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Abstract
There is a growing body of evidence in support of explicit metacognition instruction as a means of
supporting the learning and development of secondary school students. The common appreciation for
the value of metacognition is not reflected in practice, however, and there exists a need for professional
development programmes to support teachers in explicitly bringing this into the classroom.
A review of the literature identified the aspects of professional development that are most likely to
promote meaningful and sustainable changes in practice. This theory was used to inform the development
of a professional development programme for eight participant teachers from a co-educational Auckland
secondary school, justified by the influence that individual teachers have on student outcomes.
Qualitative data from focus groups, semi-structured interviews, an online document, and questionnaires,
were gathered on the experience of these participants as they inquired into fostering their students'
metacognitive capacity over a period of two and a half school terms.
The results indicate that a critical, collaborative inquiry is an effective means of shifting assumptions,
beliefs, and practices of teachers over time, however this does not occur uniformly. Providing
encouragement for autonomy and support, together with opportunities to synthesise research and
models of best practice, empowers teachers to enact changes and challenge assumptions.
Whilst the developed programme was focused on fostering metacognition, a distillation of the research
findings confirmed that teachers benefit from explicitly developing their own metacognitive awareness
regardless of the context of the professional development which they are undertaking, reinforcing the
value of a lifelong learner disposition.
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Chapter 1: Introduction
"Educational change depends on what teachers do and think— it’s as simple and as complex as that."
(Fullan, 1991, p. 117). The concept of learning also embodies both simplicity and complexity, as does the
idea of metacognition. There exists a common thread throughout these concepts, which is that complexity
arises through the process by which a simple idea must develop. This process may not always be explicit
to those embarking on it, either through foresight or hindsight, as it is often the outcome that owns our
attention. As Lampert (1998) reminds us, practice, (i.e., what teachers do) is a process, but so too is
understanding (i.e., what teachers think). It is both of these processes, explored in unison, that will afford
systemic educational change.

1.1 Background
Although it is often the destination that we care most about, and not the means by which we get there,
we nonetheless need to be able to drive the vehicle if we ever hope to reach the destination. The present
study has an ultimate destination of professional development, specifically, how it can be done effectively.
However, metacognition is the vehicle which takes the participants of the study, and indeed the research
overall, to that destination. Therefore, what follows is an overview of this inherently complex vehicle to
afford an appreciation for one means of framing and exploring teachers learning and changing their
practice. Professional development, it is emphasised, is the focus of the present study’s findings as data
pertaining to students (such as shifts in their metacognitive capacity) was not part of the research scope.
Whilst the term ‘metacognition’ is commonly attributed to Flavell (1976) in an education setting, the
concept of ‘knowledge about thinking processes’ can be seen as far back as the dialogical discussion
approach of Socrates (Davies, 2014). Whilst a common definition of metacognition is elusive (Fathima,
Sasikumar, & Roja, 2014; Tanner, 2012; Pintrich, 2002), the following description offered by Flavell is
relevant for the purposes of the current research:
Metacognition refers to one’s knowledge concerning one’s own cognitive processes or anything
related to them, e.g., the learning-relevant properties of information or data. For example, I am
1

engaging in metacognition if I notice that I am having more trouble learning A than B; if it strikes
me that I should double check C before accepting it as fact. (1976, p. 232)

A useful practical illustration of this concept is offered by Fathima, Sasikumar, and Roja, who state that
“just as an executives’ job is management of an organization, a thinker’s job is management of thinking.”
(2014, p. 30). The relevance of metacognition to an education context is clearly evident from these
descriptions, however there are other important attributes that can be highlighted. There is a degree of
objectivity in metacognition which, whilst not easily measurable, alludes to its teachability. Metacognition
also involves a degree of awareness and control of cognitive processes that is considered to be ‘higherorder’ than cognition alone (Mevarech & Kramarski, 2014). It is this characteristic which means that
metacognition could be considered as a component of self-regulation, alongside non-cognitive
components such as motivation and self-belief (Zimmerman, 1995). Although there are differing
interpretations of self-regulation in academia (Fathima, Sasikumar, & Roja, 2014; Zimmerman, 2000), this
author assumes the definition offered by Zimmerman that self-regulation refers to “self-generated
thoughts, feelings, and actions that are planned and cyclically adapted to the attainment of personal
goals” (2000, p. 14), which therefore encompasses all aspects of metacognition. This element of control
of cognition (Fathima, Sasikumar, & Roja, 2014) is fundamental to the teachability of metacognition, as
alluded to by Flavell, who further states that “Metacognition refers, among other things, to active
monitoring and consequent regulation and orchestration of these processes in relation to the cognitive
objects or data on which they bear, usually in the service of some concrete goal or objective.” (1976, p.
232).

A distinction is often drawn between an awareness of metacognition (metacognitive knowledge) and
being able to actively control one’s own cognition (metacognitive regulation). Metacognitive knowledge
can pertain to strategy, task, and personal variables, whereas metacognitive regulation refers to a
learner’s ability to monitor, control, and regulate the learning process (Pintrich, 2002). Therefore,
metacognition can be regarded, to an extent, like a regular skill that involves both knowledge about its
parts and an ability to apply it in novel settings. Metacognition can be considered as a construct of the
broader Self-Regulated Learning (SRL) umbrella, alongside the cognitive, behavioural, motivational, and
affective aspects of learning (Panadero, 2017). The fact that some researchers invert this perspective,
however, and consider SRL as a component of metacognition (e.g. Perry, Lundie, & Golder, 2018), reveals
2

the complex and abstract nature of the concept (Akturk & Sahin, 2011). Indeed, whilst it is widely
acknowledged that all these aspects of learning interact with each other, the ways in which they do so are
not well understood (Pintrich, 2002). The idea of ‘metacognitive capacity’ is used in the present study to
encompass the awareness, knowledge, and strategies required of a metacognitive learner, both current
and potential. Thus, the term ‘metacognition capacity’ seeks a holistic embodiment of the various models
and definitions of the concept, as it is not the focus of the present study to determine the most effective
or relevant theoretical framework for metacognition.
Metacognition, commonly considered as thinking about one's own thinking (Metcalfe & Shimamura,
1994), has a positive impact on student achievement and wider student well-being (Corno, 1986; Teal,
Vess, & Ambrose, 2015; Zimmerman & Schunk, 2011). Research suggests that there is a general consensus
around a growing need for metacognition to be developed explicitly (Joseph, 2009; Pintrich, 2002), a
notion in line with the shift in New Zealand secondary education toward emphasising competencies and
learning dispositions (Hipkins & Cameron, 2018). However, a shift in pedagogy and learning environments
toward teaching practices that involve more independent learning by students (van der Stel & Veenman,
2014) has not been paralleled with the development of sufficient self-regulation, given that
"metacognitive strategies are essential for the twenty-first century" (Raihan, 2011, p. 14). Research
furthermore suggests that gains in student learning processes may even occur through the simple process
of engaging in metacognitive questioning, regardless of the degree to which their metacognitive capacity
is developed (van Velzen, 2017). Students who have metacognitive knowledge and strategies are able to
become masters of their own learning (Corno, 1986; Van Velzen, 2012), making the development of such
capacity fundamental to the classroom context (Bransford & Schwartz, 1999).

Metacognition has also been shown to provide significant help to disadvantaged students (Hipkins, 2015;
Perry, Lundie, & Golder, 2018; Williams et al., 2002), which is significant when we consider the situation
of underachievement in the New Zealand education system and the context in which the current research
took place. There is a known disparity between Māori and non-Māori student achievement (Bishop,
Berryman, Cavanagh, & Teddy, 2009; Eley & Berryman, 2018) which is representative of a wider,
international trend of minority groups being underserved by education (Alton-Lee, 2003). May et al
(2013), for example, has used the 2012 PISA (Programme for International Student Assessment) survey to
highlight that New Zealand student achievement was above the OECD average in reading, mathematics
and science, yet for Māori students this achievement was below both the New Zealand average and the
3

average of the OECD countries (May, Cowles, & Lamy, 2013). When the statement by the Education
Review Office (ERO) was made that “achieving equity and excellence in student outcomes is the major
challenge for New Zealand education.” (2016, p. 5), it offers a mandate for the exploration of solutions
which have been proven to result in equitable outcomes. Metacognition instruction arguably meets this
criterion.

When looking more specifically at the New Zealand secondary educational setting, justification for
pursuing the development of student metacognition is offered by the New Zealand Curriculum (NZC) (New
Zealand Ministry of Education, 2007). As well as making explicit reference to metacognition in the
‘Thinking’ competency (New Zealand Ministry of Education, 2007, the document alludes to its significant
value through the way it signals a shift toward competency-based education (Bolstad et al., 2012). The
concept of metacognition is inextricably tied into the idea of the lifelong learner to the point where it is
argued to be its most critical component (Muijs et al., 2014; Schraw, Crippen, & Hartley, 2006; Worrall &
Bell, 2007). When we consider that lifelong learning, which appears in the vision at the forefront of the
guiding curriculum document (New Zealand Ministry of Education, 2007), is a fundamental intention of
the New Zealand education system, there is a clear rationale for the consideration of metacognition as
part of intentional teaching and learning. Yet “implementation of the NZC principle ‘learning to learn’ is
clearly challenging. The NZC and other related policies give diffuse and often implicit signals about what
this entails.“ (Hipkins, 2015, p. 12). This challenge for teacher implementation is coupled with a challenge
from the students’ perspective, as research indicates it is unlikely that students are consciously aware of
their learning processes (van Velzen, 2013). There is, however, a general lack of such explicit focus on
developing metacognitive capacity in both international (Cornford, 2002; Moos & Ringdal, 2012; Winne
& Baker, 2013) and New Zealand classrooms (Bolstad et al., 2012). Therefore, whilst there is a strong
rationale for the development of metacognition in students, there is very little guidance on how it can be
best fostered (Ellis, Denton, & Bond, 2013; Leutwyler, 2009).

Teachers may already be developing their students’ metacognition implicitly (Rao et al., 2017), however,
evidence also suggests that despite recognising the importance and need of it (Spruce & Bo, 2015),
teachers are not effectively integrating metacognition instruction into their practice (Hipkins, 2015;
Vrieling, Bastiaens, & Stijnen, 2013). Either way, there is a case for making this development more explicit
so as to better serve students. Whilst metacognitive capacity can be taught (Joseph, 2009; van der Stel &
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Veenman, 2014; Winne & Azevedo, 2014), the notion that it is a disposition (Wilson & Bai, 2010) suggests
that the ways in which teachers develop it in their students is intertwined with teachers’ own
understanding and perception of it. Indeed, a shift in practice requires a shift in conceptual knowledge of
teaching, and not just skill development (Palinescar, 1999). We know that teachers’ perceptions strongly
influence what and how they teach (Wilson & Bai, 2010), yet the complex understanding of metacognition
required by teachers in order to teach their students effectively (Wilson & Bai, 2010) represents a barrier
to developing this understanding. As Poskitt (2015) reminds us, however, barriers can be reframed to
become enablers when a solution-focused mindset is adopted to view them with.

Professional Development presents as a natural starting point for a wider goal of developing the lifelong
learning attributes of students. Whilst there is a significant body of literature pertaining to metacognition,
there is no clearly articulated path that professional development providers can follow that best utilises
this knowledge. The lack of a coherent framework for the effective deployment of professional
development in this area (Israel, Block, Bauserman, & Kinnucan-Welsch, 2006) reflects the sentiment that
"the gap between knowing and doing is more famously vast in education than in any other profession"
(Hall & Simeral, 2008, p. 5.).

1.2 Research rationale
The present study seeks to identify what teachers' perceptions of metacognition are and how these
perceptions are evidenced in practice, within the context of a co-ed New Zealand secondary school. This
not only addresses gaps in previous research that does not document what teachers actually do to support
metacognitive development (Wilson & Bai, 2010), but seeks to provide a basis upon which
recommendations can be made and effective practice can be shared. It is hoped that the current research
will contribute to the 'how' of developing students’ metacognition, given the current disconnect between
the theory that supports the explicit development of students' metacognition and teachers practicing this
explicitly (Wilson & Bai, 2010).

Teacher Professional Development, defined as “activities that aim to develop an individual’s skills,
knowledge, expertise and other characteristics as a teacher” (OECD 2014, p. 86), was identified as the
vehicle by which the overarching goal of increased student metacognition could be achieved. Thus, a
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programme was developed for participant teachers which would have an emphasis on exploring how
metacognition can be explicitly developed. Through this programme, the research sought to unpack those
principles of professional development that could be effective in ultimately serving the self-regulation of
learners at the secondary school, with a recognition of the transferability of such principles to other topics
of teacher learning. The ultimate goal of the Professional Learning and Development (PLD) programme
that was developed for the participants of the current research was to develop the metacognitive capacity
of the students at the secondary school in which the author was teaching. The current study will consider
metacognitive capacity as the overall ability that teachers or students have to apply their learning around
metacognition to the world around them, in ever-changing contexts (Stoll & Earl, 2003).

The current research uses the term Professional Learning and Development (PLD) when referring to the
specific programme that participant teachers engaged in during the course of the present study, which
took the form of a collaborative inquiry. Whilst less common than the term Professional Development
(PD), this expression is used to encapsulate a holistic perspective that reflects the concept of ‘ako’ through
the widely upheld notion that teachers are also ‘learners’ (Baumfield, 2007; MacBeath, Swaffield, & Frost
2009). ‘Ako’ here refers to the dynamic, reciprocal relationship between teachers and learners that
recognises the importance of relationships in effective teaching and learning (Pere, 1982). As Bleicher
(2014) explains, learning is a prerequisite to development. As the literature typically uses the term PD,
this terminology will be maintained where the text is referring to the work of other authors who use it.

A preliminary exploration of professional development identified the collaborative inquiry model as
potentially effective for this context. Because shift in practice requires a shift in conceptual knowledge of
teaching, and not just skill development, (Palinescar, 1999), PD needs to extend beyond the assumption
that it is the delivery of research findings conducted elsewhere (Perry, Walton & Calder, 1999) to have
teachers as drivers, and not passengers, of their own learning. Butler, Lauscher, Jarvis-Selinger, and
Beckingham (2004) describe the significant professional development opportunities that come with
collaborative inquiry when compared to more traditional top-down professional development
programmes, drawing a parallel to the meaningful experience of a student teacher when in a practicum
setting. Furthermore, Butler et al. (2004) identify a correlation between the well-justified metacognitive
capacity of successful students and that expected of successful professional development models, alluding
to an interaction between these elements that ought to be considered. Also identified as an effective
6

component of a ‘collaborative inquiry’ approach to professional development is the means by which it
can sustain momentum (Butler et al., 2004), due to consistent opportunity to co-construct knowledge
through reflection (Palincsar, Magnussen, Marano, Ford, & Brown, 1998). Because the research sought to
suggest ways in which such PLD might be sustainable, the iterative and ongoing characteristic of
collaborative communities showed potential (Butler et al., 2004). Through these considerations, three
research questions were devised to identify how PD could be tailored to consider teachers’ prior
knowledge and beliefs on metacognition instruction.

1.3 Research questions
The questions that the current research sought to answer were:

1. What do teachers currently believe and do that is considered to foster students’ metacognition?
2. How might teachers conduct a collaborative inquiry into building capacity for developing
metacognition in their students?
3. What recommendations can be made about a Professional Development framework that is
collaborative, meaningful and sustainable?

1.4 Context
The school in which this research took place is a decile two, co-educational secondary school with a
student population of approximately 1600, in Auckland, New Zealand’s largest city. The research was
centred upon a PLD programme that ran from the middle of Term 1 through until the end of Term 3 of
the 2018 school year. This programme began with ten participants, including the facilitator/researcher,
however two participants were unable to continue with the programme after Term 1 due to changes in
circumstances. These changes were not related to the research and the remaining eight participants
remained in the study for its entirety. At the time the research was conducted, the school had a focus on
developing writing through a variety of interventions and approaches. The PLD programme associated
with this research was justified as one strategy of working toward this goal, however this was not the
explicit rationale for the PLD. Rather, the research was born out of wider observations and stakeholder
feedback which identified Self-Regulated Learning (SRL) as an area for potential improvement. The PLD of
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this research ran concurrently with other PD initiatives, as all teachers at the school were expected to
participate in some form of professional development.

This author’s fulfilling of the roles of participant, facilitator and researcher in the study, had an impact on
the means and process by which it was presented. Reporting in the first-person perspective, while not the
traditional academic writing convention, is however, considered at times to be the most effective means
of reproducing aspects of this research. Indeed, as participants were encouraged to be metacognitive
throughout their involvement in the PLD, it is reasonable to assume that this is extended to my respective
roles by retaining a degree of personal voice.

1.5 Thesis Outline
Chapter 1: Introduction
This chapter briefly discusses the topic of the research and the context in which it took place. There is a
rationale provided for both the topic and the means by which the research was conducted. The research
questions are also introduced here together with a definition of Professional Development.

Chapter 2: Literature Review
A review of professional development literature begins with an exploration of what works and what
doesn’t work for PD in general, before looking more specifically at professional development for
somewhat abstract topics such as metacognition.

Chapter 3: Methodology
This chapter outlines the research paradigm and rationale for practitioner action research. Following a
discussion of the qualitative research methodology, details of the collaborative inquiry approach are
described with reference to the spiral of inquiry (Timperley, Kaser, & Halbert, 2014). Three phases of data
collection methods are discussed alongside the method of data analysis, and concludes with a discussion
on reliability and validity, and ethical considerations.
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Chapter 4: Results
This chapter reports on the data collected throughout the study, from the inception of the collaborative
inquiry PLD programme through to participants’ feedback at the end of the programme. These data,
sourced primarily from regular focus group discussions, are organised around themes of professional
development that are canvased in the Best Evidence Synthesis Iteration (BES) on Teacher Professional
Learning and Development (Timperley, Wilson, Barrar, & Fung, 2007).

