to avoid teachers’ predilections with a particular biases or ‘mind-set’
sometimes attributed to homogenous groupings (e.g., see Dweck, 2008; Easterbrook & Hadden, 2021). The downside of a mixed
ability setting, typical of a heterogeneous classroom, is that its success is reliant on teachers adjusting curriculum, materials, and
support to provide equal opportunities for all students in order to ensure their progression academically, socially, and emotionally
(Valiandes & Neophytou, 2018).

Differentiated instruction offers a way to embrace the advantages of a heterogeneous grouping. Such instruction offers
elements that foster positive learning environments, embracing diversity in a way that provides for individual growth in learning
based on a student’s ability, interest and readiness levels (Tomlinson, 1999). Despite its importance, however, the research on
how instruction can be differentiated for classroom students is diffuse. In the United States, for example, the discussion may be
embedded in “what mathematics is important for whom and who decides; how people can effectively teach and learn
mathematics” (Raymond, 2018, p. 1). In that particular context, there has been a focus on models of instructional design that
broaden the purpose of education, including those that advocate inquiry-based learning (e.g., Boaler, 1997) or where instructional
design is based on a well-researched human cognitive architecture (Sweller et al., 2011), but not models specifically dedicated to
differentiated instruction for mixed-ability groupings.

This article, therefore, explores the relationship of theory and practice of differentiated instruction and, as well, explores how
this relationship can be used to assist improve teachers in understanding how to bridge the gap between theory and practice in
order to become more effective in differentiating instruction in the classroom. The first part of the article explores the relationship
of theory and practice in relation to pedagogical content knowledge, teacher efficacy, formative assessment, teacher confidence
and competence and professional learning. Although many such discussions are concerned with empowering student learning,
and move away from a whole-class didacticism, there are few studies that report on differentiated instruction that has been
implemented successfully in a secondary mathematics classroom (see e.g., Sullivan et al., 2020). The exploration of theory and
practice, therefore, uses exemplar cases from secondary mathematics teaching to pave the way for an outline, in the second part
of the article, of how differentiated instruction could be implemented for the mixed-ability groupings increasingly engaged in the
Australian secondary mathematics classroom. The second part of the article focuses on how to improve the ability and motivation
of mathematics teachers to implement curriculum differentiation effectively and sustainably and to thereby provide a new model
of learner engagement to redress current shortcomings.

With this focus in mind, the article presents a novel approach, built around a prototype practice framework, that should enable
mathematics teachers, regardless of teaching experience, to progress on a continuum of practice, leading to differentiated
instruction that is integral to their teaching. The practice framework acknowledges the secondary mathematics classroom as a
complex environment (Davis & Renert, 2013) and, therefore, engages a set of boundary conditions drawn from a successful
blueprint for differentiating instruction (Rock et al., 2008) and from the strategic focus of the guiding questions that form the basis
of generative dialogue (Adams et al., 2019). The initial framework uses these boundary conditions to form the basis for beginning
the co-development and professional learning typical of the informed iterations of design-based implementation research (DBIR)
approaches (Fishman et al., 2013; Woolcott et al., 2019a).

The article outlines a pragmatic and practicable ‘whole-school’ approach (Ohi et al., 2019) designed to transform mathematics
education by leveraging recent progress in bridging the gap between theory and practice. The framework, therefore, has been
developed so that it can be implemented using collaboration and co-creation (Woolcott et al., 2019s, 2019b). The combination of
iterative processes and co-development should enable teachers and students to forge new understandings and perspectives of
the value of differentiated instruction, as well as providing active participation in, and reflection on the learning and teaching of
secondary mathematics.

THE EMERGENCE OF DIFFERENTIATED INSTRUCTION

In high school classrooms across the globe, it is common practice to place students into broad learning streams, for example,
high achieving student who are exposed to extension activities, middle band students who complete the standard curriculum,
and lower-achieving students for whom curriculum demands are adjusted down (e.g., OECD, 2013). The underlying principle
behind streaming is to make teaching more effective—in terms of outcomes for students—making the curriculum better suited to
their level of understanding, but also in terms of making the planning and delivery of a lesson more streamlined for the teacher
(Johnston & Wildy, 2016).

Streaming, however, may have a negative impact on students, academically, socially, and emotionally, with a more significant
impact on lower-achieving students, for example, in terms of mathematical literacy (Razer et al., 2018). In secondary mathematics,
the disadvantages for students placed in the lower ability groupings include becoming disengaged, with grouping practices
serving to entrench student interest and performance starting in primary school. Students in a low or middle ability grouping, for
example, face a ‘glass ceiling’ concerning mathematics studies, especially in senior years (Jaremus et al., 2020). Boaler et al. (2000)
found that there were also disadvantages for students placed in the highest ability groupings due to the high expectations placed
on them, the fast pace of the lessons, and the pressure to succeed, with the ablest girls being most affected. Students in a
heterogeneous mathematics classroom setting, for example, learn more, enjoy mathematics more, and achieve a higher level of
understanding (Boaler & Staples, 2008).

In many countries, however, heterogeneous grouping is not widely adopted. For example, approximately 98% of Australian
secondary schools adopt some form of ability grouping, a significantly higher figure than the OECD average of 75% (OECD, 2013).
There may be several reasons for this, but one issue may be that the success of the mixed-ability setting is reliant on teachers
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adjusting curriculum, materials, and support to provide equal opportunities for all students in order to ensure their progression
academically, socially, and emotionally (Francome & Hewitt, 2017; Tereshchenko et al., 2019; Valiandes & Neophytou, 2018). There
is also compelling complementary evidence that teachers can, but may be unwilling to, effectively deliver learning outcomes from
curriculum within a differentiated classroom (e.g., Smale-Jacobse et al., 2019; Tomlinson, 2014).

The notion of differentiated instruction, particularly as it is applied to heterogeneous groupings, was developed in large part
along with theoretical changes in education and pedagogy in the 1970s and 1980s, such as those espoused by such constructivist-
aligned luminaries as Piaget and Vygotsky (see e.g., Kalina & Powell, 2009; Suprayogi et al., 2017). Consequently, classroom
teaching (at least in developed and developing regions) became focussed on the idea that opportunities for meaningful learning
can be achieved by establishing what students already know and then presenting new information in such a way that students
can create their own meanings (Bada, 2015; Brooks & Brooks, 1999). This idea is reflected in the modern secondary mathematics
classroom, where differentiated instruction is considered as proactively adapting instruction to suit the mathematical thinking of
students while concurrently developing a cohesive classroom environment (Hackenberg et al., 2020).

The flawed relationship between theory and practice in relation to differentiated instruction, however, extends across notions
such as pedagogical content knowledge (PCK), teacher efficacy, formative assessment, and teacher confidence and competence.
PCK plays a vital role in a teacher’s ability to differentiate instruction (Gess-Newsome, 2015) and the lack of PCK will adversely
affect a teacher’s ability to be flexible with the delivery of content and adapt to the individual needs of students (Davis & Renert,
2013; Woolcott et al., 2019b). Dixon et al. (2014) argue that teacher efficacy (a teacher’s belief or judgement of their own
capabilities) underpins the ability to differentiate instruction effectively, with efficacy dependent on PCK. Effective differentiation
of the curriculum is also underpinned by formative assessment, which offers the teacher insight into what students already know
and what they need to know (Bond et al., 2020; Tomlinson, 2014). Formative assessment provides information about the learning
process that informs instructional decisions made by the teacher and encourages students to improve their performance (Wiliam,
2011). Teacher PCK, efficacy and teacher knowledge of formative assessment are closely linked to teacher confidence, that is, how
a teacher perceives his or her own performance, as well as teacher competence (Woolcott et al., 2017a, 2017b, 2019b).

Active professional learning may be a way for teachers to improve their practice of differentiated instruction by developing
relevant knowledge, skills and experience (Bui et al., 2020). The preferred terminology used to describe this learning has changed
over the years, with professional learning superseding previously used terms such as teacher in-service and professional
development (Bobis et al., 2020). Research has shown traditional forms of professional learning, such as conferences and short
workshops (sometimes referred to as professional development), can be useful in assisting teachers in developing their skills and
knowledge, but that they do not lead to a sustainable change in teacher practice. To learn new knowledge and skills for
differentiated instruction, teachers must, therefore, participate in a well-structured professional learning program (Valiandes &
Neophytou, 2018).

The notion of differentiated learning arose largely in response to an overreliance on didactic teaching methods (Mayer-Smith
& Mitchell, 1997; Valiandes & Neophytou, 2018) and the conceptualisation of differentiated instruction developed in large part in
an environment where constructivism (the constructivist theory of learning) predominanted (Suprayogi et al., 2017).
Constructivism argues that individuals develop and refine their understandings and knowledge through the interaction of what
they already know and believe and the activities and interactions they encounter, rather than through the passive transfer implied
in purely didactic approaches (Lunenburg, 2011; Ultanir, 2012). Cooper (2007) characterises constructivist pedagogy as having
three principles: 1) the use of prior knowledge to facilitate new learning; 2) active participation in the learning process; and, 3) the
continual development of expertise. This type of pedagogy helps to develop ‘lifelong learners’ by promoting the virtues of a
student’s search for meaning as much as the knowledge gained from that search (Cooper, 2007).

Two of the most important modes of constructivist thinking are Piaget’s (1972) individual (cognitive) constructivism and
Vygotsky’s (1978) social cognitive constructivism. Piaget’s (1972) constructivism centres on individuals constructing a schema in
the process of their learning—students need to process new information in a way that aligns with prior learning, facilitated by the
teacher, in order to conceptualise schemas through assimilation (recognising a situation) and accommodation (adapting to an
unexpected outcome) (Kalina & Powell, 2009; Von Glasersfeld, 1998). Vygotsky’s (1978) theory of social cognitive constructivism
centres around his notion of a zone of proximal development (ZPD) (see e.g., Siyepu (2013) for application in mathematics), with
learning summarised as “figuring out how to use what you already know in order to go beyond what you currently think” (Bruner,
1984, p. 183).

Although Piaget’s (1972), and Vygotsky’s (1978) views may seem divergent, both consider that students obtain meaning
because their learning allows them to construct their knowledge either individually or in social groups (Lerman, 2012). A
constructivist classroom aims to provide a supportive and accepting atmosphere where the teacher guides students through a
process of inquiry, which eventually leads to each student achieving their potential (Gregory & Chapman, 2013; Kalina & Powell,
2009).

Achieving a productive constructivist environment is possible by facilitating activities that require both individual ‘discovery’
learning as well as inquiry and social interaction in the classroom (Tomlinson et al., 2003). Students and teachers involved in such
an environment will benefit from this dynamic and effective learning atmosphere (Lerman, 2012). Tomlinson et al. (2003) state
that teachers must respond to student readiness, interest, and learning profile and consistently, defensibly, and vigorously adjust
curriculum and instruction to cater to the needs of all students. This differentiation of instruction will encourage the students to
be actively engaged in their learning, which will allow them to build on prior knowledge, transfer knowledge and build a deeper
understanding of the curriculum, which are the core principles of a constructivist learning environment (Tomlinson, 2017).

The teacher’s role in the constructivist environment is to facilitate activities that start from what the students can already
achieve through prior knowledge, and provide links to activities that require support, a theme later taken up in the instructional
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design conceptualisations of cognitive load theory (CLT) (Sweller et al., 2011). CLT focuses on human cognitive architecture seen
in terms of a large long-term memory constrained by attention and working memory in ways that contribute to cognitive load or
mental effort (see also Kalyuga, 2015). CLT provides a suitable framework for differentiated instruction, as it takes this cognitive
architecture into account when designing lessons and linking new information with prior knowledge, a priority in the
constructivist view. CLT, as well as taking into account cognitive differences between individuals, however, also takes into account
differences in student interest and learning profiles as intrinsic to differentiating instruction through a suitable instructional
design (Kalyuga, 2015; Smets et al., 2020).

Towards Teacher Efficacy

A lack of Pedagogical content knowledge (PCK) may be affecting the ability and motivation of mathematics teachers to
implement differentiation practices effectively and sustainably. In Australia, PCK seems particularly relevant as an issue
considering that, in 2018, 45% of surveyed secondary school principals reported that there were mathematics and science classes
taught at their school by a teacher not fully qualified in the subject area (AMSI, 2020).