Chapter 5: Discussion
Findings from the previous chapter are synthesised and analysed against a backdrop of relevant literature.
These findings are grouped into themes which presented themselves through the synthesis of data in
Chapter Four.

Chapter 6: Conclusion
This chapter offers direct responses to the research questions from Chapter One, outlining suggestions
for facilitating effective professional development, with a particular focus on PD for metacognition.
Limitations of the study are discussed and recommendations for further research are outlined.

9

Chapter 2: Literature Review
The review of relevant literature will begin with rationalising professional development in the first place,
before looking at the elements of effective PD. This emphasis then narrows to focus on that PD which is
specific for the development for student metacognition. Whilst it is acknowledged that the vagueness of
the concept means that it is also captured in other terminology, such as self-regulation, it is also
acknowledged that there is far from a wealth of literature on the topic. There are many studies on both
PD and on metacognition, however very few at the intersection of the two, especially at the level of a
New Zealand secondary school context. This literature review therefore hopes to highlight a gap which
will help rationalise the current study, whilst still considering the wealth of PD literature that can serve
the development of a PD programme for metacognition.

2.1 Introduction - why focus on teacher professional development?
It is clear through research that the impact a teacher can have on student outcomes is substantial in New
Zealand and abroad (Hawley & Valli, 2000; Timperley & Alton-Lee, 2008). Marzano claims that "regardless
of the research basis, it is clear that effective teachers have a profound influence on student achievement
and ineffective teachers do not." (2003, p. 75). Whilst it has been argued that school factors are
responsible for about 10% of student achievement variance (Coleman, 1966, as cited in Timperley & AltonLee, 2008), such research has not taken into consideration the effects of separate, individual teachers
(Timperley & Alton-Lee, 2008). In fact, Hall and Simeral's (2008) use of the term 'X-Factor', in reference to
the role of the teacher in a given classroom, suggests that investment in other aspects of a student's
learning experience is of secondary concern. It follows, therefore, that a focus on teacher professional
development ought to be at the centre of educational reform. According to Darling-Hammond, "The effect
of poor quality teaching on student outcomes is debilitating and cumulative" (2000, p. 3). Research
suggests that what happens in the classroom is more significant than what happens at the school level
(Alton-Lee, 2003; Hattie, 2003; Hill & Rowe, 1996), with New Zealand presenting one of the biggest
variance ‘issues’ in the OECD (Robinson, Hohepa, & Lloyd 2009). Willms (2000) surmises from such
notions, that the focus for change needs to be at an individual teacher level more so than at a school or
policy level. Sanders, Wright, & Horn offer a compelling conclusion to this idea:
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The most important factor affecting student learning is the teacher. In addition, the results show
wide variation in effectiveness among teachers. The immediate and clear implication of this
finding is that seemingly more can be done to improve education by improving the effectiveness
of teachers than by any other single factor. Effective teachers appear to be effective with students
of different achievement levels regardless of the level of heterogeneity in their classrooms. (1997,
p. 63)
As Harwell reminds us, it is crucial that in such an assessment-driven environment "it is critical that we
don’t lose sight of what really makes a difference in student performance—the classroom teacher." (2003,
p. 9). It follows that professional development of teachers can have a significant impact on student
outcomes, surfacing the question ‘what makes professional development effective?’ According to Hall
and Simeral, in order to gain success "the answer is startlingly simple: We must improve teacher quality."
(2008, p. 11).

Whilst evidence exists that professional development can lead to improvements in both teacher and
student learning, there is little in the way of what processes and content should be adhered to in order to
be most effective (Borko, 2004; Butler Lauscher, Jarvis-Selinger, & Beckingham, 2004; Guskey, 2014; Israel
et al., 2006). Teacher development is thus central to virtually any contemporary effort for school
improvement (Guskey, 2002). This chapter seeks to summarise research about effective professional
development, starting at a general level and progressing to a level that is specific to that which can support
the development of student metacognition. It is organised into themes pertaining to what constitutes
effective professional development. Although many publications offer a summary of the characteristics
of effective professional development (e.g. Darling-Hammond & McLaughlin, 2011; Desimone, 2009;
Harwell, 2003; Postholm, 2012), this review seeks to determine the level of support in the literature for
such characteristics and, ultimately, how such general characteristics may be effectively transferred into
professional development that is focused on how teachers can be supported to develop metacognition in
their students. It is evident that effective PD relies heavily on being active, collaborative, intentional, and
supported by organisational systems, with inquiry processes serving as an effective means of combining
such features, regardless of context.
Professional Development (PD) can take a variety of forms (Peña-López, 2009) and whilst there are
numerous definitions of PD as cited in the literature, there is a common understanding that its goal is to
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improve student learning. Broadly speaking, it can be defined as ”activities that aim to develop an
individual’s skills, knowledge, expertise and other characteristics as a teacher.” (OECD 2014, p. 86). Widely
cited educational professional development researcher Guskey, includes students in a definition regarding
professional development as "those processes and activities designed to enhance the professional
knowledge, skills, and attitudes of educators so that they might, in turn, improve the learning of students."
(2000, p. 16). Timperley et al. (2007) suggest that PD is systematic, ongoing, and intentional, an inclusion
later articulated by Guskey with the following: "Professional development programs are systematic efforts
to bring about change in the classroom practices of teachers, in their attitudes and beliefs, and in the
learning outcomes of students" (2002, p. 381). It serves to “alter the professional practices, beliefs, and
understanding of school persons toward an articulated end” (Griffin, 1983, p. 2), with that ‘end’ typically
being assumed as student learning (Guskey, 2002).
A subtle distinction can be made between professional development and professional learning, with
adoption of the latter being suggested to shift away from a an outdated ‘factory training model’ by
Bleicher (2014). ‘Professional Development' can be assumed to refer to delivery of material to teachers
that will result in changes in practice, whilst 'Professional learning' has connotations of an internal process
(Timperley et al., 2007). These authors go on to recognise however, that the two are interdependent and
that the former will not take place without the latter. The notion of learning is distinct from training or
development by itself in that it involves knowledge creation through inquiry, as opposed to knowledge
consumption; involves teachers in a process of active analysis, critique, and reflection, as opposed to a
process of compliance; involves specific problems of practice as opposed to generic issues or goals; and
involves deliberate and meaningful engagement with ideas and colleagues, as opposed to the general
application of skills and fragmented ideas (Lieberman & Miller, 2014). PD experiences may, for instance,
be one-off, short-term workshop or conference style, or consist of multiple experiences over an extended
timeframe and sustained by the participants themselves. Such experiences are often built on content from
a curriculum area.

2.2 Alignment with curriculum-specific content
It is common for PD for secondary teachers to centre upon curriculum areas, such as science or
mathematics (Timperley et al., 2007). According to Garet, Porter, Desimone, Birman and Yoon (2001),
subject-matter focus is of 'profound importance' for high-quality PD, an argument supported by others
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(e.g., Kennedy, 1998). One example is the argument that PD should first centre on subject matter (Harwell,
2003; Stewart, 2014). According to this approach, effective PD should develop teachers’ knowledge and
an ability to provide constructive feedback around this knowledge, to support student learning (The
National Commission on Mathematics and Science Teaching for the 21st Century, 2000) through a
targeted approach based on student needs (Harwell, 2003). Curriculum content offers such a point on
which PD can be based (Birman, Desimone, Porter, & Garet, 2000). Indeed, when PD experiences are not
focused on something specific, such as their curriculum area, participants can feel overwhelmed and thus
are unlikely to make meaningful changes (Nielsen, Barry, & Staab, 2008). Therefore, whilst subject matter
is a common foundation for PD, the effectiveness of this can be debated.

Joyce and Showers (2002) note that effective professional development will utilise curricular and
instructional strategies that are known to impact student learning. But in addition, and of equal
importance according to Joyce and Showers, is the need for PD to be based on students’ ability to learn
(2002). Nielsen et al. (2008) suggest that PD that represents a shift from curriculum-based focus to a
student-based focus can increase teachers' expectations of their students, as well as improve their ability
to analyse assessment data. This notion is reflected in the conclusions drawn by Borko, Jacobs, and
Koellner, (2010) who, in their summary of effective PD, note a shift toward PD that is more a reflection of
constructivism and a focus on student learning processes. Whilst there is not an agreement on the
importance of curriculum area in PD, what is clearer is the importance of a link existing between PD and
daily practice (Burke, 2008; Parise & Spillane, 2010; Postholm, 2012).

2.3 Learning through doing
Effective PD often involves teachers playing an active role in their own learning (Birman et al., 2000; Blase
& Blase, 2000; Burke, 2008; Fernandez, Cannon, & Chokshi, 2003; Lawrence & Chong, 2010; Stewart,
2014). In contrast, ineffective PD often provides little opportunity for teachers to practice what has been
learned (Harwell, 2003) or occurs in isolation from practice. This disconnect is correlated with being
ineffective in terms of promoting change at the classroom level (Borko, 2004; Darling-Hammond &
McLaughlin, 2011; Joyce & Showers, 2002; Nolan & Hoover, 2004). Teachers, like students, learn through
a process of doing, reading, and reflecting (Darling-Hammond & McLaughlin, 2011), which requires active
and intentional participation. This approach can be seen to contrast with passive PD experiences which,
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according to Wyatt and Ončevska Ager (2016), are less effective despite their continued prevalence in
education. It has been postulated that such active participation ought to be experimental in nature, in
order to foster the necessary motivation in teachers that will result in meaningful and viable change
(Burke, 2013; Darling-Hammond & McLaughlin, 2011; Joyce & Showers, 2002; Nolan & Hoover, 2004;
Peery, 2004). PD that is on-site and experiential in nature has been argued as ‘critical’ to motivate teachers
to try effective instructional practices and create a desire to change curriculum in a meaningful and viable
way (Darling-Hammond & McLaughlin, 2011; Fox, 2011; Joyce & Showers, 2002; Nolan & Hoover, 2004;
Peery, 2004). In a similar vein, Harwell argues for the importance of contextualising any learning
experience by explaining that:

Professional development in which participants are given the opportunity to learn new classroom
practices in the contexts within which those practices will be used is far more effective than more
traditional methods of professional development. In other words, contextual teaching via
professional development can be as effective in changing teacher behaviours as contextual
teaching in the classroom is in improving student behaviours. (2003, p. 7)

Such active participation could involve implementing and reflecting on new teaching strategies (Guskey,
2002) or conducting research (van der Klink, Kools, Avissar, White, & Sakata, 2017). What is important is
that the teacher is not playing a passive role. However, it has been suggested that not all forms of learning
that PD experiences cover can be expected to be relevant for all teachers (Avalos, 2011; Postholm, 2012),
highlighting the need for a consideration of the context in which the PD is taking place.

2.4 Context
All teaching processes are influenced by a number of contextual variables (Corbett, Firestone, & Rossman,
1987; Fullan, 1985; Huberman, Miles & Miles, 1984) that can also be considered to influence teacher PD.
As such, context represents an important component in teachers’ ability to be effective and adaptive in
their teaching practice (Duffy, 2004) and the context that teachers are in can influence their perceptions
of what constitutes good practice (Postholm, 2012). As Nielsen et al. posit, "context matters to teachers,
and it matters a great deal." (2008, p. 1299). Fullan (1991) further suggests that lack of consideration for
context and culture is perhaps the main reason why change initiatives fail. Context, however, is complex,
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and this contributes to an absence of 'best practice' examples of PD given that what might work well in
one setting may not work at all in another (Avalos, 2011). It is in this space that the concept of the adaptive
model of PD is argued to be better suited than more prescribed, specified PD (Koellner & Jacobs, 2015).
This approach consists of “general and evolving guidelines rather than specific content, activities, and
materials.” (Koellner & Jacobs, 2015 p. 1). Parsons and Vaughn encapsulate this notion with a suggestion
that professional development ought to “help teachers build their ‘tool kit’ of effective practice that they
can apply as they see fit given the particular students they teach.” (2013, p. 315). It can leverage context
by using things such as videos of participants’ own lessons as the starting point for PD (e.g., Murata,
Bofferding, Pothen, Taylor, & Wischnia, 2012; Sherin & Han, 2004) and has been associated with improved
classroom practice (Koellner & Jacobs, 2015).

Ironically, context ought to not be considered in isolation however, as the process of contextualisation
includes a number of other factors. Whilst such an interaction of PD elements is by no means unique to
the ‘context’ element, there appears to be a strong association between context and collaboration. It
seems that this allows contextualisation to take place by allowing teachers to determine how PD can be
implemented in their own classroom (Guskey & Yoon, 2009; Hargreaves & Fullan, 2012; Parsons, Ankrum,
& Morewood, 2016). Parsons et al. (2016) allude to this when they discuss the importance of sharing,
noting that if teachers lack the time or incentive to share their practice then the resulting teacher isolation
inhibits what they refer to as ‘decisional capital’. It is this decisional capital, together with agency and
time, that allow teachers to implement PD effectively (Hargreaves & Fullan, 2012).

2.5 The role of school systems
Whilst teachers represent the coal face at which real change happens (Fullan, 1991), it can be argued that
the capacity for change is influenced by the school in which they practice. This notion is reflected in Guskey
and Sparks’ (1996) recognition that barriers between school administrators and teachers need to be
reduced in order to nurture a culture of partnership toward student outcomes. An appreciation for the
role of school leaders and administrators in the PD discourse recognises that school leadership affects
teacher efficacy, which can be correlated with student learning (Geijsel, Sleegers, Stoel, & Krüger, 2009;
Taylor, & Tashakkori, 1995). An organisational culture that is supportive of change and reform is identified
as a component of effective PD in that the routines and culture in which individuals reside can facilitate
their own change efforts (Garet et al., 2001; McMillan, McConnell, & O’Sullivan, 2016). Opfer, Pedder,
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and Lavicza (2011) argue that good outcomes result from a school’s ability to engage teachers in
cooperation and develop capacity to support PD first and foremost. Harwell notes that "professional
development can succeed only in settings, or contexts, that support it" (2003, p. 2), going on to claim that
a school's leadership and administration represents the most critical component of this support.
According to Harwell (2003), part of this leadership involves clarity in the need for change and a sense of
urgency. On this basis lies the claim that effective PD needs to be embedded within school systems and
culture where trust and collegiality are encouraged (Glickman & Tamashiro, 1982; Lawrence & Chong,
2010; Nielsen et al., 2008; Puchner & Taylor, 2006).

Research conducted by Blase and Blase (2000) advocates the significant effect on teacher self-efficacy and
professional growth that leadership has. The authors conclude that when school leadership forges a
culture of reflection, collaboration, and growth, the result is the development of teacher efficacy. Such a
sense of capability in teachers has been argued to enable the necessary changes in practice to take place
that impact on student learning (Ross & Bruce, 2007a). Whilst such a culture has a positive impact on
teacher engagement (McMillan et al., 2016), Fraser, Kennedy, Reid, and McKinney (2007) suggest that
such an approach may inhibit the autonomy of teachers when the needs of the school are at odds with
the needs of the teacher. The way around this potential conflict, according to McMillan et al. (2016), is
the interweaving of individual and school needs with compromise and consideration, an approach
supported by Edwards and Burns (2016), and that recognises that classrooms are ultimately situated
within a larger system (Bishop, O’Sullivan, & Berryman, 2010). Recognition, however, must nonetheless
be given to the fact that "the impetus for change originates within the personal aspect of professional
learning.” (Fraser et al., 2007, p. 158) and that consideration must ultimately always be given to the
teachers themselves and their unique context, just like an effective teacher would do so with their
student. Van der Klink et al. (2017) assert something similar by noting that it is often easy to point out
contextual barriers to engaging in PD, but that there are also several barriers at the individual level worthy
of consideration.
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2.6 Coherence
Coherence is identified as a factor in a number of effective PD summaries (e.g., Borko et al., 2010;
Desimone, 2009; Timperley et al., 2007). A common criticism of PD programmes, however, appears to be
a lack of coherence, with more effective change being correlated with the development of knowledge and
skills fitting into a wider set of opportunities for development (Garet et al., 2001; Grant, Peterson, &
Shojgreen-Downer, 1996). Coherence, according to Garet et al. (2001), may come in the form of
connections to goals and other activities, or through an alignment with summative assessments and
standards. Where coherence is perceived to be lacking by teachers, and when PD feels fragmented or the
result of school leaders jumping from 'one bandwagon to the next', frustration is common (Nielsen et al.,
2008). Alongside the sense of overwhelm or frustration due to a lack of time to fully embed and iterate
new practice, one possible explanation for this frustration comes from a lack of perceived autonomy
(Knight, 2000; Nielsen et al., 2008). Indeed "teachers are unlikely to engage in these inquiry processes
unless they have the organisational conditions and support to do so" (Timperley et al., 2007, p. xlii), a
notion also supported by other researchers (Muijs, 2015; Westbury 1973, as cited in Polly & Hannafin,
2011). Hilden and Pressley (2007) observed, regarding a PD programme for self-regulation strategies, that
strong administrative support correlated with teachers who were more committed to the PD process as
well as more likely to innovate in their teaching. One component influencing this commitment is the
allocation of time.

2.7 Time
There is perhaps no greater single factor prevalent in the literature pertaining to PD than ‘time’. Teachers
need time in order to learn, embed, reflect and collaborate, all of which are identified as necessary
components of an effective PD experience (Darling-Hammond & McLaughlin, 2011; Gess-Newsome,
Southerland, Johnston, & Woodbury, 2003; Parsons et al., 2016; Stewart, 2014). Change in practice is
likely to occur in teachers’ practice when teachers engage in long-term professional development (Boyle,
Lamprianou, & Boyle, 2005; Boyle, While, & Boyle, 2004; Darling-Hammond, Wei, Andree, Richardson, &
Orphanos, 2009). Research in England by Nielsen et al. (2008), for example, indicates that it may take the
best part of a year for teachers to shift from seeing themselves as a learner to seeing themselves as an
agent of change. In their study, it was not until the second year of the programme that teachers appeared
to be focusing on changes that would directly affect students. Similar findings have been reported in the
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USA (e.g., Hilden & Pressley, 2007) and in a New Zealand context (English & Bareta, 2006; Parr, Timperley,
Reddish, Jesson, & Adams, 2006). Whilst not sufficient by itself (Postholm, 2012), extended periods of
time is a theme that appears consistently in literature associated with PD (Timperley et al., 2007).
Timperley et al. (2007) note that the need for extended time frames for PD is most likely due to the fact
that a shift in practice required considerable new learning that would often only result from challenge to
existing beliefs, values, or understanding. This aligns with research that highlights the importance of
beliefs and attitudes in professional learning (e.g., Moos & Ringdal, 2012; Palinescar, 1999; Timperley &
Parr, 2005), with Guskey (2002) noting that the change in such attitudes and beliefs is largely what defines
professional development.

Whilst evidence suggests the extent to which change occurs in teachers is correlated with the amount of
time spent in a PD programme (Shields, Marsh, & Adelman, 1998; Weiss, Montgomery, Ridgway, & Bond,
1998), time is not itself sufficient because it can be spent ineffectively in ways that are not directly involved
in attaining the original goal (Guskey & Yoon, 2009; Nielsen et al., 2008; Postholm, 2012; Timperley et al.,
2007). PD participants regularly comment on the difficulty of finding time amidst an already heavy
workload (Fernandez, 2002; Guskey, 2002; Lawrence & Chong, 2010). This can include time for
professional reading (e.g., Hilden & Pressley, 2007). Ono and Ferreira (2010), in a large-scale review of a
secondary school PD programme, make a point of noting that change takes time and does not simply
happen 'overnight'. In this light, some have suggested that locating PD programmes within the typical
workday of the teacher may make connections to practice easier and promote sustainability (Garet et al.,
2001; Hawley & Valli, 2000) as well as be more meaningful (Lieberman, 1996). Harwell (2003), for
example, suggests that 25% of a teacher's day ought to be allocated to professional development, and
Lawrence and Chong (2010) suggest a 'white space' to exist within the school structure to afford teachers
the chance to reflect and observe one another in a collaborative fashion. Time appears to be a critical
factor regardless of the approach to, or focus of PD (Butler & Schnellert, 2012; Robertson, 2008).

2.8 Sustainability
The need for sustainability is fundamental to effective PD with this notion reflected in a number of studies
in recent decades (Boyle et al., 2005; Garet et al., 2001). Garet et al. (2001) noted that "sustained and
intensive professional development is more likely to have an impact, as reported by teachers, than is
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shorter professional development" (2001, p 935). Whilst short PD programmes have been believed to
foster long-term impact (e.g., Lydon & King, 2009; Van den Bergh, Ros, & Beijaard, 2014), others argue
that they do not elicit change beyond raising awareness (Shields et al., 1998; Weiss et al., 1998). According
to Harwell (2003), this means that many PD experiences fail to achieve their intended result because "they
point out problems with traditional teaching but offer little help in changing what happens in the
classroom and provide no opportunities for participants to practice what they learn." (Harwell, 2003, p.
2). Harwell also notes that digital technology may possibly help to afford time, stating that this "method
of delivery holds much promise for success in changing teacher behaviors in the classroom and for
supporting the metacognitive processes that can improve the quality of teaching in the classroom." (2003,
p. 10). Online collaboration represents an area of growing interest with some suggesting that authentic
collaboration can occur virtually (Lieberman & Miller, 2014; Yoo, 2016). However, other research suggests
online environments to be less effective than face-to-face environments for fostering collaboration (e.g.,
Collins & Liang, 2015).
Whilst PD programmes that are sustained are more likely to have an impact (Garet et al., 2001), little is
known about how such programmes, effective or otherwise, are able to sustain momentum (Avalos,
2011). This is important, given the significant appreciation given to sustainability, but perhaps highlights
the difficulty in empirically measuring it. Whilst longitudinal research conducted in the United Kingdom
(Boyle et al., 2004; 2005; Boyle & Lamprianou, 2006) has noted high levels of participation in long-term
PD experiences, the study does not report on the effectiveness of such participation. What is clear is that
substantive change in practice is difficult to attain (Timperley et al., 2007; van den Bergh et al., 2014), with
Guskey noting that "of all aspects of professional development, sustaining change is perhaps the most
neglected." (2002, p. 388). As a result, little is known about the ability for teachers to shift practices and
beliefs once external PD support has been removed (Alton-Lee et al., 2000). Parsons et al. (2016) therefore
posit that PD needs to be planned with the intention of long-term change. The notion of sustainability is
bundled in the idea that PD ought to be treated not as an event but as a process (Harwell, 2003; LoucksHorsley, Hewson, Love, & Stiles, 1998; McLaughlin & Marsh, 1978, as cited in Harwell, 2003; Robertson,
2008), pointing to the idea of teachers possessing the necessary skills and mindset to be able to monitor
their own practice and adjust their teaching according to problems that arise and are subsequently
identified (Butler & Winne, 1995).
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2.9 Motivation and autonomy
According to Moyer (2015), motivation, attitude, and belief are critical components in the effectiveness
of a PD programme, and this can extend beyond the rationale for PD in the first place (Timperley et al.,
2007). Kennedy (2016) found that personal factors, such as career-advancement, and personal growth
and achievement, were the most significant drivers in motivating teachers to engage in PD. These findings
align with the recognition that excessive top-down programmes can be demotivating (Wyatt, & Ončevska
Ager, 2016), however are somewhat in contrast to the notion set out by Guskey (2002) that the desire to
simply ‘become a better teacher’ is the primary motivating factor. Other motivating factors include an
effort to reduce boredom or alienation, increased professional satisfaction (Huberman, 1995), and
fulfilment of contractual obligations (Guskey, 2002). It is worth noting that the motivation for effective
teaching can be assumed to typically reflect a desire to improve student outcomes, given the perception
of teachers’ success as being that of their students (Fullan, 1999; Fullan & Hargreaves, 1996, as cited in
Guskey 2002). In this vein, Timperley et al. (2007) note that some of the most significant outcomes of
teacher PD occurred as a result of teachers accepting that their current practice was not optimising
learning opportunities for their students.
Whilst the role of dissonance in influencing teacher learning is not fully understood (Pedder & Opfer,
2013), it has been argued as a necessary catalyst for shift (Ball, 1988, as cited in Timperley & Alton-Lee,
2008) as long as the dissonance is not too significant (Coburn, 2011). As well as suggesting learner
outcomes as a motivating factor, this notion introduces the concept of teacher self-awareness and the
conscious recognition of teachers’ own practice. Indeed, effective PD involves teachers assuming a
position as both teacher and learner (Darling-Hammond & McLaughlin, 2011; Postholm, 2012) suggesting
a necessary degree of self-awareness. As well as being part of good teaching (Fox, 2011), a teacher’s ability
to regulate their own learning is important for sustainability (Timperley et al., 2007). In addition, Postholm
(2012) notes that "it is important to adopt a meta-perspective on the interaction processes in the
classroom to facilitate for learning and to deal with expected and unexpected input." (2012, p. 408). In a
similar vein, James and McCormick (2009) discuss the important role that teacher autonomy plays in
professional development, noting the importance of both individual reflection and cooperative discussion
opportunities. Autonomy allows for the implementation of new learning in ways that make sense to
teachers, with adaptation of PD to teachers’ context occurring when there is both ownership and
collaboration (Parsons et al., 2016).
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2.10 Collaboration and cooperation
Collaboration is a theme that routinely emerges in the effective PD discourse, with evidence of a
consistent correlation between collaboration and increased student achievement (Cowley & Meehan,
2001; Edwards, Green, & Lyons, 1998; Hopkins, 1990; Lee, Dedrick, & Smith, 1991). Whilst collaboration
is positively correlated with student outcomes, in some cases collegiality bears a negative correlation
(Marzano, 2003), reflecting the previous point made about the potential for time to be used ineffectively
by teachers. Furthermore, it is stipulated that PD experiences that follow a collaborative model serve
students better by enabling the integration of academic skills that the world beyond school demands of
them (Stewart, 2014). It has been posited that collaboration is a necessary component in change in a
school setting (Loughran, 1999). Teachers that form a network can support one another to not only better
understand problems and goals (Garet et al., 2001; Palincsar et al., 1998, as cited in Butler et al., 2004)
but sustain motivation (Burke, 2008; Lieberman & McLaughlin, 1992). Postholm takes this notion one step
further by arguing that in fact teachers actually "want to co-operate and reﬂect upon practice with
colleagues to change and develop their teaching." (2012, p. 424). One way in which collaboration is known
to be beneficial is through the sharing of experiences and ideas when teachers from the same school are
engaged in PD together (Meirink, Meijer, & Verloop, 2007; Van Veen, Zwart, & Meirink, 2012).
Collaboration may need to be the result of organic opportunities, according to Avalos (2011). For instance,
when Nielsen et al. (2008) reported on collaboration with both peers and experts as being "integral to
sustaining change" (p. 1298), they noticed that it occurred through teachers' own recognition of the need
to do so. According to Heitin (2011) however, such opportunities are not typically common, due to the
prevalence of traditional top-down professional development initiatives in schools (Wyatt & Ončevska
Ager, 2016).
Similar to collaboration, teacher cooperation also appears as a theme of effective PD (Postholm, 2012),
with its influence on teacher learning and student outcomes supported by several authors (Levine &
Marcus, 2010; Vescio, Ross, & Adams, 2008). Given the evidence that teacher cooperation can support
new teachers in developing their understanding of teaching (Davis, Petish, & Smithey, 2006, as cited in
Windschitl, 2009), this is no surprise. Desimone (2009) considers collective cooperation as one of the five
central characteristics of teacher learning. In highly cooperative PD programmes, there appears to be a
significant increase in teacher learning, as well as a sense of collegiality and teacher self-efficacy (Lawrence
& Chong, 2010; Ono & Ferreira, 2010). Indeed, highly cooperative or collaborative PD initiatives appear
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to have a strong impact on teacher efficacy (e.g., Puchner & Taylor, 2006). Although such cases do not
provide clear empirical links to students’ outcomes, teacher efficacy and student performance are
positively correlated (Fackler & Malmberg, 2016; Taylor & Tashakkori, 1995).

One explicit way in which collaboration and cooperation were expressed in research studies was by way
of the 'exemplary teacher', who models practice that could subsequently be discussed and reflected on
collaboratively (Barnett, 2004; Fernandez, 2002; Harwell, 2003; Nielsen et al., 2008; Timperley et al.,
2007). In a similar vein is the notion of the coach, which seems to bridge both the internal and external
bodies of expertise to provide a means of teachers being able to locate and contextualise their learning.
Coaching, along with research inquiry, has been identified as the most effective means of PD in some
settings (Boyle et al., 2005). The concept of the coach or mentor can be considered distinct from other
models for PD in that it is rooted in a collaborative environment. Robertson defines it as “a special,
sometimes reciprocal, relationship between (at least) two people who work together to set professional
goals and achieve them.” (2008, p. 4). The coaching role may also take the form of a mentor, role model,
facilitator, guide, or critical friend (e.g., Burke, 2008; Nielsen et al., 2008; Nolan & Hoover, 2004; Peery,
2004) with whom authentic discussion can occur, and represents a means of professional learning and
development that is quickly gaining popularity (Fullan, 2015; van Nieuwerburgh, 2018).

2.11 Collaboration in the form of collaborative inquiry
A model of PD which is gaining traction in both the literature and in the real-world school environment is
the Professional Learning Community (PLC) (Battersby & Verdi, 2015; Bruce, Esmonde, Ross, Dookie, &
Beatty, 2010; Demonte, 2013; Opfer & Pedder, 2011) which is reflective of a wider shift in PD experiences
toward those which are collaborative in nature (Avalos, 2011; Stewart, 2014). Whilst they can take on
various forms, it is the social and active components which are the important attributes (Parsons et al.,
2016). PLCs, defined as "ongoing groups of teachers who meet regularly for the purpose of increasing
their own learning and that of their students” (Lieberman & Miller, 2008, p. 2) are strong, close knit groups
of teachers who leverage their ties to talk honestly and critically about their practice (Lieberman & Miller,
2014; Stewart, 2014). The basis of the PLC is collaborative inquiry, which, according to Stoll (2010), is a
means in which PLCs “deconstruct knowledge through joint reflection and analysis, reconstructing it
through collaborative action, and co-constructing it through collective learning from their experiences.”
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(2010, p. 474). PLCs are typically results-oriented and have a focus on learning, collaboration, and
reciprocal accountability (Bruce et al., 2010; Marzano, Heflebower, Grift, & Warrick, 2016; Opfer &
Pedder, 2011). Van den Bergh, Ros, and Beijaard, (2015) noted the collaborative aspect of the year-long
PD to be a ‘critical factor’ for stimulating teacher development, and Cochran-Smith and Lytle (2009)
suggest this as a means of developing teacher capacity that is currently not fit for education in the
knowledge-age economy.

The notion of reflective practice (Schon, 1983) is fundamental to the PLC model, as is the inquiry cycle
(Butler & Schnellert, 2012; Cochran-Smith & Lytle, 1993; 2009) that challenges the assumption of
knowledge production as residing beyond the realm of teachers in a school setting (Lieberman & Miller,
2014). As well as supporting change with teachers, collaborative inquiry has also been considered to
promote change at a wider policy level by bridging the gap between academics and teachers
(Christianakis, 2010; Meyers & Rust, 2003). It is not sufficient, however, to simply bundle teachers
together and expect the fruits of a PLC to readily develop. Pine (2008), for one, notes that collaboration
must hinge upon evidence and not emotional support or general discussion and warns of the effect of
group-think. Indeed, "participation might also reinforce an ineﬀective status quo" as Postholm notes
(2012, p. 421). Rather, careful planning and consideration is required in order to develop a group
environment that is healthy and conducive to learning, reflecting what Knight (2011) refers to as seven
partnership principles. If cohesion does not develop, then authentic critique is unlikely and the cycle of
feedback which improvement relies on will also not occur (Stewart, 2014). Things such as explicit
collaboration training (Mindich & Lieberman, 2012) can support this, however what is central to such a
model is the concept of inquiry (Jaquith, Mindich, Wei, & Darling-Hammond, 2010; Wei, DarlingHammond, & Adamson, 2010) and developing a culture of shared responsibility (Butler & Schnellert,
2012). Though accepted as effective, it has been claimed that not enough is known about how
professional inquiry communities function, in all their complexity, to affect change at the classroom level
(Barbour, 2018; Borko, 2004; Elster, 2009; Little, 2003). This has been considered to be the “black box”
of research on collaborative teacher PD (Little, 2003, p. 949). Whilst such forms of collaboration encourage
teachers to take more of an ‘active stance’ (Brockbank & McGill, 2003), there still exists a need for teachers
to be willing to engage in potentially uncomfortable, critical discussion.
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2.12 Teacher willingness to change
According to Smylie, "we will fail . . . to improve schooling for children until we acknowledge the
importance of schools not only as places for teachers to work but also as places for teachers to learn."
(1995, p. 92). Whilst there are a significant number of external or environmental factors that promote
effective PD, the internal processes of teacher belief and self-efficacy are, whilst often overlooked, of
significant importance (Nielsen et al., 2008; Moyer, 2015). Teacher efficacy is a term used throughout the
literature and can be considered to mean “the extent to which teachers believe they can affect student
learning." (Dembo & Gibson, 1985, p. 173). One way of developing such efficacy is through PD experiences
that are narrow enough for teachers to experience deep learning (Nielsen, 2008). This is because success
that Bandura (1994) refers to as 'mastery experiences' provide the most powerful means of shifting belief
and practice (Nielsen et al., 2008). Whilst teachers routinely refer to organisational aspects such as
resourcing and time in feedback around effective PD, Nielsen et al. (2008) note that "If teachers perceive
they have access to adequate teaching resources, they can convince themselves of the likelihood of
success, even in challenging circumstances." (p. 1295). Mindset and teacher perception, in this view, can
serve to influence other factors such as time or opportunities for collaboration. It could be taken as
relevant to any discourse that "thoughts, emotions and a person’s will are closely linked to actions"
(Postholm, 2012, p. 407). Indeed, within the school setting "student achievement and teacher
effectiveness do not occur in a vacuum. . . Teacher effectiveness is closely linked to teacher efficacy."
(Moyer, 2015, p. 4). The notion that teachers’ beliefs contribute significantly to their efficacy (Ashton &
Webb, 1986; Dembo & Gibson, 1985) have led to the argument that teachers’ dissatisfaction with their
practice is the starting point for change (Feldman, 2000) and that “the foundation of systemic change is
individual change.” (Gess-Newsome et al., 2003, p. 763).