Shulman (1986) defines PCK as a teacher’s ability to understand what makes the learning of a particular concept easy or
difficult, and the conceptions and preconceptions that students have when introduced to new content, both of which are central
to the quality of teaching in a content area. With regard to teaching mathematics, Ball et al. (2008) developed a practice-based
theory based on Shulman’s (1986) idea of PCK, defining the mathematical knowledge for teaching (MKT) as the mathematical
knowledge required to carry out teaching mathematics. Ball et al. (2008) grouped PCK into two categories: 1) knowledge of content
and students (KCS), which combines knowledge of mathematics and knowledge of students, and requires the teacher to focus on
what the students are likely to think and what they will find confusing; and, 2) knowledge of content and teaching (KCT), which
combines knowledge of mathematics and knowledge of teaching, which requires teachers to consider the design and sequence
of their instruction. A third category, knowledge of curriculum (KC) was included by Hill et al. (2008), with all three categories
considered under the umbrella of MKT. Goos (2016) views KC in mathematics as teacher knowledge about organisation of
conceptual scaffolding within subjects, undertaken in order to cater for increasing complexity in learning during schooling.

Even though teachers understand the importance of differentiation and can identify diversity in their classrooms, they may
not be able to translate theoretical concepts, such as PCK and MKT, into practice. For example, Cross (2009) found that teachers’
beliefs about mathematics significantly impact the way they plan and deliver their lessons. Teachers’ mathematical beliefs were
viewed as potentially a cohesive structure where a teacher’s beliefs about the nature of mathematics were connected with PCK
and student learning and beliefs. This connection may affect the willingness of mathematics teachers to incorporate differentiated
instruction in their teaching. For example, De Neve et al. (2015) found teacher self-efficacy as a predictor of beginning teachers
reporting improvement in their ability to differentiate instruction—teachers with confidence in their ability to recognise and
respond to the learning needs of students can modify and adapt their instructional methods to meet the students’ needs. Even
when a particular strategy for differentiated instructional fails, these teachers will persist in finding another successful approach
to accommodate the needs of the student (De Neve et al., 2015).

Dixon et al. (2014) proposed that teachers who lack confidence in PCK in their content area are less able to be flexible with
their delivery of content and, therefore, are less likely to adjust lessons to the needs of their learners. Their lack of efficacy in
promoting student learning means that providing differentiated instruction for different groups of learners is a skill they do not
think they have—they may focus on how such instruction will fail, or they may feel overwhelmed by the effort required (Dixon et
al., 2014). Such efficacy affects how learning opportunities are perceived, choice of activities, time spent on an activity, and the
level of persistence when confronted with obstacles (Bandura, 1977). Although teacher efficacy is sometimes seen as a teachers’
belief in their ability to actualise the desired outcome (Wheatley, 2005), teacher efficacy is quite commonly confused with actual
teaching effectiveness. The beliefs of teachers, however, serve as a filter for knowledge and experience, guiding their decision
making and influencing their actions in the classroom (He & Levin, 2008).

The Role of Formative Assessment

In undertaking differentiated instruction, a teacher’s reliance on feedback from each individual becomes critical and formative
assessment must be used in a consistent and persistent way to ensure that each student is progressing “toward and beyond
designated learning outcomes” (Tomlinson, 2000). Different levels of support rely on determinations made through such
formative assessment and these, in turn, act to guide the identification of any future adapting of instruction for learning while
maintaining sight of curriculum goals (Levy, 2008; Smit & Humpert, 2012).

The purpose of formative assessment in the secondary mathematics context, therefore, is to provide teachers with insight into
what their students already know, allowing them to cater to their individual needs through differentiated instruction. Formative
assessment is a learning process in which teachers actively and intentionally work with their students to gather evidence of
learning to improve student outcomes (Moss & Brookhart, 2019). Once a teacher has an understanding of what a student holds as
‘given’ or ‘known’, they can ensure that each student receives an appropriate task at the right time (Earl, 2012). Tomlinson (2016)
argues that formative assessment aligned with content goals provides immediate insight into student understanding and allows
the teacher and student to adjust accordingly to facilitate the progression of learning—formative assessment is a bridge between

IS

“today’s lesson and tomorrow’s”.

Formative assessment has the potential to contribute significantly to student outcomes and is a critical element of teacher
practice (Andersson & Palm, 2018; Bond et al., 2020). However, despite much research indicating that formative assessment can
lead to improvements in student achievement and that it plays a critical role in a teacher’s ability to differentiate instruction, the
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suggested outcomes in research—and resulting teacher understanding of formative assessment—have not been achieved due to
a lack of effective implementation (Andersson & Palm, 2017; Bennett, 2011; Black, 2015).

Numerous issues make the effective implementation of formative assessment difficult for teachers. Firstly, formative
assessment is a complex, demanding and challenging process, and using assessment information to adjust subsequent learning
to meet student needs is extremely difficult (Vingsle, 2014). Secondly, a focus on examinations and other forms of summative
assessment may hinder the implementation of formative assessment—perceived accountability and limited time to deliver the
curriculum may force teachers to focus their attention on summative assessment only (Andersson & Palm, 2018). Thirdly, teachers
who have attempted formative assessment without sufficient understanding or effective strategies may find no value in that
assessment process and, therefore, will be less likely to attempt it in the future (Andersson & Palm, 2018).

In the Australian educational context, Van der Kleij et al. (2018) have noted that formative assessment is a policy pillar of
educational significance, strongly advocated as a crucial element of a teachers’ work. However, they found that support for
teachers that will lead to effective implementation is inadequate, and any curriculum reform that fails to embed formative
assessment with curriculum will not lead to improvements in student learning. Due to the lack of formative assessment guidance,
teachers are not encouraged and supported to implement world-class formative assessment practices that are known to be
effective. Additionally, formative assessment in the curriculum is little more than a formal statement of significance and general
principles (see discussion in Bond et al., 2020).

Wiliam (2011) states that there are three types of feedback that are essential for formative assessment, especially in the
differentiated classroom. These include teacher to student, student to teacher, and student to student feedback, and thoughtful
use of all three will have a positive effect on learning. For this feedback to occur, adherence to the following five principles of
learning is needed.

1. Teachers need to start from where the learners are, which allows them to reconstruct their thoughts and ideas to process
new information and deepen their understanding.