Whilst at a profession-level teaching challenges are constantly changing and evolving in response to a
changing knowledge-base and student demographics (Collins & Liang, 2015; Timperley et al., 2007),
teachers need their own reasons to rethink their own approaches to teaching and learning (DarlingHammond & McLaughlin, 2011). This is because of the strong association between teacher beliefs and
practice (Moos & Ringdal, 2012). Timperley et al. (2007) note that some of the most significant outcomes
of teacher PD occurred as a result of teachers accepting that their current practice was not optimising
learning opportunities for their students. The authors write "it is no surprise that teachers, like other
learners, need a powerful reason to engage with new information at sufficient depth to change their
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practice." (2007, p. Xxxvii), supported by Harwell’s claim that "whether a given context is conducive to
change will depend on the extent to which the belief systems of its teaching professionals agree." (2003,
p. 3). Whilst Guskey (2002) agrees that changing teachers’ attitudes and beliefs is a major goal of PD, he
also argues that typical programmes that begin with an attempt to shift these attitudes are unlikely to
result in a change in attitude, or elicit a sense of commitment from participants (Guskey, 2002; Jones &
Hayes, 1980). Gess-Newsome et al. (2003) argue that a mismatch between what a teacher believes and
what a teacher practices must exist before any form of learning or intervention, with Guskey noting that:

The crucial point is that it is not the professional development per se, but the experience of
successful implementation that changes teachers’ attitudes and beliefs. They believe it works
because they have seen it work, and that experience shapes their attitudes and beliefs. (2002, p.
383)

Whilst evidence suggests support for the effectiveness of such a model (e.g., Bolster, 1983; Crandall,
1983), Guskey (2002) does not explicitly explain the potential conflict that may arise when change in
practice is mandated initially without it being the result of a process of inquiry, essentially making such
change appear as if there is no rationale behind it. Furthermore, it has been argued that because teachers
frame new experiences within a pre-existing worldview that has been shaped by experience (Coburn,
2001; Gu & Day, 2007; Timperley & Alton-Lee, 2008), more experienced teachers may be less likely to
change their beliefs than new teachers (Goodson, Moore & Hargreaves, 2006). It is therefore important
that an analysis of PD characteristics appreciate that "teachers' personal theories about effectiveness
underpin all practice" (Timperley et al., 2007, p. xxxix) and that unless such personal theories are surfaced
and challenged, "new practice is likely to become layered onto existing practice, not replace it." (Timperley
et al., 2007, p. Xxxix). These authors note that often teachers think that they have made deep changes
when in fact these are only superficial and that "new information is sometimes perceived as congruent ("I
already do this") when it is actually quite dissonant" (p. xli), resulting in only superficial-level learning. This
suggests the importance of ensuring that teachers are aware of their own theories of practice and how
PD fits into or challenges these espoused theories. According to Warford (2011), teacher learning cannot
occur without the appreciation and activation of prior knowledge and experiences, but engaging teachers’
existing theories can indeed be used to aid understanding of new theories (Timperley et al., 2007). As
Fullan (1991) notes, it is both the pressure to change and support to change that is necessary.
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2.13 PD for learning of abstract topics
Whilst the majority of PD is tailored around the content-based curricula of secondary school contexts, PD
is also an important aspect in the development of more soft skills and competencies which, by
comparison, seem somewhat abstract in nature. A recent study by Ateskan and Lane (2018) offers some
insights into this process through their observations on the effectiveness of PD pertaining to systems
literacy, or systems thinking, a concept that is relatively abstract. Findings from the study suggest that
without sufficient support and resource (including time), learning is only superficial. However, with
support, teachers developed their system thinking skills and, whilst long term change was beyond the
scope of the study, it offers the suggestion for effective PD design to achieve outcomes. One example
from the study involved the use of a rubric to evaluate the authentic complexity of teachers’ concept
maps. Whilst appearing complex initially, this rubric was able to ascertain that this was not the case and
that teachers were not able to understand connections from the preceding workshops. Thus, this activity
offered the scope for an intervention and adaptation of PD, should resources afford it.
A rubric system was also successfully used to support teacher development of ‘21st Century Skills’ within
a high school science curriculum setting (Windschitl, 2009). The researcher notes that this tool was
‘critical’ in catalysing collaborative teacher discussion and deep analysis of what students were doing to
inform and change their practice. As part of his research, Windschitl (2009) identifies a number of
elements required for effective PD that are then included in recommendations for developing the abstract
‘21st Century Skill’ set prevalent in contemporary educational discourse. These include collaboration, the
adoption of an ‘inquiry stance’, active learning opportunities, and coherence - at both an individual level
in terms of teachers’ existing knowledge and at a wider level in terms of existing curricula and standards
(Windschitl, 2009). Whilst the author goes on to explain the ways in which such PD would differ from what
teachers have traditionally participated in, these elements reflect a high degree of similarity to those
which have previously been discussed for general, relatively non-abstract PD. The same applies for other
strategies the author suggests as being part of such PD, such as mentoring and a focus on student learning
(Windschitl, 2009). Perhaps the most poignant aspect of the author’s suggestions is the conclusion he
draws that “it does appear that teaching for ‘21st Century Skills’ will require teachers to become adaptive
experts and become proficient at the skills themselves.” (Windschitl, 2009, p. 18).
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The concept of teachers as ‘adaptive experts’ represents a further example of PD that seeks to develop a
somewhat abstract set of skills and competencies and has been explored recently by Parsons et al. (2016).
It refers to the ability for teachers to deploy instructional strategies appropriate to the needs of their
students and is associated with effective teaching (Parsons & Vaughn, 2013). Despite strong acceptance
of this association, however, there is little research which has unearthed how this can be developed in
teachers through PD (Parsons & Vaughn, 2013). One example is presented by Vogt and Rogalla who
reported “that Adaptive Teaching Competency can be fostered through content-focused coaching and
has positive effects on students’ learning outcomes.” (2009, p. 1059). However, the intervention approach
of this research has yet to be fully realised “in the real context of teachers’ teaching in the classroom.”
(Vogt & Rogalla, 2009, p. 1059). Like Windschitl (2009), the PD suggestions offered by Parsons et al. (2016)
bear a close resemblance to those in the wider professional development discourse, albeit with a strong
emphasis on teacher agency. The author notes the importance of understanding the philosophical stance
of participants so that their perceptions can be addressed, as well as the chance to “apply and reflect over
an extended period of time.” (2016, p. 253). A focus on this approach can offer a basis for PD experiences
that can develop teachers who are able to successfully navigate problems in their practice in an on-going
way (Raphael, Vasquez, Fortune, Gavelek, & Au, 2014).

It is noteworthy that as well as an apparently limited number of studies which specifically address effective
PD approaches with regard to abstract concepts, there may be challenges associated with identifying
causation. A study conducted by Hixson, Ravitz, and Whisman, (2012) for example, admits that their
positive results could be explained by the characteristics of the teachers involved and not the professional
development they participated in. Indeed, other research has accepted the challenges associated with
linking abstract PD to student outcomes. For example, a programme to increase teacher capacity in action
research and reflection provided by the School of Education and Professional Development at Leeds
Metropolitan University, found that the evaluation of effectiveness was largely ‘unrealistic’ (Flecknoe,
2002). An ability to evaluate such PD approaches may be a reflection of a wider acknowledgment that
contemporary 'bottom up' approaches to PD that are more teacher-centred are still in their infancy
(Darling-Hammond & McLaughlin, 2011), despite the discussion about 'reform' of professional
development being prevalent for the past two decades (e.g., Darling-Hammond & McLaughlin, 2011;
Garet et al., 2001; Little, 1993; Nielsen et al., 2008). Whilst there is a lack of specific suggestions for how
PD might best support metacognition, Butler et al. (2004) note that these emerging ‘bottom-up’ PD
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approaches parallel the approaches suggested to develop students’ metacognition, suggesting that many
of the answers to the problem may in fact be found in literature regarding student metacognition.

2.14 PD for metacognition
2.14.1 Introduction
The focus of the current research was to explore how PD might best serve teachers who are tasked with
developing metacognition in their students. As a relatively abstract concept, metacognition bears
similarity to those previously discussed topics of PD such as adaptability and reflection. The research
pertaining to how this topic is best delivered is relatively narrow when compared to general PD discourse,
particularly in a New Zealand secondary school setting. Whilst an interest in metacognition continues to
expand, however, the majority of this is focused on student learning in traditional classroom settings
(Endedijk, Vermunt, Verloop & Brekelmans, 2012). Whilst there is evidence that training teachers to
develop their students’ metacognition is successful (de Jager, Jansen, & Reezig, 2005; Hilden & Pressley,
2007; Kistner et al., 2010) there remain questions around the exact mechanisms that have resulted in
positive results (van Ewijk, 2011). de Jager et al. (2005), for example, found no discernible difference
between those teachers who used a direct instruction model and those who used a Cognitive Apprentice
model (Collins, Brown, & Newman, 1988) for teaching their students metacognitive strategies. It could be
possible that identification of the most effective means of professionally developing is uncertain because
the teaching of metacognitive strategies is time-consuming and seldom yields immediate results
(Veenman, Van Hout-Wolters, & Afflerbach, 2006), making it difficult for both teachers and researchers
alike. It has been noted that teaching students to become more metacognitive is highly demanding
(Nykiel-Herbert, 2004, as cited in van Beek, de Jong, Minnaert, & Wubbels, 2014), which may suggest a
further reason why it has historically not been reflected in teachers’ practice (Boekaerts, 1997).

The growth of research into metacognition and SRL has been significant in recent decades (van Velzen,
2013), resulting in a number of studies that explore the ways in which teachers can provide opportunities
for developing aspects of SRL (Perry, Hutchinson, & Thauberger, 2008; van Ewijk, 2011). Whilst such
studies provide insights into some existing practices, there appears to be a gap in the literature with regard
to how PD can best support the development of effective teacher practice and what teachers can do that
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is most effective (Muijs et al., 2014; Williamson, 2015). Perry et al. notes that more research is needed
regarding “how much and what kinds of scaffolding beginning teachers need to develop practices that
promote SRL” (2008, p. 107), a question which is perhaps amplified in a setting with current teachers with
embedded beliefs and practices. One implicit barrier to PD on metacognition being effective may be a
perception of it lacking immediate practical applicability. Teachers typically hope to attain practical-based,
concrete learning that is directly applicable to their daily classroom practice (Fullan & Miles, 1992). Guskey
(2002) argues that PD that does not address this is not likely to be successful. Whilst some research might
suggest that this is a reflection of the need for PD to be centred upon curriculum content (Cohen & Hill,
1998; Garet et al., 2001; Kennedy, 1998), other facets such as familiarity with language ought to also be
considered.

2.14.2 Language and understanding
The embedding of teaching metacognitive strategies in the classroom setting is rare (Kistner et al, 2010)
and whilst a full investigation of the reasons for this is beyond the scope of the current research, a recent
study by van den Bergh (2015) exemplifies one possibility, as ’friction’ occurring as a result of repeated
misunderstanding of the self-regulation content being delivered to teachers. What appears to be apparent
in such research is that often the concept of metacognition is itself not well understood by teachers
(Veenman et al., 2006; Waeytens, Lens, & Vandenberghe, 2000; Wall & Hall, 2016). Perry et al. (2008)
note that teachers are often unsure of what their students need regarding metacognition instruction and
support. In addition, understanding of metacognition appears to be seen against teachers own
perceptions and beliefs (Moos & Ringdal, 2012; Wilson & Bai, 2010) instead of against consistent theory.
Wilson and Bai (2010) also observed contradictions in teachers’ understanding of metacognition,
suggesting that there is limited consistency of understanding that PD would need to address (Wilson &
Bai, 2010).

2.14.3 Teachers as metacognitive learners
At the intersection between PD and metacognition lies a recognition that teachers must first be
metacognitive in order to effectively develop their students’ metacognitive capacity (Hilden & Pressley,
2007; Moos & Ringdal, 2012). As Wall & Hall explain, “equally important, if not more so, in setting the
tone for the classroom learning was the teachers’ own personal engagement with metacognition.” (2016,
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p. 403). This engagement is multifaceted, weaving together technical understanding of the skills and
concepts associated with metacognition, together with a repertoire of teaching strategies and the
confidence to deliver them. This notion is encapsulated by Perry et al. who notes that student
metacognitive capacity “will only expand when teachers are ‘fluent’ with metacognition, fully understand
the benefits through their own experiences, and then have the autonomy and support to develop their
own professional practice.” (2018, p. 14). As this process develops over time, it is also important that there
is awareness and recognition of this progress (Hilden & Pressley, 2007) so that confidence and self-efficacy
can develop. According to Peters-Burton and Botov (2017) teachers benefit from first setting process goals
before later shifting to an outcome goal. This was identified as being successful in teacher PD for SRL
“because they could better explain the help they needed, rather than trying to accomplish an outcome
without knowing what it takes to be successful.” (Peters-Burton & Botov, 2017, p. 71). This offers an
opportunity to overcome the aforementioned inconsistency in understanding that seems to characterise
teachers’ understanding of SRL concepts like metacognition. This idea aligns with the writings of Mezirow
(2000) who postulates that developing ‘autonomy of thinking’ is not only a goal for adult learners but a
method, suggesting that PD that exercises metacognition can support the learning process for adults.
One means of exploring the metacognition demanded of teachers as they assume the role of the learner
is by looking at teachers when they are still training and their role as a learner is somewhat explicit. A
study by Fathima, Sasikumar, and Roja (2014) constructed a 26-point Metacognitive intervention
strategies scale and used it to observe trainee teachers across a range of teaching competencies, as
illustrated in Figure 1. The scale was used before, during, and after an orientation programme which
explored the intervention strategies alongside teaching competencies and was demonstrated by the
researchers through classroom practice. The researchers found that the teaching competency of graduate
teacher training students was improved as a result of the metacognitive intervention strategies, citing a
70% gain in overall teaching competence, with every competency improving. Whilst a small sample size
(of 30 volunteer trainee teachers) at a single training institution in India suggest limitations to the
generalisability of this study, it does point to the potential of developing the metacognitive capacity of
teachers. The authors mention that prior to the orientation programme, the trainees had no idea of
possible intervention strategies used to develop metacognition. Whilst limited information is offered
regarding the progress of the teacher trainees through their qualification, it is noted that this concept was
completely foreign to them at the point in which this research took place and gives rise to the question of
how commonplace such programmes are in Initial Teacher Education (ITE).
30

Figure 1. Meta Cognitive Intervention Strategies model that represents the teaching competencies
through which trainee teachers developed their own metacognition. Reprinted from ‘Enhancing teaching
competency of graduate teacher trainees through metacognitive intervention strategies’ by M. P. Roja,
N. Sasikumar, and M. P. Fathima, 2014, American Journal of Applied Psychology, p. 30.

As well as suggesting the inclusion of such a programme at an ITE level, the researchers note that
metacognitive intervention strategies should be incorporated through varied aspects of teacher training
such as subject areas and lesson planning (Fathima, Sasikumar, & Roja, 2014), alluding to the notion that
metacognition ought to be considered and implemented across a practicing teacher’s entire teaching
experience. The transfer of the findings of this research into the school context of the qualified, practicing
teacher is perhaps best explained by the authors themselves:
In the creation of metacognitive environment, teachers monitor and apply their knowledge
deliberately modeling metacognitive behavior to assist students in becoming aware of their own
thinking. Metacognitive strategies are already in teachers’ repertoires. The teachers must become
alert to these strategies, and consciously model them for students. (2014, p. 29)
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2.14.4 How teachers develop their own metacognition
There is limited guidance with regard to how teachers can best develop their own metacognition as a
means of professionally developing, although there are some promising approaches discussed. Wall and
Hall (2016) have made a case for the spiral of inquiry model to be used as a ‘vehicle’ for developing
teachers’ own metacognition to the point where they can serve as role models for their students, as
illustrated in Figure 2. This approach is similar to the aforementioned approach of de Jager et al. (2005),
who utilised the Cognitive Apprenticeship model (Collins et al., 1988) as a framework for helping teachers
visualise the development of metacognition. The notion of teachers developing their own metacognition
to become metacognitive role models to their students, is captured in the diagram presented by Wall and
Hall (2016) who also discuss the role of community in this process of teachers developing. The social space,
they assert, was a critical element. By affording participants with opportunities to get together at a local,
regional and national level, they were able to “take the enquiry findings out of the immediate classroom
context and [subject] them to the scrutiny of a wider community.” (Wall & Hall, 2016, p. 414).

Figure 2. Dynamic model that represents how teachers serve as metacognitive role models. Reprinted
from ‘Teachers as metacognitive role models’ by K. Wall and E. Hall, 2016, European Journal of Teacher
Education, p. 415.
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2.15 Conclusion
The literature that explores effective PD suggests that a number of factors need to come together and
interact in order to result in meaningful shift in beliefs and practices. This interaction suggests that the
planning and delivery of PD is complex, and furthermore “how teachers interpret and use the available
understandings and skills is also a complex process.” (Timperley, & Alton-Lee, 2008, p. 340). Therefore,
PD needs to provide the means by which teachers can make sense of new learning as it relates to them if
it is to be meaningful and sustainable. Teacher efficacy must also be developed, so that opportunities for
agency can be taken up and new learning adequately contextualised. The teaching as inquiry model
provides a robust framework by which this can be accomplished, and indeed provides an expected basis
for teaching in the New Zealand Secondary School context (New Zealand Ministry of Education, 2007).
Through collaboration, this spiral of inquiry can be effectively realised.

When considering PD for a concept such as metacognition, a further layer needs to be included which
allows that teachers first become aware of and proficient in metacognition themselves. Whilst this is not
dissimilar from a teacher requiring sufficient curriculum content knowledge in order to synthesise new
knowledge of the subject, it highlights the need for a set of tools with which teachers can critically reflect
on their own learning and teaching processes. What remains to be clarified by the literature, is the most
effective ways by which these principles of PD can be implemented in a New Zealand secondary setting.
This conclusion therefore justifies the present research as it seeks to explore a possible answer to the
question of ‘how’, as there is no ‘guidebook’ on how to run PD for metacognition instruction.
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Chapter 3: Methodology
3.1 Research Approach and Methodology
3.1.1 Introduction
In this chapter, a justification for the research approach will be provided alongside details of how the
research was conducted. This includes the stages of stakeholder engagement, participant selection, data
collection and data analysis. This chapter will also include a description and justification of how the data
collected were responsive to the needs of the participants, as it was not only their opinions and feedback,
but also their experiences throughout the PD experience that created the data discussed in Chapter 5.
Validity and ethical considerations were then discussed.

The present research sought to answer the following research questions:

1) What do teachers currently believe and do that is considered to foster students’ metacognition?

2) How might teachers conduct a collaborative inquiry into building capacity for developing metacognition
in their students?

3) What recommendations can be made about a Professional Development framework that is
collaborative, meaningful, and sustainable?

The questions were intentionally open-ended and descriptive, as is typical within the selected research
paradigm (Chilisa & Kawulich, 2012), and are designed in a way so as to not limit the potential of the
inquiry (Creswell, 2003).
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3.1.2 Research paradigm
This research project adopted a participant-researcher approach of a practical nature (Grundy, 1988). This
takes place within an interpretive research paradigm by seeking to understand how professional learning
and development can be effective and sustainable through understanding teachers’ experiences. As is
typical, this interpretive paradigm is coupled with a qualitative methodology and assumes that truth is
context dependent (Chilisa & Kawulich, 2012). This process was represented in qualitative action research
by initiating a professional learning and development programme informed by theory (Bhattacherjee,
2012). This interpretive approach was selected because as both a researcher and practitioner at the
school, I recognised that I could not remove myself from the research process like a a positivist researcher
would. Furthermore, the research sought to understand human experiences by recognising that these are
not objective or context-agnostic (Bhattacherjee, 2012). As Bhattacherjee (2012) further notes, such an
approach is an excellent means of bridging theory and practice by way of both solving a problem and
generating new knowledge or insights.
Whilst a popular approach for research in the Social Sciences, however, it is not problem-free. The ability
to make theoretical comparisons, as well as effectively code qualitative data whilst maintaining
theoretical sensitivity, has been suggested to require significant expertise (Bryant & Charmaz, 2007).
Whilst wide engagement with the literature prior to commencing the research went some way to alleviate
this lack of expertise (Neuman & Kreuger, 2003), Bryant and Charmaz (2007) also provide an argument
for the method as being relatively simple in nature, noting that this approach is suited to novice
researchers, given the way it encourages the development of one’s own theory over the honing of
someone else’s.
Data collected during each phase of the research were analysed to an extent so as to inform the
subsequent phase in a process of what Bryant and Charmaz (2007) describe as constant interaction and
involvement with emerging analyses. It is acknowledged that underlying beliefs can influence the
methodology (Dobson, 2002) and, therefore, a brief outline of these beliefs follows. The research was
largely guided by the epistemological view that knowledge is constructed in social contexts (Goldman,
1999; Vygotsky, 1978). Indeed, research itself in such a setting, can be considered as a ‘social practice’
(Scott & Usher, 1996). This differs from a positivist approach which, in contrast, has been described as
observing the world through a one-way-mirror (Healy & Perry, 2000), for two main reasons. Firstly, this
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author upholds the belief that the specific and contextual nature of classroom environments makes for a
different setting from that of the controlled experiment from which generalisations can be made (Jungck,
2001). Secondly, as practitioners, this author considers that teachers maintain a unique position to be
reworking a “repertoire of theories, and inventing and reinventing continuously reflexive practices in nonlinear ways.” (Comber, 2005, p. 51). It is therefore considered that the chosen research paradigm best fits
the context-dependent, complex nature of schools as a setting for research.

The general notion of qualitative research as being relativistic and constructivist is assumed, which leads
to the idea of multiple realities based on differing experiences of unique individuals (Krauss, 2005). This
notion is supported by the idea that meaning is a product of cognition and not of external elements
(Krauss, 2005) and, as such, is purposefully created (Lythcott & Duschl, 1990). It is through this lens that
the methodology described seeks ‘truth’ over ‘absolute certainty’ (Bryant & Charmaz, 2007). This is
manifest in the way in which the research adapted and shifted to best meet the needs of the participants
as time went on (Neuman, 1997, as cited in Davidson & Tolich, 2018), and in how the author assumed the
roles of both researcher and participant simultaneously.

3.1.3 Qualitative research
The approach was intended to be responsive to the local context in which the study was situated. Whilst
there is an acknowledgement of the extent to which this approach can come at the cost of global
relevance (Dick, 1993) and generalisability (Bhattacherjee, 2012), it is hoped that validity will come in the
form of relatability (Bell, 2014) and indicativeness (Litosseliti, 2003). Thus, the research sought a strong
degree of ecological validity in order to be meaningful when considered in similar contexts. I endeavoured
to achieve this by following the principles of ecological validity described by Bronfenbrenner (1976), by
firstly ensuring that the research setting resembled the actual setting it was researching. By having the
research take place in the same rooms and within the same timetable structure as the participants’
teaching practice, for example, ‘distortions’ to the setting were minimised. Secondly, those social and
cultural contexts which may influence the research were accounted for in the methodology and research
design by way of a grounded-theory approach which provided numerous opportunities for capturing
authentic data. In addition, the idea of phenomenological validity, which “refers to the consistency of the
research with how the participants define the situation” (Frey, 2018, p. 4), has been considered by seeking
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to use pragmatic language over academic language throughout the PLD experience participants
undertook as part of the study. This effort included the mapping of theory into our own practical context
so as to ensure that there was no disparity of understanding of terms and concepts between researcher
and participant.

The contextualised approach taken to the present study was determined based on the notion that
different research paradigms require different means of assessing trustworthiness (Morse, Barrett,
Mayan, Olson, & Spiers, 2002). It follows that the approach to data collection was not one of entering
with a series of fixed instruments and methods but was instead one of openness and responsiveness.
Whilst it is recognised that qualitative research does not always carry the same level of policy-steering
weight that quantitative research does (Delamont, 2012), it was not the intention of the current research
to be part of that body of literature. Rather, the intention was principally to further develop my own
understanding as a practitioner who intends to continue to be a teacher in a secondary school setting,
and to offer colleagues a similar opportunity. This ‘informing understanding’ is of equal importance to
‘informing action’ according to Bassey (2001). Furthermore, the recommendations made in the present
study are acknowledged to be context-specific to the school in which the research took place and not
presented in a way that assumes generalisability across the sector. Validity thus comes largely from the
level of depth explored within the narrow frame of reference (Davidson & Tolich, 2018) that offers a
degree of ecological, more so than external, validity.

3.1.4 Practitioner action research
This study involved a type of action research whereby the research developed and implemented a
professional development programme collaboratively with the research participants and evaluated its
success as determined by the participants. As such, the project was practice-based and developmental.
As the name suggests, action research uses a combination of ‘acting’ and ‘researching’ (Punch & Oancea,
2014) to “engage in careful, diligent inquiry, not for the purposes of discovering new facts or revising
accepted laws or theories, but to acquire information having practical application to the solution of
specific problems related to their work.” (Stringer and Genat, 2004, p. 3). The practical problem that the
present research was based on was the apparent lack of strategy and support for developing
metacognitive capacity in the students of the secondary school, despite an appreciation for the relevance
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and importance of metacognition and self-regulation of learning. Thus, the research followed the
practitioner action research model as the inquiry was grounded in the setting and values of the participant
teachers. This resulted in outcomes that were “fed back directly into practice, with the intention of
bringing about change” (Somekh, 1995, p. 341) whilst also contributing to professional knowledge (Punch
& Oancea, 2014). Whilst action research takes a variety of forms (Kindon, Pain, & Kesby, 2004; Punch &
Oancea, 2014), the common thread between them is a cyclical nature which involves some form of
planning, action, and reflection.

The current research was qualitative, given its intention to understand perceptions that exist in the world
(Bell, 2014; Bhattacherjee, 2012), and followed a framework of research questioning that became more
focused as it progressed (Punch, 2005). The goal of this process was “to arrive at recommendations for
good practice that will tackle a problem or enhance the performance of the organisation and individuals
through changes to the rules and procedures within which they operate” (Denscombe, 2010, p. 12). The
definition of practitioner research subscribed to is that offered by Johnson (1994, p. 3, as cited in
Middlewood, Coleman, & Lumby, 1999): “A focused and systematic inquiry that goes beyond generally
available knowledge to acquire specialised and detailed information, providing a basis for analysis and
elucidatory comment on the topic of inquiry.” (p. 7). Such an approach is justified through the role
teachers can play in bridging the gap between theory and practice that has historically existed in
education, as described by Middlewood et al. (1999).

Although arguments for the efficacy of practitioner research in education have been raised (CochranSmith & Lytle, 2009; Middlewood et al., 1999), it is worth contextualising such concerns against a backdrop
of relatability versus generalisability that is described by Bassey (1981). Whilst small sampled and highly
localised research may not yield the same degree of generalisable trends that large-scale and externally
facilitated research does, it nonetheless can lead to an informed discussion on the problem and support
teachers in a similar situation. The notion of ‘systematic inquiry’ in the above definition can be taken to
assume flexibility which, in the case of the current research, involved constant adaptation of the learning
and application of new concepts in the PLD based on the progress made as a group.

Whilst the research questions and framework described in the three data collection phases below
remained unchanged, the content and speed of these were less rigid. As Dick (1993) notes, “almost all
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writers appear to regard it as cyclical (or in spiral form), either explicitly or implicitly” (p. 7) and as
Anderson, Herr, and Nihlen (2007) point out, an openness to such evolution of the research process is
necessary in order to strive for greater-level change. The current research adopted the notion that
immersion into the context can be an effective means of understanding that context at a deep level (Healy
& Perry, 2000; Krauss, 2005) and that, because a researcher is as unique as any other individual person,
there is little point in seeking external validity (Trochim & Donnelly, 2001). Thus, I assumed the role of
both researcher and participant. Whilst this is not without its limitations, this approach recognises that
“the researcher’s own experiences and responses are part of the primary data; they are not gratuitous
epiphenomena.” (Delamont & Atkinson, 2004, p. 10).

The essential concern of such a research approach stems from the ability of a practitioner to effectively
carry out research (Oolbekkink-Marchand, van der Steen, & Nijveldt, 2014). Questions around robustness
and replicability of the research, however, ought to be addressed within the rationale for the research.
This intention is to contribute, in any available capacity, to necessary changes in practice that are
signposted throughout the education literature landscape. As well as raising my awareness as a
practitioner, an important aspect of this change is empowerment which is something Kincheloe (2012)
would argue practitioner research does very effectively. Kincheloe (2012) also notes that practitioner
research can add a valid dimension to the education research discourse and, by reinforcing educators as
self-regulating professionals, could serve to make teachers more open to receiving lessons from
educational research in general. In this light, given the strong desire to develop and learn as a professional,
there is justification in the practitioner approach adopted in the present study (Middlewood, Coleman, &
Lumby, 1999).

3.1.5 Collaborative inquiry approach
According to Berg, action research is a collaborative approach to research that provides people with “the
means to take systematic action in an effort to resolve specific problems.” (2004, p. 198). The collaborative
aspect of the current study was fundamental because, whilst there were opportunities for participants to
personalise the PLD they were members of, they were all working towards the same shared goal of
developing the metacognitive capacity of the students at the secondary school. Collaboration in education
research has been claimed to help navigate the complex relationship between practice and theory
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(Christianakis, 2010), through an increasing emphasis on teacher inquiry in recent decades (CochranSmith, 2009; Menter, Elliot, Hulme, Lewin, & Lowden, 2011; Zeichner, 2003). With teachers seeing
themselves as collaborators engaged in a research process, Christianakis argues, “the scholarship
produced on teaching and learning can reflect a wider array of voices, ideas, and perspectives” (2010, p.
111), and teachers can transition from being skilled implementers to powerful stakeholders. It is this
philosophy of empowerment that was a key driver in the decision to follow the approach of collaborative
practitioner research, with the method of collaborative inquiry having previously been proven as an
effective medium of teacher professional development in New Zealand secondary schools (Sinnema,
Sewell, & Milligan, 2011; Timperley et al., 2007).

The Best Evidence Synthesis (BES) (Timperley et al., 2007) refers to collaborative inquiry as one of seven
contexts for promoting effective professional development in New Zealand schools due to the way in
which this approach affords teachers the chance to process and apply new meaning. Indeed “the learning
of an individual teacher is strongly influenced by the sociocultural context in which the professional
learning and the teaching practice take place.” (Timperley et al., 2007, p. 25). This research approach to
developing meaning collaboratively aligns with the Māori concept of whakawhanaungatanga - bringing a
sense of cultural responsiveness to the research that, whilst not necessitating a Kaupapa Maori approach
specifically, recognises the New Zealand setting in which it is situated. This is achieved through the use of
a ‘spiral discourse’ that acknowledges and relies on the relationships forged between participants
throughout the research process (Bishop & Glynn, 2003), and is largely participant-driven (Bishop, 1995).
The Spiral of inquiry as it appears in Timperley et al. (2014) and shown in Figure 3, provides a framework
which is both familiar to, and proven to be effective in the setting in which the research took place. It
takes into consideration the effective principles of learning described by Dumont, Istance, and Benavides
(2010), and is accompanied by explanations of each stage which were used to signpost the inquiry.
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Figure 3. Spiral of inquiry from ‘A framework for transforming learning in schools: Innovation and the
spiral of inquiry’ by H. Timperley, L. Kaser, and J. Halbert, 2014, Centre for Strategic Education, p. 5.
Once a spiral of inquiry has been completed, those involved are left with new knowledge with which to
inform and change practice. In addition to producing knowledge of direct relevance to members of the
education community, Berg describes action research as also meaning to “enlighten and empower the
average person in the group” (2004, p. 197), motivating them to embrace the knowledge that has been
gathered and constructed. It is through this perspective that the collaborative aspect of the research is
prioritised and, therefore, the use of a relatively small-scale group is justified. Such empowerment could
be considered to be the recognition of the need to, and means of, changing practice as described by
Carlgren and Lindblad (1991).

It is acknowledged that a collaborative practitioner research approach is not without its weaknesses. The
writer cannot disagree with the argument that teachers do not typically possess the skills and experience
required for ‘rigorous inquiry’ (Huberman, 1996). However, it should be noted that the Teaching as Inquiry
model mandated by the current New Zealand Curriculum (New Zealand Ministry of Education, 2007)
serves as an example of the increasing capacity for teachers to conduct inquiry (Darling-Hammond, 2015).
It has also been argued that practitioner research is ungeneralisable and idiosyncratic (Hiebert, Gallimore
& Stigler, 2002), to which the response is an emphasis on the intention of relatability over generalisability,
and the importance of ecological validity as previously discussed. Furthermore, as Christianakis (2010)
notes, such arguments against practitioner research do little to break down the hierarchical divide
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between academia and practice, which needs to happen if we are to make the most of research and
contextualise the findings from positivist research in the field (Olson, 1997).

3.1.6 Contextualising the PLD
In a New Zealand setting, efforts were made to make explicit the links between relevant New Zealand
Curriculum documentation and the rationale and process of the collaborative inquiry. In terms of the
subject of the collaborative inquiry, explicit links were made to the Key Competencies of the New Zealand
Curriculum (New Zealand Ministry of Education, 2007) of Thinking and Managing self to justify and unpack
metacognition. At an overarching level, the discussion of competencies, dispositions, and capacities of our
learners needing to be at the foreground of teaching and learning (Bolstad et al., 2012) framed the entire
rationale to ensure that relevance was maintained in terms of PD that aligns to future-focused education
in New Zealand (Bolstad, 2011). In terms of the process itself, the Teaching as Inquiry (Timperley et al.,
2014) model was used to frame the inquiry with a shared online document, referred to as the Hub Doc,
unpacking how each stage might look for our inquiry (Appendix A). This online, readily accessible
collaborative Google Doc was complemented by an online collaborative space on Google Classroom, that
offered a more informal and unstructured means of asynchronous communication. This latter space was
used for continuing focus group discussions and sharing resources, whereas the Hub Doc was structured
around the inquiry cycle with columns demarcating steps of the inquiry process and rows demarcating
iterations for participants. This provided a structure that afforded some familiarity to participants due to
teacher appraisal utilising the same inquiry model, thus reducing the amount of new learning required
and making it relatively easy for participants to plug the PLD experience into the appraisal process.
The theme of the present research, and its research questions, were shaped over a period of time prior
to the start of the PLD programme which served as the data collection phase. This process of stakeholder
engagement ensured that the intentions of the research were aligned with the context in which it was to
take place, as both the school principal and a selection of the school’s teachers were part of this
consultation process. When the call for participants took place in early 2018, there was strong agreement
among the staff that the area of focus (metacognition) was indeed increasingly necessary in both our local
context and the wider educational context we were situated in. This was reflected in significant discussion
and interest generated by the introductory video which was part of the process of calling for expressions
of interest for participation (Appendix B).
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3.2 Research Design & Methods
3.2.1 Participant Selection
Participation was open to all full-time teachers (including pre-registered teachers) on staff at the school
in Term 1 of 2018. This did not extend to include itinerant music teachers and full-time relievers primarily
on the basis that they do not operate with the same degree of focus on pedagogy as full-time teaching
staff, nor carry the same professional development obligations. Whilst there is little doubt that such
individuals, like everyone involved in education, would have something to offer the collaborative inquiry,
an already small sample size meant that efforts were made wherever possible to maximise the potential
for relatability and generalisability. Whilst it is appreciated that it is rigour, as opposed to size (or purpose),
which is important (Denscombe, 2010), this relatability and generalisability was part of the justification
for these exclusion criteria. Indeed, the research questions required a snapshot that was relatively
representative of current teaching practices. Practically speaking, these exclusion criteria were also
intended to simplify scheduling and the conducting of interviews, as permanent teachers are typically onsite full time and already engaged in a commitment to teaching as inquiry (New Zealand Ministry of
Education, 2007).