2. Students need to be active in learning, and learning cannot be done for them; it has to be done by them.

3. Students need to talk about their ideas, which encourages them to use and construct the language of mathematics.
4. Students need to understand the learning intention of the lesson and have a sound idea of the success criteria.

5. Feedback to the students should be specific and inform them of what they need to do to improve.

These principles make significant demands on teachers’ subject knowledge, not only to understand what students are saying
but also to determine the appropriate path forward for the student (Hodgen & Wiliam, 2006).

Teacher Confidence and Competence

1. The twin notions of teacher confidence and competence are critical in a teacher’s identity as a mathematics teacher and
understanding these two notions is important in any move a teacher may make towards a focus on differentiated
instruction. Confidence is delineated as a positive self-belief concerning a teacher’s ability to use PCK to deliver a
mathematics lesson in an engaging and influential manner—in other words, a teacher’s confidence in knowledge of
teaching (see e.g., the MKT of Ball et al. (2008)). Confidence includes perceived competence, a self-efficacy measure, and
this can be seen as separate from professional competence, the measure of actual classroom performance (Hatlevik, 2017).

2. Teacher competence, therefore, can be separated from teacher confidence on the basis that competence is best
understood in terms of the demonstration of the knowledge required to teach accurate content as well as the
demonstration of the pedagogical skills required to teach effectively (Woolcott et al., 2017a, 2017b, 2019b). Competence,
therefore, is viewed as not only including PCK, but also as a willingness to be ‘ready, willing and able to learn’ from teaching
experiences (Shulman & Shulman, 2004) in order to make that teaching effective. Darling-Hammond (2010) has argued for
competence as one of a range of ‘broader professional and affective attributes’ of which confidence is part.

3. ArecentAustralian study (Woolcottetal.,2017a,2017b, 2019b) showed that, for pre-service mathematics teachers at least,
confidence and competence can be enhanced through a process of non-judgemental scaffolded reflection. The study’s
explorations of teacher emotional literacy were represented in terms of the affective-reflective skills that a teacher
possesses which encompass their emotional understandings and regulation, which have an effect on teacher confidence
and which a teacher needs to possess for establishing supportive learning environments (Bleakley et al., 2021; Hawkey,
2006; Sutton & Wheatley, 2003).

4. Woolcott and colleagues (2017a, 2017b, 2019b) engaged an iterative process that was structured to develop pre-service
teachers’ awareness of their emotions and, with guidance and support from observers, to increase positive teaching
experiences that create confidence and change negative behaviours and frames of mind. Over 55 trials were conducted to
improve pre-service teacher competence and confidence through iterations based on lesson study and DBIR approaches
that allowed for review and improvement progressively across trial cycles. The study findings support studies that argue
strongly for engaging teachers in professional learning programs that utilize processes designed to improve teacher
confidence through a combined focus on affect and reflection in developing emotional literacy (Bleakley et al., 2021; Doig
& Groves, 2011; Nichols et al., 2017; Woolcott et al., 2017a, 2017b, 2019b).

5. The importance of preparing reflective teachers is well recognized in the literature and many of the benefits associated
with reflective practice may also contribute to the development of greater teaching confidence and improved classroom
learning (Harrison & Yaffe, 2009; York-Barr et al., 2006). This view builds on early studies of Schén and colleagues (e.g.,
Schon, 1987, 1991) of reflective practice as ‘reflection-in-action’ in a mentor-teacher context and is supported by
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arguments that reflective practice can be taught (Russell, 2005). In mathematics, for example, reflective practices allow
teachers to shift their thinking from a teaching focus to a learning focus where they observe the mathematical thinking
during a given situation (Cooper et al., 2017; Graven, 2004).

Teacher Professional Learning and Differentiated Instruction

The competencies that students require in preparation for further education and employment in the 215t century are becoming
progressively more complex, especially in relation to mathematics and allied STEM competencies (Beswick & Fraser, 2019).
Teacher pedagogy, therefore, needs to be adapted and improved upon to develop relevant student competencies, such as
mastery of content, problem-solving, critical thinking, working collaboratively with effective communication, and self-directed
learning. Timperley (2011) proposes a shift from professional development, in which the primary focus is on developing
professional skills, knowledge, and expertise, to professional learning, where the focus is on developing the capacity of the
teacher, and which may lead to actual changes in practice that promote these competencies. In turn, effective professional
learning is required to help teachers develop and refine the pedagogies needed to teach these skills (Goos et al., 2018).

Many of the professional learning opportunities provided to teachers, however, are ineffective and result in no lasting
pedagogical change (Darling-Hammond et al., 2017). While traditional forms of professional learning, such as conferences and
short workshops, can assist teachers in developing their PCK and efficacy, professional learning that is sporadic and disconnected
is known to be ineffective in the long term, resulting in little change in teachers’ beliefs and practices or improvements in student
achievement (Boyle et al., 2005; Darling-Hammond et al., 2017; Koellner & Jacobs, 2015). The following seven widely shared
features of effective professional learning are summarised from Darling-Hammond et al. (as professional development, 2017).

1. Afocus on content, with particular attention on effective strategies to teach the content.

2. Active learning that engages the teachers in interactive experiences as opposed to the traditional lecture-style of
professional learning, which is not typically engaging.

3. Teacher collaboration that supports a togetherness mindset and allows for the development of collective knowledge and
extends beyond individual experiences in the classroom.

4. Effective practice that is modelled to enable teachers to see instructional methods in action, whether it be via a video,
demonstration lessons, peer observations, or case studies of teaching.

5. The provision of ongoing coaching and expert support that assists teachers in implementing new tools and or curricula
while providing the necessary feedback on effectiveness.

6. Feedback and reflection that allows time for teachers to think about, receive input on, and make changes to their teaching
practice.