A Google Form was sent to all teaching staff after a short presentation was made in a staff briefing in
which the research intentions and rationale were outlined, as suggested by Gibbs (1997). This form
included a brief video that explained the concept of metacognition and Self-Regulated Learning (SRL) in a
classroom context, to introduce the research topic and mitigate any perception of required prerequisite
knowledge or experience. This was followed by asking respondents ‘would you be interested in learning
more about metacognition and Self-Regulated Learning (SRL) in the classroom context?’, and ‘would you
be interested in participating in a research project that seeks to identify, through collaborative inquiry,
how we might develop the metacognitive capacity of our students?’ It finished with an option to add any
comments or questions (Appendix B). The intention at this stage was to ascertain the level of interest and
names of those who may be interested in a way that did not require them to sign up to something that
they would be unsure of the commitment level required. The issue of people not seeing the form or
forgetting about it was overcome by allowing a week for responses and follow-up reminders to staff
during briefings, in which I would also reinforce that there was no obligation. Whilst this was done at the
beginning of the year to maximise potential uptake, it must be considered that ‘initiative fatigue’ (Kuh et
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al., 2015) may have influenced the number of potential participants, as there is generally always some
form of initiative happening at any given time in the school year. It should be noted that the data collected
at this stage were strictly for the purposes of participant collection and no responses were used in any of
the written research, as consent to participate was not given at this point.

3.2.2 Data collection methods, procedures, and analysis
The data collection consisted of three broad phases. These phases, detailed below, pertained to the
sequence of the research as a PLD programme was carried out, and not to the three research questions
per se. Data regarding what teachers believe and do that fosters students’ metacognition primarily took
place during Phase 1, and were collected during the first focus group discussion. Data pertaining to how
teachers might develop metacognitive capacity in their learners were collected through the subsequent
focus group discussions which formed the backbone of the PLD (whereby PLD refers to the specific PD
programme that was developed in the current study), as the collaborative inquiry unfolded. Finally, data
pertaining to the perceived efficacy of the PLD were collected via a questionnaire at the end of the study.
These three phases are outlined below in conjunction with a description of the corresponding stage of the
inquiry cycle. Whilst it has been argued that qualitative research does not have distinct, discrete steps due
to the often simultaneous analysis and collection of data (Davidson & Tolich, 2018), these phases were
designed to reflect the inquiry cycle (Timperley et al., 2014) and ensured that the process was explicit to
all those involved. The three phases subsequently provided a framework that allowed for the opportunity
for the research questions to be answered, whilst retaining the flexibility characterised by an authentic
inquiry. Whilst the data collection methods did not change during the course of the research, the content
of the PLD, which comprised Phase 2 of the data collection process, was adapted based on the needs of
the participants. During this phase, the PLD was dictated primarily by the stage of the inquiry cycle that
the group’s progress best represented, ensuring that the research stayed open to that which was
unexpected or not previously considered (Neuman, 1997).

In order to ensure that data collected were valid and that the PLD was authentic, facilitator upskilling was
taken seriously. Primarily, this involved thorough and continued engagement with literature pertaining to
metacognition. As well as affording an evidence-based anchor for facilitating teacher understanding of
metacognition, this process informed the development of the PLD by helping the facilitator to pre-empt
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and identify misconceptions. Similarly, engagement with literature regarding effective PD helped to
inform the logistical elements of the PLD programme and how success might be measured.

3.2.2.1 Phase 1
The first phase of data collection was aimed at providing insights into what teachers currently believe and
do with regard to fostering metacognition in their students. A significant part of this was to also determine
the current understanding of the concept of metacognition, its perceived relevance, and its role in the
broader picture of secondary education. This was achieved through a focus group discussion in which an
interview schedule afforded general questions to guide the conversation (Appendix C). This was done by
reinforcing to participants that there were no ‘wrong answers’ and by ensuring there was validation of all
responses. A single page interview schedule ensured that direction was afforded without anticipating
responses, reflecting a semi-structured approach to data collection (Davidson & Tolich, 2018). Discussion
was based initially around the introductory video that was played to all staff when the study was
introduced, before exploring ideas such as the perceived importance of metacognition, perceived
limitations to developing metacognition, and what we, as teachers, currently do and could do to develop
metacognition in our students. Following this, the interview schedule included question prompts around
how an effective and meaningful PLD experience might look within the context of metacognition, with
time afforded at the end to thank participants and outline the next step in the process.

It was important to capture the beliefs and practices of the participants in order to inform the next stage
of the research, which would involve exploring underlying assumptions which informed teacher
understanding, as well as identify learning needs so that resources and PLD experiences could be
developed accordingly. To this end, the philosophy of Leonard Cohen was adopted to “Listen well then
listen some more, and when you think you are done listening, listen some more.” (as quoted in Greenberg,
2016, para. 22) so as to consider the participants as informants rather than respondents (Davidson &
Tolich, 2018). Even though not all the participants who took part in this phase would be able to continue
with the current study, efforts were made to try and capture as many voices as possible so as to provide
a detailed cross section of responses. In addition, this phase afforded the opportunity for
‘whakawhanaungatanga’, or ‘relationship building’ among participants who, for those able to continue
with the project, would be operating within a collaborative network of colleagues for most of the school
year.
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In terms of the inquiry cycle, this phase represented aspects of the ‘scanning’, ‘focusing’, and ‘developing
a hunch’ (Timperley et al., 2014) stages (see Figure 3). Scanning involves the establishing of a mindset
conducive to inquiry and a wide perspective, by considering the stage of learners (Timperley et al., 2014).
It was important to note that this stage of inquiry is not about reinforcing the status quo or disseminating
‘what professionals think’ (Timperley et al., 2014). Thus, as facilitator, it involved a constant process of
ensuring that there was sufficient scope for discussing a range of perspectives and concepts whilst
remaining within the realm of what a previous stakeholder engagement process had identified as worthy
of inquiry. Indeed, the prior stakeholder engagement process constituted the main elements of the
scanning stage in that it surfaced pertinent questions around cognitive engagement and SRL. This checking
process, nonetheless, would continue throughout the remainder of the study by ensuring the design of
PLD experiences that achieved a balance between offering enough guidance whilst retaining teacher
autonomy. By asking participants explicit questions around this ‘juggling act’ as the study progressed, a
balance was able to be maintained. Phase 1 was also considered to include the focusing stage of inquiry,
which seeks to identify a common area for targeting action as well as seeking clarity on the challenges
involved (Timperley et al., 2014). Because stages “are not rigidly sequential” (Timperley et al., 2014, p. 12)
and often overlap, these steps were all encompassed into Phase 1 of the data collection by focusing on
surfacing perspectives. As Johnson (2010) notes, hunches about what might be happening occur
throughout the inquiry process and thus this phase did not represent the only opportunity in which
assumptions and beliefs were explored.

3.2.2.2 Phase 2
The following focus group discussion involved co-constructing an understanding of what each aspect of
metacognition might look like in practice. This was carried out within the framework of the SRL
observation instrument (Spruce & Bol, 2015) that was developed based on Zimmerman’s model of SRL
(2000) and Schraw’s Metacognitive Checklist (1998, as cited in Spruce & Bol, 2015). Whilst originally
developed as a teacher observation instrument, in the present study it was employed as a checklist for
participants to reflect on the explicit opportunities for their students to develop metacognition (Appendix
D). The five-point rubric of the instrument offered a means by which participants could consider the extent
to which each of the 18 items in the list were being employed in their practice, which were known ways
of explicitly fostering metacognition within the 3 tenet model for metacognition the inquiry adhered to
(Zimmerman, 2000). The data from this activity were not compiled from the instrument directly, but
rather from the conversation that surrounded the reflection on practice and meaning-making that came
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out of it. For this reason, it was considered unnecessary to report reliability and validity statistics for this
instrument.

From the perspective of the collaborative inquiry, the purpose of this process was to collectively identify
what we were and were not doing in our own practice around metacognition. Together with offering the
chance to apply the concepts and ideas discussed in the previous focus group (of Phase 1), this
represented the beginning of the learning stage of the inquiry cycle by identifying the current situation
pertaining to beliefs and practices of the participants. Following from this session was an iterative course
of professional development where teacher participants met with both the researcher and each other in
an ongoing process. This process became increasingly participant-led as participants were able to develop
their own intentions and metrics of success. Based on the outcome of the Phase 2 focus group discussions,
I provided participants with coaching and resources such as academic readings, and videos that provided
a generic introduction to metacognition in the classroom. On the basis that teachers, like everyone, do
not know what they do not know, these materials served as a glimpse into ‘typical best practice’ as a
means of indicating how implementation of teaching strategies could look. Where possible, classroom
examples such as those described by Moos and Ringdal (2012), were used to minimise the theory-practice
divide that much of the literature can sometimes create. Ultimately, the provision of learning was dictated
by what the participants deemed to be necessary, becoming increasingly informed and tailored as
understanding built throughout the course of the study.

A focus group can be defined as “a carefully planned discussion designed to obtain perceptions on a
defined area of interest in a permissive, non-threatening environment.” (Krueger, 1994, p. 6). As Bell
(2014) notes, focus group discussion provides a good ‘airing’ of the topic through the interactions that
participants have with one another, providing valuable insights into how people think about something,
“their reasoning about why things are as they are, [and] why they hold the views they do.” (Laws, 2013,
p. 205). Indeed, as Morgan and Krueger (1993, as cited in Morgan, 1996) identify, it is the complex
interactions that arise out of consensus and diversity of those involved that allow for rich data to be
accumulated that explain people’s beliefs. The emphasis these discussions place on exploring views and
experiences through collective interaction (Catterall & Maclaran, 1997; Litosseliti, 2003) formed the basis
of the rationale for their use in the present study. Indeed, it is the explicit data pertaining to interaction
which, as Krueger (1994) notes, is what distinguishes focus group methodology from other interview types
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and is thus central to research around collaborative inquiry. This approach, therefore, allowed for the
detailed, natural capture of authentic experiences of participants as they progressed through a PLD
experience - both as individual practitioners and as members of a collaborative PLC.

Each focus group had a semi-structured schedule or prompt which was informed by the progress made in
the session before it, whether that be developing an understanding of the concept of metacognition in
practice, or considering how known strategies to build metacognition could be used in a way that
complemented the teacher’s own style. This schedule was made aware to the participants prior to each
meeting, and the current point of the inquiry cycle we were at was made explicit as part of this
communication. Because the collaborative aspect was fundamental to the inquiry, the frequency of focus
group discussions was greater than that of any other means of data collection. In total, excluding the time
afforded to Phase 1 and Phase 3, there were 11 sessions in total of which five consisted of focus group
discussions which were transcribed in full.

Whilst focus groups for research in education have become increasingly common (Menter et al., 2011),
the approach is not without limitations. Litosseliti (2003) identifies the riskiness of using a single group
due to limited representation, which was not an issue given the intention of the present research to focus
on the experiences of a small number of teachers only. The reduced control of the researcher in guiding
the discussion in a focus group is considered by some to be a disadvantage (Morgan, 1997), however this
author agrees with the notion proposed by Litosseliti (2003) that this is outweighed by the benefits
associated with the insights of various perspectives, which is of considerable importance in a collaborative
research setting. Indeed, this affords opportunities for active involvement and validation that can
contribute to a sense of impact (Gibbs, 1997, as cited in Litosseliti, 2003).

It is possible that focus groups succumb to bias through the participants being encouraged to respond in
a way that appeases the researcher (Litosseliti, 2003). This was minimised through the use of open-ended
questions which were often based around opinion, belief, or interpretation, as well as maintaining an
emphasis on there seldom being a ‘correct answer’. In addition, observations and one-on-one semistructured interviews between the researcher and each individual participant served to minimise the gap
between what people may say they do in a focus group and what they actually do (Litosseliti, 2003)
(Appendix E). The researcher also carried out a classroom observation (Appendix F) which provided
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further evidence on enacted theories. Enacted theories in this context refer to those actions that teachers
take in their practice, which can differ from espoused theory, i.e., that which is only reported to take place
in practice (Polly & Hannafin, 2011). Whilst it is acknowledged that observations were used as a means of
supporting teacher learning, and not as a data collection instrument, it can still be argued that
incorporating observations into the PLD reduced the likelihood of a gap between espoused and enacted
theories.

Concern about the time it might take a focus group to reach an outcome (Krueger, 1994) was offset in
two ways. Firstly, regular focus groups ensured enough time to seek responses to the research questions
and, as this was time participants would otherwise be spending in another professional development
session, there was limited risk of ‘over commitment’ to the research project. Whilst the inquiry did not
progress at the pace expected, it was important that the discussion in focus groups was centred around
the stage that participants were at rather than the stage the researcher wished them to be at. Secondly,
the time spent not directly collecting data toward a research question was, in this author’s view, still
valuable in terms of developing trust and understanding among the group. This aligns with the
conversation-centric ‘Talanoa’ principle which was central to the school’s PLD philosophy at the time,
which arguably leads to more pure and authentic capture of experiences than other approaches (Vaioleti,
2006).

False consensus, another limitation described by Litosseliti (2003), was minimised through the
supplementary use of a digital, asynchronous conversation via a Google Doc referred to as the Hub Doc.
This collaborative document, along with a Google Classroom online space, was also used to inform the
next steps of the PLD planning process by incorporating the voices of all participants, as their feedback in
this medium was not reliant on confidence when speaking in a focus group setting. In this vein, Litosseliti
(2003) describes (though does not completely agree with) a potential issue in relying on a focus group as
the sole source of data. In the present study, this limitation was overcome by frequency of discussions to
reduce the effect of temporary or situational factors (Gibbs, 1997) and the fact that these data are
complemented by other sources, such as the Google Doc, in a multi-method approach (Morgan, 1996).

Due to the iterative nature of the project, the most significant data collection occurred in Phase 2, during
which time participants were engaged in learning and implementing strategies to develop their students’
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metacognition. This phase encapsulated the ‘Learning’, ‘Taking Action’, and ‘Checking’ stages of the
inquiry cycle (Figure 3), representing a main goal of any professional development (Guskey, 2002). In this
phase of the research, focus group discussions were relatively fluid in their nature in order to be adaptive
to the direction and needs established by the group. Instead of a fixed interview schedule such as that
used in Focus Group 1 (Appendix C), planning of the PLD was driven by formal and informal data from the
group as a whole. Whilst the data coded and analysed in this phase of the research were the
transcriptions, other items were also used as part of the PLD process. An iterative, collaborative document
referred to as the ‘Hub Doc’ (Appendix A) served as a repository of evidence artefacts, planning notes,
and reflections which brought structure to each of the cycles which happened within the inquiry. There
was also a Google Classroom page used as a more informal asynchronous discussion platform. In addition,
the semi-structured interviews conducted with each participant afforded the opportunity to explore
individual assumptions and allow for individual voice in the development of the PLD (Appendix E). Whilst
part of the initial research scope, and thus something all participants were aware of and agreed to, these
two processes are not directly represented in the research findings.
In the context of the research process, the Hub Doc and Google Classroom page were not used as a direct
source of data to report on what teachers do to foster metacognition. This is because the study sought to
identify current teacher practices, that is before the PLD took place, and these items reflected practices
and perceptions after the PLD programme began. This author posits that in order to report accurately on
the effectiveness of practices once the PLD commenced, data pertaining to student perception and
achievement would need to have been collected and this was beyond the scope of the current study.
Whilst the effectiveness of practices before the PLD also would require such data, the research focused
on teacher’s perceptions of their current practice. Instead, these digital items served as a means of
informing the process of PLD which is why the analysis discusses them from the point of how they were
used and how they were perceived as part of the participants’ inquiry process. Similarly, the insights
gleaned from the semi-structured interviews were also used to inform the planning and facilitation of the
focus group sessions during Phase 2 and, indeed, the inquiry as a whole. This approach reflects the notion
that qualitative research should not be confined to limited methods of data collection and analysis but be
open to synthesising inputs from a variety of sources (Guest, MacQueen, & Namey, 2011). Whilst some
sessions were focused around developing new understanding, for example, other sessions were focused
on planning, or reflecting on the implementation of what had been previously learned.
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3.2.2.3 Phase 3
The approach to data collection for the third phase was more structured, with three questionnaire
instruments being used to collect data at the conclusion of the study period. All participants who
completed the PLD responded to all three questionnaires, with the exception of myself. As the data from
these instruments amounted to feedback about the effectiveness of the PLD, a decision was made to
ensure that the voice of the facilitator was not collected for short-answer questions to retain a degree of
objectivity in the results. The questionnaire approach was selected to provide a snapshot in time, in
contrast to the more continuous data sourced from the previous phase.

The first of these questionnaires was the Impact of Teacher Professional Development (ITPD)
questionnaire developed by McChesney and Aldridge (2018a) (Appendix G1). The statements in this
questionnaire were from a validated tool used to evaluate the effectiveness of teacher professional
development and it was used to afford a level of relatability and comparison (see Reliability and Validity
section below). Three introductory questions, followed by the 12 questions of the McChesney and
Aldridge (2018a) scale, were all Likert style and afforded a relatively general start to the third phase of the
data collection process. Rationale for using this instrument is discussed below.

The second questionnaire instrument used was targeted at gathering insight into the learning and
application process that the participants undertook and was titled ‘Learning and Application’ (Appendix
G2). 18 Likert scale questions were followed by eight short answer questions that encouraged participants
to reflect and report on their journey in learning new concepts and applying them to practice (e.g. Collins
& Liang, 2015). This structure followed the suggestion of Davidson and Tolich (2018) that the least
threatening or least sensitive items appear first and using everyday language where possible. This
instrument was designed by the researcher for the purposes of this study.

The third questionnaire sought feedback on the structural elements of the PLD and was titled ‘Structure
and Style’ (Appendix G3). This instrument addressed aspects such as sustainability, time, support, and
collaboration. For this instrument, 21 Likert scale questions were followed by a simple 12-item multiplechoice grid and six short answer questions. This instrument was also developed for the current study.
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To provide consistency and minimise potential confusion, the same five-point Likert scale that the ITPD
(McChesney & Aldridge, 2018a) instrument uses was used in the second and third questionnaire
instruments. Of all three questionnaire instruments, which combined are referred to in this research as
the ‘final questionnaire’, no questions required a response so as to keep in line with the explanation
offered to participants at the beginning of the study that they were free not to answer any question or
questions.

The ‘economy’ of data collection afforded by this approach meant that a range of questions pertaining to
these research questions could be asked without spending time on tangential questions (Menter et al.,
2011). This meant that questions that related directly to the relevant research questions could be asked
in a way that would ultimately summarise and evaluate the experience for each participant. Whilst it was
important to ensure questions were targeted to maximise efficiency (Denscombe, 2010), I did not want
to risk missing vital feedback by not giving respondents the opportunity to provide valuable insights. Thus,
some prompts were included for questions that were related, albeit not directly, to the research
questions. Whilst often considered as a means of attaining quantitative data (Burton & Bartlett, 2004),
the questionnaire instruments used sought qualitative data regarding the thoughts and feelings of
participants. This often required open-ended questions which Burton and Bartlett (2004) warn can lead
to the very subjectivity questionnaires are designed to avoid when they are analysed. The qualitative
nature of the present study, however, justifies the inclusion of open-ended questions and subjectivity is
minimised through the detailed and often verbatim description of such responses in the Results chapter.
As Denscombe (2010) states, a questionnaire approach is a valid means of seeking out opinion.

Menter et al. (2011) note a weakness of questionnaires as being the motivation to complete them. Whilst
it could be argued that the ownership that participants had of the PLD by the time the final questionnaire
was given meant that this was a nominal issue, steps were also taken to further mitigate this potential.
Participants were given time in the final fortnightly PLD session in which to complete the three
components of the final questionnaire, and there was no researcher present in the room as a means of
affording confidence for the responses to be as honest as possible. In addition, the survey was split into
three separate components, as described previously, that could be completed anytime within a one-week
period. Menter et al. (2011) also note that memory can be an issue, which was another reason to provide
this time so that participants were able to look back through artefacts (such as our collaborative ‘Hub
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Doc’) and have conversations that would minimise the issue of memory-loss. As I was available to discuss
the content of the questionnaires during the week in which they were being completed, the concern of
an inability to follow-up on responses that need clarifying, and the concern that respondents may need
support in understanding questions (Menter et al., 2011), were largely mitigated.

As well as providing insights necessary to address the research questions, Phase 3 was also intended to
encourage explicit reflection for the participants’ own benefit. The provision of time, space, and rationale
to conduct this reflective process is an important aspect of not only the inquiry cycle (Timperley et al.,
2014) but of learning itself. As Dewey clearly articulated, “We do not learn from experience. We learn
from reflection on experience” (1933, p. 78). Indeed, some research suggests that the simple act of asking
reflective or metacognitive questions of a learner may be beneficial regardless of whether they respond
(Tanner, 2012; van Velzen, 2017). Therefore, as well as offering data at a broad-scale level to answer the
research questions and inform recommendations for PLD, this phase also contributed to shift at a much
more personal level. Whilst the effect of this individual reflection process was beyond the scope of the
current study, it would appear that it has, at the least, served to raise awareness and, at the most, led to
significant shifts in practice for the participants.

3.2.3 Data analysis
3.2.3.1 Introduction
Broadly speaking, two phases of data analysis were conducted in accordance with Stringer’s (2013)
description of data distillation. Initially, coding of focus group discussion transcripts categorised these raw
data into salient themes that were later compared against a relevant theoretical framework. Secondly,
key experiences were looked for that “typified or summarised the experiences and perspectives of
participants (Stringer, 2013, p. 139). Whilst it is acknowledged that the researcher was also a participant,
all efforts were made in this process to put aside intuition or interpretation so that focus could be given
to the “meanings inherent in the world of participants.” (Stringer, 2013, p. 139). The use of direct quotes
from participants' responses in the Results chapter was done to assist in this, as well as attempts to show
the range of perspectives and experiences of the group where these were not uniformly shared.
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3.2.3.2 Thematic Coding
Initial salient themes which emerged from the focus group transcripts were identified. These included
student metacognition, teacher and facilitator metacognition, the affective domain, making meaning or
sense-making, student responsibility (seeing students as responsible via an external locus of control),
system restrictions, time, a curriculum lens, concrete examples, philosophy, and collaborative inquiry.
These were established by the gradual combination of smaller codes which emerged from the transcripts
that shared a common link and subject to refinement with each review of the transcripts. Salient themes
were categorised and collapsed into larger overarching themes, in a continual process of refinement and
interpretation of the transcript data. These overarching themes, as outlined in the results chapter, were
then mapped against the seven effective contexts of PD as described by Timperley at al. (2007) in the BES.
As well as providing a thorough, New Zealand-specific review of professional development, these contexts
were selected to represent a form of framework, given their similarity to those initially identified themes.
That is to say, there were generally quite clear links between what Timperley et al. (2007) describe and
what emerged from the transcripts in terms of experiencing effective PD.

There are several key reasons why this was chosen as a framework for unpacking the research findings.
Firstly, the BES that hosts this ‘framework’ is well cited and trusted by educators and researchers
worldwide. This is particularly the case in New Zealand, where Timperley is regularly cited in discussions
pertaining to teacher PD. This is indeed the case at the school in which this research was carried out.
Regarding the contents of the BES, it is noteworthy that the conclusions made by Timperley et al. (2007)
are based around student learning and student outcomes, an aspect which is not measured or considered
effectively in much of the teacher PD literature (Yoon, Duncan, Lee, Scarloss, & Shapley, 2007). In addition,
the BES reflects and summarises broadly, those themes emergent in the literature pertaining to effective
teacher PD (e.g., Avalos, 2011; Garet et al., 2001; Whitworth & Chiu, 2015).

Perhaps one of the most significant aspects of the BES for the purposes of this research is the overlap of
its focus context and the school where the research was conducted, both reflecting very diverse student
populations. As Timperley et al. (2007) state, “the central issue addressed in this synthesis—the
promotion of professional learning in ways that have positive outcomes for diverse students” (2007, p.
218.), suggesting that such an appreciation underpins their entire work in a similar vein to the current
research. This process reflected the idea discussed by Bryant and Charmaz (2007) of elevating categories
that emerge from data into broader-level concepts that can be subsequently compared with pre-existing
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theory. By doing this, a point of comparison is afforded between the experiences portrayed in the current
study, and past and future research pertaining to professional development.

The analytical purpose of coding the data for themes was exploratory in nature (Guest et al., 2011), as
reflected in the open-ended research questions the study sought to answer. This approach was chosen
based on an appreciation that “educational research shares with research in the other social sciences the
problem that, because it is social, i.e., about human beings, it inevitably embraces a multitude of
variables.” (Bassey, 2001, p. 20). The process also recognised the relatively abstract and fuzzy nature of
themes which can present at differing levels of granularity (Guest et al., 2011). The simplicity of the
approach suggested by Ryan and Bernard was adopted to ensure a reflexive approach, by asking of the
data “what is this expression an example of?” (2003, p. 87). Such an approach, however, was not without
limitations.

It is important to acknowledge limitations in a research process (Menter et al., 2011), and these will be
briefly described. Although Guest et al. believe that thematic coding is the most effective means of
“capturing the complexities of meaning within a textual data set” (2011, p. 11) they still note that
reliability can be a concern. The use of the BES (Timperley et al., 2007) provided a form of secondary
information which helped in the analysis process by helping to ultimately organise the data efficiently and
reliably (MacQueen & Milstein, 1999). Feedback from others, such as the researcher’s supervisor, further
supported this process (Lofland & Lofland, 1995, as cited in Davidson & Tolich, 2018). Whilst a thematic
approach requires more interpretation, and thus experience, by the researcher, it offers greater reliability
than word-based analysis (Guest et al., 2011). This is because of the way thematic analysis ‘moves beyond’
those explicit terms and phrases used in word-based analyses and avoids the potential to overlook
broader-level concepts (Guest et al., 2011). This is significant given the open approach the data collection
took with regard to not following from any hypotheses or preconceived expectations of concepts or
themes to identify.

It can be argued that any thematic analysis runs the risk of segmentation resulting in ‘analytical shortcuts’
(Guest et al., 2011), given that “The contexts in which people speak are fundamental to the meaning which
they are creating.” (Gibson & Brown, 2009, p. 189). Gibson and Brown continue to note that by removing
the context from the analysis, one can also remove the mechanism that affords an understanding as to
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“why the speakers said what they did or, perhaps more accurately, ‘why they said it how they did.” (2009,
p. 189). Whilst it must be appreciated that some form of segmentation will occur, efforts were made to
unpack and report on what was said within a broader context of meaning. By manually theming the data
over the course of several iterations, and by including extensive verbatim sentences in the results chapter,
a balance was achieved between summarisation and contextualisation. Complete thoughts were captured
and processed instead of a simple, evocative phrase (Gibson & Brown, 2009) as a means of locating what
was said in context.

As previously mentioned, insights sourced from semi-structured interviews and the Hub Doc were used
to aid the process of understanding the transcripts being coded. This was, in effect, a form of triangulation
which Merriam and Grenier (2019) identify as a method for maintaining validity. Similarly, Guest et al.,
(2011) encourage the use of quotes to support themes with what participants actually said, another thing
done in the research in an effort to overcome the potential risk associated with being the only researcher.
Analytical memos were developed through the repeated reading and refining of the transcripts to aid the
recognition of themes. By utilising the comment feature on the transcription documents, the risk of these
memos being treated as data and thus evidence, as discussed by Guest et al. (2011), was minimised.
Overall validity is discussed in more depth below.

3.2.4 Reliability and validity
As discussed earlier, the current research placed some emphasis on relatability over generalisability
(Bassey, 1981). Lincoln and Guba (1985) provide a useful framework for reimagining validity in qualitative
research that rejects the traditional assumption of “an objective world of social phenomena.” (Delamont
& Atkinson, 2004, p. 4). Firstly, the idea of internal validity is considered instead as credibility and is sought
through “the checking of analysts accounts by members or informants.” (Delamont & Atkinson, 2004, p.
4). This was maintained by participants receiving a summary of each discussion along with an offer to
correct me on anything that was misinterpreted. No such requests were made throughout the course of
the research. Secondly, the idea of external validity (or generalisability) is considered instead as
transferability. This replaces the need for procedural requirements, like sample representativeness, with
“sufficiently rich and recognisable accounts of social settings so that readers can discern their
transferability to other social contexts.” (Delamont & Atkinson, 2004, p. 4). Thirdly, the idea of reliability
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is instead substituted with dependability, which is created by the availability of data for scrutiny. As with
credibility, this was achieved through the openness of my actions and transparency of data collected
(within ethical boundaries) with the participants who were, from the perspective of collaborative inquiry,
fellow PLD members. Examples of this in the research include the rationalising of each step in the data
collection phase and the sharing with participants the issues I was coming across from a researcher’s
perspective. This also allowed for my own assumptions and beliefs to be examined, which helped to keep
a degree of objectivity to the research (Menter et al., 2011).

A high level of ‘auditability’ of the data was also extended into the reporting of it. Extensive use of
verbatim quotes and descriptions of conversations are included in the findings chapter for this reason.
Finally, Lincoln and Guba (1985) posit that objectivity ought to be replaced with the idea of confirmability
which represents a somewhat more open-ended consideration of validity. Whilst this may lead to
ambiguity, it was employed in the current research because of how it represents the way in which the
researcher was engaged in the inquiry, and how it elevates the importance of reflexivity - a philosophy
that was central in this research process. It is worth noting that research that involves voluntary
participation in PLD such as this carries a risk of self-selection bias (Hixson et al., 2012). Consideration will
be given to this issue in the Conclusion chapter.

Due to the qualitative nature of the present research, and the intention to explore the idiosyncrasies that
can impact reliability in some research settings, credibility was sought through the ways in which data
were collected, analysed and reported. The present study was not about affording replicability but about
providing rich and authentic insights into some of the ways teachers experience PLD and this author does
not argue that the same experiences can be expected in other schools - even those which are similar in
nature. Cohen, Manion, and Morrison (2007) assert that such an inability to be replicated is a strength of
such research and not a weakness, like it might be considered as under a different research paradigm.

Notwithstanding the above, there was, however, a mechanism built into the study to allow a degree of
comparability through the inclusion of the ‘Impact of Teacher Professional Development (ITPD)
Questionnaire’ developed by McChesney and Aldridge (2018a). Reported reliability and validity of this
instrument are impressive. In terms of reliability, the developers calculated internal consistency of the
four sub-scales showing Cronbach’s alpha for the components of three subscales (Teacher Reaction,
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Teacher Learning, and Outcomes) ranging between 0.92 and 0.94, and 0.76 and 0.78 for the fourth
subscale (Organisational Response).

In terms of validity, three one-way analyses of variance (ANOVA) were performed to assess ability of the
instrument to distinguish between groups of teachers (Nationality; Subject taught; Years of experience).
N² values were reported ranging from 0.09 to 0.24 (p < 0.01) for nationality variance; 0.02 to 0.03
(significant at p < 0.05 and p < 0.01 respectively) for subject taught; and 0.04 to 0.08 (significance ranging
from p < 0.01 to p < 0.05) for years of experience (McChesney & Aldridge, 2018a).

The McChesney and Aldridge (2018a) scale, as a formally validated instrument, served as a basis for at
least some affirmation or verification of the instruments specifically developed for and used in the present
study. It is considered that this was largely achieved to the extent that there were no apparent
discrepancies evident among the responses in the various instruments. In addition, the composition of
the participant group in the present study mapped neatly onto the three branches of the McChesney and
Aldridge (2018a) instrument. Nationality, years of teaching experience, and teaching subject, all represent
fundamental aspects by which the participants in the present study showed diversity. For example, the
level of experience of participants ranged from one to 37 years and covered seven separate learning areas.
There was also nationality variance in the participant group. It is considered that utilising the McChesney
and Aldridge (2018a) instrument in the present study made some contribution to the reliability and
validity of the data collection methodology of the study.

In addition, consideration was given to content validity issues in relation to the answering of the research
questions. For example, a number of iterations of interview questions were drafted prior to starting the
research and adaptations were made throughout the course of the data collection. It is acknowledged,
however, that no formal reliability and validity measurements were undertaken for the instruments
developed in the present study.
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3.2.5 Ethical issues
3.2.5.1 Introduction
There were a number of ethical considerations in the research to protect participants and myself. Trust
and awareness, as Orb, Eisenhauer, and Wynaden (2001) point out, can influence disclosure and, while I
do not consider my research contained such potential significant unpleasant truths that may have caused
ethical concern like other research projects may (Bell, 2014), I had to acknowledge such potential. This
was especially pertinent when collaborating with a number of colleagues of different backgrounds from
my own. An overview of these significant considerations is as follows.

3.2.4.2 Access
Despite being a full-time teacher at the school in which the research took place, permission to undertake
the study was sought and granted by the school administration. The establishment of a formal agreement
was done to minimise any potential ethical issues (Cohen et al., 2007) and to promote a transparent
relationship with all parties involved in the research.