7. Professional learning that is job-embedded and ongoing to allow teachers to engage in cycles of continuous learning.

Differentiated instruction is a complex process and relies on strong and skilful teachers to plan and teach different levels of
the same content at the same time. Dixon et al. (2014) found that, although teacher preparation programs should be a natural fit
for learning how to differentiate instruction for mixed abilities, they often only provide an introduction to the theory. These cursory
glimpses may not offer enough depth to enable teachers to embed the practice, and that ongoing professional learning for
teachers is critical in the process of differentiating instruction. Dixon et al. (2014) argue that, if a school is willing to devote time
and money to educate staff on differentiated instruction through the engagement of consultants and workshops, then it follows
that they should be vigilant in ensuring that the theory becomes practice in the classroom. Allowing teachers to observe the
differentiating practices of each other and provide feedback after the observation, for example, as well as providing time for
teachers to collaborate on shared lessons, will reinforce teachers practice of what they have learned (Dixon et al., 2014).

There is some evidence to support this argument, with a study by Valiandes and Neophytou (2018) examining the
characteristics of a teacher’s professional learning program specifically focussed on supporting teachers with the design and
application of differentiated instruction. These researchers found that teachers who participated in a well-planned and systematic
program were able to connect theory with their everyday practice and successfully differentiated instruction for their students.
The key characteristics of the program are summarised from Valiandes and Neophytou (2018) as follows.

1. responding to teacher’s needs by providing a program that focussed on both content and pedagogical knowledge;
2. ensuring that the program is of sufficient duration;

3. theinitial training and the follow-up support;

4. effective collaboration with colleagues and experts;

5. continuous on-site support; and,

6. the development of personal skills for reflection and self-evaluation.

The study revealed that, through a well-structured training program, the skills and knowledge required to differentiate
instruction could be learned, established, and developed, with consequent positive effects on student outcomes.

THE DEVELOPMENT OF A PRACTICE FRAMEWORK

This second part of the article draws from a study that explores the extent to which mathematics teachers are supported in
regional Australia, including support that provides professional learning for differentiated instruction (e.g., see Bui et al., 2020;
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Lynch et al., 2020; Woolcott et al., 2021). The study examines specifically approaches that cater for the needs of mathematics
teachers in relation to the development of PCK and teacher efficacy, with an additional focus on formative assessment under the
umbrella concepts of teacher confidence and competence (Willis et al., 2021). The current article outlines the design and
development, within the broader study of a practice framework for differentiated instruction in mathematics as a prototype whose
use would support teachers in the secondary mathematics classrooms.

In the secondary mathematics classroom, as in classrooms more generally, differentiated instruction is a vital component of
inclusive education—all students are considered mathematical thinkers and receive the instruction needed for learning
(Tomlinson, 2017). A differentiated mathematics classroom is cohesive, where the students work closely with the teacher and
celebrate the diversity within, and where the teacher adapts instruction, posing to students the problems and challenges that are
aligned with, and at the edge of their thinking (Hackenberg et al., 2020). The remainder of this article describes the development
of a practice-based approach, including a practice framework constructed to assist secondary mathematics teachers in
developing and implementing effective and sustainable strategies for differentiated instruction.

The framework was designed specifically to assist teachers by: 1) explaining the theoretical basis of differentiated instruction
in a way that is relevant to their classroom practices (e.g., How is it an improvement on what | am doing now?); and, 2) examining
the various ways that they can implement differentiated instruction (How does it work in my classroom?). The initial intention in
using the framework is to encourage teachers to collaboratively re-design, develop, and implement differentiated instruction in
the secondary mathematics classroom. In this way, teachers should gain a deeper understanding of the core principles underlying
differentiated instruction and gain respect for its necessity in mathematics education, but also see how such instruction can
benefit them and their students in mixed-ability classrooms.

By having mathematics teachers actively participating in the research, design and implementation of a practice framework,
the approach outlined here helps to overcome the issues around self-efficacy and beliefs, boosting confidence and competence.
Hence, the approach supports teachers as active participants, engaging collaboratively in professional learning about
differentiated instruction and trialling and evaluating practices in their own school context. This professional learning process
should allow teacher knowledge and capacity to be developed on an ‘in-school’ basis, thus avoiding the difficult task of translating
external professional learning to their specific school context. The continual co-development of a co-created framework should
then contribute to an agreed shared practice of differentiating instruction in mathematics within the school.

The overall process, as envisaged here, is supported by four guiding principles of differentiated instruction, summarised from
Tomlinson (2003, 2014).

1. Afocus on the essential ideas and skills in each content area.

2. Responding to individual student differences.

3. Using formative assessment to guide practice.

4. Ongoing adjustment of content, process and product to cater to the individual needs of the student.

Implementing the practice framework would, therefore, also consider seven basic beliefs regarding curriculum differentiation,
also summarised from Tomlinson (2003, 2014).

Same age students vary significantly in their life circumstances, past experiences and their willingness to learn.

These differences have a direct impact on the content and pace of instruction.

Student learning is improved when they are provided support from the teacher and encouraged to work slightly above
what they can do independently.

4. Student learning is enhanced when there are connections made between what they are learning at school and real-life

experiences.

5. Authentic learning opportunities strengthen understanding.

Student learning is improved when they feel that they are a respected member of the class and the whole school
community.

7. The overarching goal of a school is to recognise and promote the individual abilities of each student.

Despite the publication of such guiding principles and beliefs, few successful studies have focussed on developing a practice
framework for differentiated instruction. Stanford and Reeves (2009) conducted a study that compared differentiating instruction
through two different frameworks, Retrofitting the Curriculum and Universally Designing the curriculum for Learning (UDL).
Retrofitting the curriculum is reactive instead of proactive—it has been a traditional response to differentiating instruction as a
consequence of a lack of student progress. The process of retrofitting aims to find a solution after the curriculum has been planned
and taught, and where students are not experiencing success. It forces learners to fit into the existing program, even though it
might be entirely unsuitable for the student. As an alternative to retrofitting, UDL encourages teachers to plan for the success of

their students instead of reacting when they fail. UDL embraces all learners by having teachers collect information about their
students and then design instruction based on student requirements and interests (Stanford & Reeves, 2009).

A study undertaken by Rock et al. (2008) produced in a practice framework known as REACH, which has five components: 1)
Reflecting on will and skill; 2) Evaluating the curriculum; 3) Analysing the learners; 4) Crafting research-based lessons; and, 5)
Honing in on the data. The REACH framework embraces many of the concepts and practices outline in the first part of this article
as outlined below.

1. Reflecting on will and skill asks the teacher to consider their readiness for providing differentiated instruction and what is
needed to change their classroom practice. This reflection could involve seeking resources to improve their knowledge base,



8/19 Marks etal. /INT ELECT J MATH ED, 16(3), em0657

critically reviewing the methods that they most commonly use, and acknowledging any misgivings around differentiated
instruction. Such reflection may, in turn, change the beliefs and attitudes of the teachers towards differentiated instruction, which
can lead to improved self-efficacy (Cross, 2009).

2. Evaluating the curriculum requires teachers firstly to identify critical content and ‘big ideas’ to teach (see e.g., Chalmers
et al. (2017) for big ideas in the Australian Curriculum: Mathematics). Secondly, teachers need to gain an understanding of what
their students already know and what formative assessment provides or contributes to such understanding, thus avoiding the
teaching of unnecessary content and streamlining the curriculum to suit their students’ needs (Andersson & Palm, 2017).

3. Analysing the learners does not focus on what the students already know, but instead on gaining specific information
about each student—students of the same age vary significantly in their life circumstances and experiences and these differences
can have a significantimpact on their readiness to learn (Tomlinson, 2014). Teachers need to analyse their group of students with
a lens on readiness, interests, preferences, strengths, and needs with consideration of: “Which students are on an individualised
learning plan?”; “Who is likely to need enrichment?”; and, “Which students will most likely need supplementary instruction?”. The
teacher can then decide whether to group their students for instruction based on curricula or on organisational needs (Rock et al.,
2008).

4. Crafting research-based lessons requires instructors to ensure that, despite the area of instruction, students can enter at
their performance level. For the students to be able to participate in the instruction at differing ability levels, the teacher needs to
examine the complexity of the task and determine if there are sufficient opportunities for all students to participate at different
levels, both cognitively and physically (Rock et al., 2008). Providing students with access to the task at any level recognises and
promotes the individual abilities of each student, which nurtures inclusiveness and allows the student to feel like a valued and
respected member of the class community (Tomlinson, 2014).

5. Honing in on the data outlines how the teacher responds to data, including results from formative assessment, is critical
in differentiating instruction (see e.g., Andersson & Palm, 2017). Teachers need to make data-driven decisions about students’
learning and should routinely analyse not only student-performance data but also look critically at their teacher behaviour in
order to make sound instructional decisions (McTighe & O’connor, 2005).

A Way Forward: The Design-Based Implementation Research (DBIR) Approach

Many professional learning approaches may not serve in a sustainable way to change teaching practice to teachers in any long-
term change process (Bobis et al., 2020; Bui et al., 2020; Kelly et al., 2018). An important consideration in engaging teacher in
collaborative co-development processes is a regime that engages iterative learning and feedback, and which opens the way for
use of a variety of approaches and different world views and assumptions.

DBIR retains many elements of conventional design research approaches, such as the use of iterative analysis to support
incremental changes in teaching programs and practices, and also supports the flexible world view of pragmatism through
feedback from collaboration and practical problem-solving (Fishman et al., 2013; Penuel et al., 2016; Woolcott et al., 2019¢). As an
emerging approach to innovation, DBIR can be positioned within a range of educational classrooms settings (both face-to-face
and online), and its strong relationship to theoretical frameworks, such as policy research, blended learning, and action research,
situates the DBIR approach within a number of educational research and practice contexts and methods (Fishman et al., 2013). As
well, DBIR aligns with approaches and models that create and examine improved and sustainable infrastructure to support
educational research and its application in scalable learning environments (Anderson et al., 2018).

Despite DBIR being a comparatively new approach, with a relatively small body of related literature, the approach engages
four fundamental principles that define its benefits in educational settings (Fishman et al., 2013). These principles direct a DBIR
initiative to broaden the steps required to identify and develop evidence related to implementation and implement innovations
that can be scaled to suit specific learner groups in unique ways. The following section, summarised from Fishman et al. (2013, p.
136) and Woolcott et al. (2019c¢) outlines how these principles might be applied in the context of innovation in mathematics
learning that focuses on building a gap between theory and practice.

1. Focus on persistent problems of practice from multiple stakeholders’ perspectives: In DBIR, multiple stakeholders are
formed into teams to identify practical problems that focus on research and development. Mathematics teachers can undertake
professional learning experiences, for example, in teams that have differing socio-cultural perspectives and differing ideas about
the importance of differentiated instruction in mathematics.

2. Improve practice with teams committed to iterative, collaborative design: The focus of DBIR, as with other forms of
iterative collaborative initiatives, is on people working pragmatically to develop and test processes and methods aimed at
improvement through iteration of teaching and learning within specific subject areas and their settings. The iteration embedded
in DBIR should involve collaborative decisions around who will participate in the study’s design, the design processes, and what
evidence will form the basis for any required changes in the implementation. DBIR, like it’s antecedent designed-based research,
is aimed at developing support for implementing innovation that seeks to improve learning environments within classrooms
(Penuel et al., 2016). However, DBIR adds an extra dimension by capturing team changes through iterative design cycles that can
change the overall direction, including addressing changes in theory and methodology (Woolcott et al., 2019c¢).

3. Undertake a systematic inquiry that develops both theory and knowledge concerning classroom learning and
implementation: The DBIR approach seeks to systematically develop both theory and knowledge systems that are useful across
various classroom learning and implementation settings—this feature separates DBIR from most other design-based research.
The approach, given its specific relation to design objects, encompasses learning theories within and across subject matter
domains, informal or everyday learning, teacher learning, organisational change, and leadership. These theories can potentially
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shape the application of current policy research in mathematics education in Australia—as a by-product of using DBIR—to develop
ways of improving student learning in mathematics (Woolcott et al., 2021).

4. Develop a capacity for sustaining change: DBIR commonly considers improvements to human capital, which in this study
is related to developing mathematics teachers’ capability in differentiating instruction. However, while DBIR may have a primary
focus on improving human capital (Fishman et al., 2013), there is also a focus on building the entire system’s capacity to
implement, scale, and sustain innovations (Bui et al., 2020). The DBIR approach, therefore, supports researchers’ inclusion as valid,
individual participants, and research organisations, such as universities, as essential components of the ecology of supports that
need to be improved to enhance and preserve excellence and equity within systems.

Adapting DBIR to Complex Educational Contexts

Applying a DBIR approach to a study of differentiated instruction in the secondary mathematics classroom may seem
straightforward, but educational contexts may be dynamic and complex, rather than linear, simple or complicated (Davis &
Sumara, 2014; Hager & Beckett, 2019; Koopmans & Stamovlasis, 2016). The broader study context (from which this article is drawn)
draws together educational researchers, classroom teachers, school administrators and classroom students in a way that relates
to community need, both within the school and in the broader community of carers, parents, relatives and other interested parties
(Bui et al., 2020; Lynch et al., 2020; Woolcott et al., 2021). A number of studies have determined that such study contexts, including
mathematics classroom contexts, are, in and of themselves, complex systems (Davis & Renert, 2013, J6rg et al., 2007; Steenbeek
& van Geert, 2013).

As well as offering a way of determining and describing complex educational contexts, complexity theory offers a novel
viewpoint on collaboration in a diverse range of such contexts (Garner & Kaplan, 2019; Hager & Beckett, 2019; Koopmans &
Stamovlasis, 2016). At the same time, complexity thinking provides for the innovative and creative outcomes that may not
necessarily occur in collaborative interventions that are defined by solution rather than effect (Jorg, 2017; Sandfort, 2018). A
particular feature of maintaining interventions in complex educational environments is the establishment of boundary systems
using project priorities and goals—collaborative decision-making that remains consistently within these boundaries can be
effective in determining productive and goal-oriented implementation that is both effective and efficient, but which allows for
emergent variation and its evaluation (Gilstrap, 2020; Woolcott et al., 2020; Zhang & Ahmed, 2020).

Emergent behaviours in complex systems interventions are defined by the intervention rules, the project priorities and goals
that define the intervention, that act as boundaries for a complex creative space (Davis & Samara, 2014; Woolcott et al., 2020). In
a study which engages co-development, such as that envisaged in the current article, such boundaries can be determined
collaboratively ensuring that agency and intentionality, whether individual or shared, are recognised as equitable (see e.g.,
Tomasello, 2014). One of the ways to do this is by way of distributed pedagogical leadership that uses “generative dialogue as a
tool with which management and personnel can better operate in the increasingly turbulent world of education...a way to
negotiate in this [professional learning] realm in generating new knowledge and understanding.” (Jappinen & Sarja, 2012, p. 64).

A number of DBIR initiatives, as it turns out, have described intervention processes undertaken in complex educational
environments, including interventions at local, state, national levels and global levels (Gallagher & Fazio, 2017; Sandfort, 2018;
Sasson & Miedijensky, 2020), where the: “complexity of any school context requires a shift in focus from teachers’ learning at an
individual level to learning and change at an organisational level.” (Jesson & Spratt, 2017, p. 37). The current article, therefore,
argues for consideration of complexity theory in determining whether the study contexts are complex (dynamical) systems, as
educational contexts are increasingly understood to be (Koopmans & Stamovlasis, 2016). A recent study of initial teacher
education research in mathematics and science (Woolcott et al., 2020) reports on protocol that can be used, within the iterative
processes of DBIR, to determine and describe accurately, and then account for, any such complexity. Once the parameters of any
complex system are determined and described, including any boundary conditions, this protocol directs attention to examining
complex system features such as emergent unpredictability and variation (Davis & Sumara, 2014), in addition to other features
already noted as significant in DBIR approaches (Penuel et al., 2016; Woolcott et al., 2019a).

Generative Dialogue

The very essence of teaching is focused on conversation or dialogue and, in our increasingly diverse world and its allowance
for greater access to stored records of human spoken and written interactions, contemporary schooling should provide a context
for rich, fruitful discourse. Despite this imperative, quality and sustained discussion between teachers and school leaders on
teaching and learningissuesis, in fact, rare (Adams et al., 2019; Petta et al., 2019). Generative dialogue is a tool suitable for guiding
collaboratively developed practices, set within the DBIR approach, that can contribute to a teacher’s ability to develop and
successfully implement differentiation strategies for a diverse mathematics classroom. The ultimate aim of any effort to engage
in conversation within professional practice is to step beyond mere traditional discussion, or even debate, and to achieve a higher
level of ‘reflective discourse’ and, preferably, to ‘generative dialogue’ (Shields & Edwards, 2005). Considering dialogue as
generative draws on the Socratic tradition (Hardjono & van Kemenade, 2021; Stelmach, 2020), with generative dialogue
instantiating as a complex, interpersonal relationship that facilitates trust, loyalty, and mutual respect between professional
educators (Davis, 2012).

In terms of complexity, generative dialogue can be applied to generating common frames of thinking, meanings that emerge
from shared agency and intentionality, and a collective world view perhaps typical of a pragmatism paradigm (Jappinen & Sarja,
2012). As such, generative dialogue can build and maintain organisational learning while creating expanded and/or emergent
opportunities for collaboration, acknowledgement, and celebration (Adams et al., 2019).
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Figure 1. The overall DBIR process and its whole-school application using complexity thinking. The diagram illustrates the first
three potential iterations.

Petta et al. (2019) argue, additionally, that the process of generative dialogue empowers educators and school leaders to be
open to partnering with each other, regardless of positional power, and to do so in a spirit of mutual respect and trust. Disregarding
positional power is highly relevant in the current study, where a researcher may potentially hold a position of leadership within
the study setting (for example, as a Head of Department). Another advantage in using generative dialogue is its in-built
motivational value for teachers in offering ownership and empowerment in a professional context (Adams et al., 2019; Petta et al.,
2019).

While the DBIR approach has much to offer in the way of a sustained renewal process, both in-school and across systems, the
approach was not designed to address the well-documented issues that so often arise in addressing teacher motivation (Brezicha
et al., 2020; Hallinger & Kulophas, 2020), including in mathematics teaching practice (Osman & Warner, 2020). The introduction of
generative dialogue, however, can build and maintain organisational learning as it creates new knowledge and empowers
participants’ future professional actions. The openness and accessibility of the dialogue process keeps all parties focused and
dedicated (Townsend & Adams, 2009)—in other words, its noteworthy feature is that it opens up a common ground for different
ways of knowing and, at the same time, ensures the timely and ethical use of new information generated by the process (Petta et
al., 2019).

Outlining the Practice Framework

The two parts of this article bring together the theory and practice of differentiated instruction, exemplified in a context of
secondary mathematics teaching. The following section outlines a prototype practice framework for teachers that combines and
consolidates that theory and practice in terms of an iterative DBIR approach. The framework is in two parts, with the first outlining
the overall process of establishing the boundary conditions (using complexity thinking), determining a generative dialogue
question and subsequent collaborative reflection on evidence collected (see Figure 1). These boundary conditions are guides for
teacher question-making and reflection and serve to move teams towards collaborative consensus in initial and subsequent
iterations.

The second part of the framework (Figure 2) is outlined as an initial step to assist teachers in co-developing and implementing
strategies for differentiated instruction in the first and subsequent iterations. It is expected that participating teachers will co-
develop and provide feedback on this initial framework and the effectiveness of its potential implementation in their classrooms.
Teachers will then use the generative dialogue processes to further refine and re-develop the second part of the framework in line
with their ongoing needs and resources.

The framework is designed for operation in a whole-school setting (Ohi et al., 2019), where teachers can find context-specific
ways to implement differentiated instruction that best fits the local system context of the school classroom environment (Bui et
al., 2020). In so doing, teachers can leverage student learning and professional learning interactions to enact opportunities that
support their intention and agency when utilising generative dialogue. The framework, therefore, embraces the three critical
components of whole-school approaches of Borda (2018, p. 48): “I. Whole-school vision; I1. Tools to translate vision into practice;
and Ill. Ongoing, collaborative teacher learning”. Hence, the boundary conditions should include the school vision and operational
aspects specific to the school’s local system context, including how the school reflects the needs and aspirations of the
community.

Although there may be a number of different sets of boundary conditions, for example, school policy, teacher professional
standards and ethical research agreements, the second part of the framework (Figure 2) has a specific set of outer set of boundary
conditions based in the REACH principles of Rock et al. (2008). These conditions govern the objectives of the project, providing
discussion parameters for decision-making in each DBIR iteration, and in cycles within each iteration if needed. The principles
advocated in Rock et al. (2008) provide a well-tested combination of the principles, beliefs and concepts suggested from the
studies above related to curriculum differentiation and student learning as well as PCK, teacher efficacy, formative assessment,
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Figure 2. A practice framework for differentiated instruction. Adapted from Rock et al. (2008) and Adams et al. (2019).

teacher confidence and competence and professional learning (e.g., Bleakley et al, 2021; Bobis et al., 2020; Cross, 2009; Darling-
Hammond, 2010; Dixon et al., 2014; Stanford & Reeves, 2009; Tomlinson, 2003, 2014; Valiandes & Neophytou, 2018; Wiliam, 2011).

The framework also has an inner set of boundary conditions that form the basis for feedback from generative dialogue
specifically, based on a list the key features of generative dialogue in Adams et al. (2019), where all participants:

e respect one another and establish internal ownership of both the process and its outcomes—mutual respect and trust
encourage participants to engage in the process and form partnerships that are most likely to improve their professional
practice;

e areencouraged to be involved and to remain committed, with their integrity and responsibility taken for granted;
e areencouraged to express their views and share their ideas;

e suspend any judgement and critique, and also use no gratuitous praise or fault, committing them to be constructive and
effective listeners;

e focus on reflection by asking questions—reflective questioning can allow participants to refine aspects of their own
experience and become conscious of the false conclusions, inconsistencies, origins, and implications of their thinking.

Implementing the Framework

It is anticipated that implementation of this framework will be centred around a series of regular teacher discussion groups,
with an invited external expert, as part of the generative dialogue process. For example, a group might meet with a university
researcher fortnightly for ten weeks. Each teacher would be asked initially to frame their guiding research question within the
agreed practice framework for differentiated instruction. Since teachers will need some initial guidance as to relevant theory, the
supplementary framework outlined in Figure 3 (and the cited literature) would provide them with a link between the theory and
practice of differentiated instruction in developing a guiding question.

The framework highlights the issues that arose from the literature, such as professional learning, improving teacher efficacy,
therole of formative assessment, and teacher confidence and competence. Accordingly, Figure 3 refers to the four DBIR principles
of Fishman et al. (2013), the seven features of effective professional learning (Darling-Hammond, 2017), and the six key
characteristics of an effective professional learning program (Valiandes & Neophytou, 2018). Other elements of the outline the
themes underpinning the successful implementation of differentiated instruction in the REACH principles of Rock et al. (2008),
Tomlinson’s (2014) four guiding principles of differentiated instruction and Wiliam’s (2011) five teacher principles of formative
assessment.
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Figure 3. Differentiated Instruction: linking theory with practice. Adapted from Fishman et al. (2013), Darling-Hammond (2017),
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CONCLUSION

Differentiated instruction plays a critical role in encouraging mathematics educators to move away from homogenous
attainment grouping and towards heterogenous mixed-ability grouping. Mathematics teachers who actively participate in the
research, design and implementation of a practice framework for differentiated instruction may find that such a framework helps
to overcome the issues around PCK, self-efficacy and beliefs, and formative assessment, leading to improved confidence and
competence. The framework provides a motivation as well as a strategy for teachers as active participants in their own
professional learning by engaging collaboratively trialling and evaluating practices for differentiated instruction in their school
context. This professional learning process should allow teacher knowledge and capacity to be developed on a ‘whole-school’
basis. The co-created and continuously developing framework should then contribute to an agreed shared practice of
differentiating instruction in mathematics within the school.

The framework is currently being implemented as part of a broader project, Regional Teachers of Mathematics Networks
(RTMN), being undertaken in Australia conjointly by Southern Cross University and the Mathematical Association of New South
Wales (Woolcott et al., 2021). The process outlined in this article has implications, therefore, for wider use in professional learning
more generally. Provided the efficacy and applicability of the framework for secondary mathematics teachers in whole-school
contexts is established, the framework is likely then to be applicable to developing differentiated instruction in other teaching
disciplines and at a variety of teaching levels, including in elementary schools. This application could be in any subject areas that
might share similar challenges, especially in these times of enormous social and educational upheaval due to COVID-19. The
framework, therefore, offers a way to revitalise and transform teaching and learning for mixed-ability groupings, benefitting both
teachers and students, and provide flow-on benefits to the wider education community.
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