3.2.5.3 Confidentiality and anonymity
Confidentiality, for the purposes of the present research, was defined according to Sapsford and Abbot’s
description as “a promise that respondents will not be identified or presented in an identifiable form.”
(1996, pp. 318-319, as cited in Bell, 2014). This was the definition that was shared with participants on the
Participant Information Sheet (Appendix H) and Consent form (Appendix I) so as to minimise the potential
for confusion. However, this was accompanied by emphasising the fact that the promise is in the way that
the research is presented and cannot extend to circumstances beyond the researcher’s control.
Anonymity could not be granted due to the nature of the research, and this was made clear from the
outset. Whilst pseudonyms were used in the results and discussion to be as anonymous as practically
possible, it is feasible that details in transcripts can signal identity (Litosseliti, 2003). In addition to showing
commitment to confidentiality, communicating this to participants was expected to support the explicit
separation of myself as a researcher from myself as a member of the school with other roles and
responsibilities. Honesty around the use of such terms from the outset was expected to alleviate any
concern about a "lack of anonymity, and build confidence through my attempts to be open and sincere
from the beginning. Participants were promised that all steps would be taken to ensure confidentiality in
the final thesis, being careful to not promise it as a guaranteed outcome, but as an intended outcome.
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3.2.5.4 Informed consent
The decision to be involved in research should always be voluntary and based on a sufficient level of
information (Denscombe, 2010). It was therefore crucial that participation was not seen as obligatory and
that potential participants had a clear understanding of what was expected of them prior to the research
commencing. Hart and Bond (1995, as cited in Bell, 2014) identify the issue of asking participants to read
and then sign a consent form in that they may feel pressured into doing so prematurely. To alleviate this,
participants were delivered a copy of the Participant Consent Form along with the Participant Information
Sheet in advance of the first focus group discussion, so that they had the chance to read this in their own
time and have any queries answered before any formal commitment was made. This helped to ensure
informed consent when signing the Participant Consent Form in order to ensure that a feeling of ‘signing
one’s life away’ was not experienced, and was supported by the clarification at the start of the first focus
group that participants were free to leave the study at any time. This included a reminder that
participation was voluntary, that they were free to not answer any question or questions regarding the
research, and that they could withdraw from the study at any time. The tone in which such messages were
delivered was carefully considered, so as to not come across as rushed, tokenistic, or in any way contrived.
The current research assumed a definition of informed consent as meaning:

Consent by an individual to participate in some form of research after receiving some form of
information about the research and of any risks involved. Full details of the research project and
how information gained from it will be used and reported should have been sent in advance and
the participant’s agreement secured in writing. This protects the participant and also reduces the
legal liability of the researcher. (Bell, 2014, p. 278)

3.2.5.5 Participation
In a similar vein to consent and confidentiality, were potential issues over expectations placed on
teachers, explicitly or otherwise, who agreed to participate. It was crucial, firstly, that I acknowledged the
extent to which these participants were helping, and I made this clear and apparent throughout the
process (from the initial call for participants through to sharing of any outcomes). Teachers are time-poor
and it was this very resource that I was asking them to offer willingly. As well as efforts to schedule
discussions and observations around times and places that best suited the participants so as to minimise
disruption to their core responsibilities, focus group discussions took place during the same time period
that general school PD was happening. This effectively meant that their participation in the study was the
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equivalent to PD that they would otherwise be participating in as teaching staff at the school and, as such,
limited the burden of time commitment to the research significantly.

3.2.5.6 Perceived judgment
Consideration was given to the possibility that teachers could consider their capabilities to be judged
through an analysis of ‘gaps’ in knowledge or expertise. This was potentially compounded by the
significance I afforded metacognition as a topic (through the literature) that is not reflected in the
vernacular of daily teaching and learning at the school. This was mitigated by firstly reminding participants
that the intention of the research was not so much about documenting the extent to which they develop
metacognition in their students, but to provide a supportive framework for that which they themselves
perceive as important to develop. Whilst this perception was informed by literature and best practice that
I presented, it was with the intention of spurring their own inquiry into practice and not illustrating a
‘finishing line’ of expected practice. This was reinforced through the careful selection of language, for
instance avoiding questions such as ‘why did you not do x’, and constantly asking what they would like to
see happen in terms of their own professional development. It was furthermore hoped that the
collaborative nature of the process would reduce any ‘us and them’ divide between participant and
researcher by ensuring that participants experienced the feedback process with one another rather than
just with the PLD facilitator. Indeed, it was hoped that the role of the researcher would shift into the
background as the research progressed and became increasingly self-sustaining.
3.2.5.7 Researcher positionality and power relations
One ethical issue identified in this methodology was the researcher’s role as a participant as well as a
researcher and PLD facilitator. In order to help mitigate this issue, attempts were made throughout the
research to voice to the participants any of my own confusions and uncertainties around the structure
and facilitation of the PLD programme. The intention was not to dilute or muddy the boundary between
researcher and participant, but rather to ensure an open discourse around the research process, and make
participants feel informed and comfortable in discussing things openly regarding the research process. A
driving philosophy in attaining this openness was that described by Nesbitt and Thomas who note that:

Authentic collaborative research is conception, investigation, and nurturance of ideas through a
naturalness of interaction that underlies any concurrent attention to power disparities resulting
from the researchers’ particular social locations. Authentic collaboration can occur only when the
mutual respect and trust - between those from the dominant paradigm and those who have had
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to work from the margins - is sufficient to produce interaction that is naturally egalitarian, rather
than mediated by vigilant awareness of status difference. (1998, p. 32)

This reinforces the importance of developing and maintaining an environment of trust which, as well as
being important from an ethical perspective, allowed for the capture of those subtle, nuanced voices of
participants (Lincoln & Denzin, 1998). As well as openness of communication among participants, this
trust was maintained through the constant monitoring of forms of resistance, which Kindon et al. (2007)
refer to as a barometer of the effects of domination, coercion, and authority. This approach was also
adhered to as a means of mitigating potential issues as a result of holding a more senior role in my own
department to one of the participants of the same department.
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Chapter 4: Results
4 Introduction
The main areas of interest for analysing the data pertained to the seven contexts for effective professional
development that have been summarised by Timperley (et al., 2007). Whilst it cannot be argued that this
framework provides an exhaustive guide to effective PD, it does offer a series of research-informed bases
upon which we know effective PD can be developed. Therefore, by using these contexts as a framework
for unpacking the interview transcripts, we are more readily able to identify and explore those aspects
which are likely to contribute to success. In addition to being relevant regarding the literature around PD,
these seven elements are also framed in a pragmatic and accessible way, allowing teachers "to understand
their own experiences, in terms that make sense to them” (Stringer, 2013, p. 137). Indeed, As Stringer
(2013) argues, those explanations and interpretations that action research creates should be framed in a
way that is befitting of practitioners’ everyday lives, rather than in a way that simply reflects academic
discourse.

Whilst all quotes from focus group discussions are attributed to the participant who said them and the
focus group in which they occurred, some data are sourced from an anonymous questionnaire conducted
at the end of the PLD (as described in the Phase 3 section of the Methodology chapter). Whilst this
questionnaire was broken into three subsections, all of these are referred to as the final questionnaire for
the purposes of this chapter. PLD is the term used to identify the specific professional development
programme developed for the current study, distinct from the term PD which is used to denote
Professional Development as a general concept.

4.1 Provision of sufficient time
4.1.1 Zero sum game
Concerns raised over time for ‘new’ teaching to take place were evident early on, with Katherine
expressing concern within the early stages of the first focus group discussion. In this example, as in many
others, the issue of ‘getting through the curriculum’ (content) appeared as the centre of concern.
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Katherine stated that “In terms of our curriculum we have so much packed into it we need a little bit of
space and that with metacognition is that time that you stop, reflect on what you've learned, why you’ve
learned it.” (Katherine, FG1). She continued to reflect and question by asking “where do we get that space,
do we create that space for them in courses?” (Katherine, FG1). A theme of time pressure was evident
throughout the course of the PLD, and this was amplified by the high-stakes nature of NCEA assessment.
When, during the fourth focus group Rachel stated that the students "are being assessed at a standard
that is higher than their skills currently” (Rachel, FG4), an insight is afforded into the way in which time is
perceived to be best utilised. When, during the implementation phase of the PLD Megan stated that “I
struggle to fit all this stuff in, you know all our other content that we have to get through which is hard
because this stuff is . . . what is actually going to help them in the future” (FG4), there appeared to be an
internal battle of prioritisation taking place. The concern of ‘fitting in’ the metacognitive strategy
instruction was consistent throughout the entire PLD and, despite being thoroughly justified by the
facilitator as a more efficient way of students learning rather than ‘adding more onto the pile’, timerelated concerns still arose around the notion of ‘getting through’ everything else that the participants
were held accountable for. This was particularly the case in the senior school (Years 11-13). “This year we
are all of the time banging on about literacy . . . at the same time we have taken away the creativeness.“
(Wesley, FG4). Such sentiments reflect a notion that when time is afforded to one thing it comes at the
expense of another. The pragmatic way in which time is viewed by the typical teacher may suggest that
time is a barrier to new learning in so far as its implementation has to come at the expense of something
else, thus identifying a ‘zero-sum’ mentality.

Although it is widely believed that reflection ought to be a part of the learning process (Dewey, 1933;
Rodgers, 2004), this sentiment did not appear to be shared among the participating teachers who claimed
that there is no time for having students reflect on their learning (a key aspect of developing
metacognition) in the classroom due to the primary focus on content. “Trying to fit it in this time of the
term it was hard for me, I was already halfway through doing stuff and it was this random topic.” (Megan,
FG4). Indeed, teachers are known to lament that they are too busy to reflect (Robertson, 2008). This could
be seen as a by-product of an approach to teaching that is driven primarily by time. In the second focus
group, Harry noted that “if I sit back and think about my goals in terms of teaching, they’re very timeline
driven they are very pragmatic and boom-boom-boom to fit into a schedule.” (FG2). This did, however,
catalyse a reflective process which resulted in the follow-up statement "yet we then expect our students
to have these goals that are somewhat more philosophical and somewhat more lifelong learner-esque.
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Well, are our goals?” (Harry, FG2). Such statements illustrated the early stages of participants’ critical
reflection as a result of the focus group discussions.

The perception of a lack of time for anything additional to the status quo was articulated by Megan, who
noted that:
Sometimes we get so focused on where we want the lesson to go and with our deadlines and
where we want to be in a few weeks’ time and we don’t think about where they might be . . . they
might want more time to clarify a task or something and we might want to move on from it faster,
or they might have questions about a certain topic and they might want to get into it more,
whereas we might be like ‘we don’t have time for that.’ (Megan, FG2)
At this point Katherine interjected to add that “we’ve got to update the mark book we’ve got to get them
some credits in there.” (FG2). Megan follows this up with a recognition that time available to her as a
teacher can in fact impact her sympathy for her students by commenting that “we’re trying to meet our
own deadlines we are not worried about theirs.” An offshoot from the notion of ‘time for teaching
something new’ is the potential elevation of emphasis on work completion over work quality. Nuthall
(2007) would argue that students having this ‘completion mentality’ is indeed common in the New
Zealand secondary school classroom, often emerging as a result of teachers not explaining the learning
purposes behind a given task. At this point in the focus group discussion, Rachel added to the conversation
that "if it’s finished that’s ok even if it’s not finished at excellence level. You got it done in time yay, that’s
a success. But don’t work on making it better ‘cos its finished.” (FG2). This then spurred a concern from
another participant over the validity of assessment in general, with a particular focus on e-asTTle
(Electronic Assessment Tools for Teaching and Learning) writing tests, remarking that students are given
a limited time window in which to complete the assessment task. The raising of this tangential concern
over the time element of ‘the system’ in general suggests a subtle angst that shows a willingness to
overcome the limitations to student success that time imposes. The same participant claimed that, when
questioned as to why this process is rushed, it is “because it’s got to fit into the timetable; we’ve got bells
in this school! Learning stops in that class when the bell goes.” In the initial phases of the PLD (during
Term 1), there was very much a concern that including opportunities for metacognition instruction would
impact other core aspects of teaching despite the participants all appreciating the potential and
importance of such opportunities. Whilst this discourse faded somewhat in the following months, as
participants appeared to grow more confident in the concepts discussed and strategies for embedding,
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there were still concerns raised throughout the PLD regarding having enough time. For example, the
comment to me as facilitator that “when you challenge us to put it into one of our lessons, I had to really
think: which class can I actually fit this in with?” (Megan, FG4) highlights the pragmatic angle with which
new learning or different teaching approaches are considered.
It is widely accepted that teacher reflection is a key aspect of teacher learning and improving teacher
practice (Postholm, 2008; 2012; Ross & Bruce, 2007b) and this is particularly significant when the nature
of the PLD involves teachers developing their competence in teaching reflection skills to their students.
An entanglement between time allocation and teacher reflection on practice is evident in the process of
participants reflecting on how they utilise time for their own learning. When participants were provided
with the material, rationale, and encouragement to undertake a reflection on their own practice, time
represented the main barrier. “I just didn’t allow myself that time to reflect; I didn’t prioritise it and I just
let myself get caught up with other demands and other things I had to do” noted Megan, who followed
this with a realisation that:
Maybe I need to learn to allow reflection to be more important because I do value it and I do
know that it is important, but I need to sort out where my priorities are - are they in meeting all
the admin deadlines, or are they in reflection in my own teaching? (Megan, FG3)
When other participants commented on the importance and usefulness of time for reflection, the same
theme emerged. In FG3, after the first individual participant reflection opportunity, Frank commented
that:
This is beautiful but this is a luxury and we don’t have time to give all of this and we are doing this
without any deadline or goal at all and we know that there is a deadline for everything we have
to do reports finish this, and there’s an assessment, and they have to be at this level in e-asTTle
and all those things. (Frank, FG3)
This was followed by a concern over the sustainability of reflecting regularly and a claim that ‘many don’t
give us the time’. This last comment highlights the link between time and active school leadership, another
recognised component of consideration for effective PLD. There appears to be an expectation on how
time is used in that teachers are expected to ‘do’ things with the time they are given, but they in fact also
need time to think about this ‘doing’. When asked by the facilitator as to how we could manufacture time
for what we know is of high importance but low urgency (reflection on practice), there was a long pause
with only some sporadic examples that indicate no common, consistent approach. The suggestion by
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Megan that she "would have to timetable in the time in my week where I can sit down and reflect” (FG3)
reminds us that a time system already exists within the school system, but that it can be worked with
rather than worked against. The comment that followed, ‘otherwise I’ll just do other things that I knew I
have to,’ suggests that assumptions around what is required and necessary of teachers might have to be
challenged in order for time prioritisation to be shifted. Interestingly, at the conclusion of the PLD, all
participants either agreed or strongly agreed with the statement that ‘I felt like there were sufficient
opportunities provided to reflect on my own practice and iterate’. This may, however, be a reflection on
the time afforded to reflect during the actual sessions allocated, since other time-related questions did
not show the same pattern. In the final questionnaire, three agreed or strongly agreed with the statement
that ‘I found the regular time allocated to the PD sufficient to conduct a collaborative inquiry’, with half
remaining neutral. This same proportion were neutral to the statement that ‘I felt under pressure to
conduct the inquiry in light of my other professional commitments’, with three disagreeing and one
agreeing. When one considers that “Improving practice involves changing habits, not adding knowledge”
(Schofield, 2012, p. 59), it becomes evident that time alone is not sufficient in engaging teacher learning,
but rather time afforded to that which is priority. Timperley et al. (2007) have documented cases of PLD
in which extended time frames resulted in no impact, arguing instead that how time is used is more
important that the amount of time afforded (Stewart, 2014; Timperley et al., 2007).

4.1.2 Lack of time for an authentic and iterative inquiry
Throughout the PLD, there were many times where things would take longer to implement than originally
expected, by both facilitator and participants alike. This extended beyond the phase where participants
learned about the concepts and teaching strategies, to classroom implementation and reflection. Wesley,
for example, noted that he was “probably going to need the rest of this term to be able to feedback in
full” (FG4) after providing some metacognition instruction to his focus class. Compounding this was the
additional direction and content covered by the PLD as a result of its iterative and flexible nature. This
included, but was not limited to, a period of time teaching students the science behind neuroplasticity
and growth mindset, after a collaborative decision was made to use these concepts as a common platform
upon which metacognitive strategy instruction could be built. All participants were happy with the pace
of the PLD, indicating that time constraints came from elsewhere. Despite having strong motivation for
implementing reflective practices, the acknowledgement that “some of us have been very squeezed for
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time.” (Harry, FG4) illustrates that the time required usually exceeded that which was expected. In the
anonymous questionnaire at the conclusion of the PLD, one respondent advised future participants in a
similar experience that PLD “should be a long-term focus”, reflecting the notion that short-term PD is
often less effective (Harwell, 2003). Additionally, time afforded to PLD was expressed at this point as a
barrier to success and to teacher learning: “We obviously need more PD time, as well as class-time etc.”;
“Time, and the many expectations for simultaneous changes put upon us by the school.” Whilst half (four
out of eight) of the participants considered the overall length of the PLD sufficient, none strongly agreed
and two disagreed with this notion (with one remaining neutral). The notion of time allocation is quite
concrete and pragmatic upon first glance, however, is in fact closely entangled with more abstract and
deeper concepts of teacher learning and reflection.

4.1.3 Summary
In the Teaching and Learning Professional Development BES, Timperley et al. (2007) discuss time as a
factor that is associated with PD with positive outcomes, noting that in most cases this is an extended
timeframe (of at least six months) with regular contact. This theme emerged in the focus group discussions
in two main forms. Firstly, as perceived time constraints for the application of new teacher learning by
way of classroom practice. Secondly, time was discussed in regard to professional learning in general,
whether that be the time to engage in new learning, reflect on practice, or simply consider time allocated
adequate for attaining intended outcomes. The subject matter of the PLD (metacognition) is relevant to
this discussion in that it provides an interaction between teachers’ own learning and their practice (Chen,
& McCray, 2012), as teachers were learning how to encourage reflection in their students, in part, by
developing reflective practices themselves (as learners). Therefore, we must also consider the relationship
between beliefs and practice as a teacher who is more likely to value reflection as a professional is
arguably more likely to afford the time to incorporate opportunities for their students to do the same.
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4.2 External expertise involved
4.2.1 Introduction
Timperley et al. note that external expertise is important for “teachers to learn new content and skills and
to think about their existing practice in new ways." (2007, p. xxix). The authors then add that it would be
“unlikely that any group of professionals would be able to manage this level of new learning without
support and challenge from someone with expertise in the area." (Timperley et al., 2007, p. xxix). The
term ‘external’ can imply that the facilitator/researcher involved is not part of the institution that the PD
is taking place in, however, in this context I (i.e., the facilitator) was also a participant in the research and
an active member of the school staff. Therefore, the term ‘external expertise’ will be considered to be the
learning that I embarked on in order to lead the PLD group. This largely consisted of reading and
synthesising literature, and will be referred to in this section as the 'facilitator expertise' to avoid potential
confusion with the term 'external' that could easily be interpreted as someone outside of the school
community.

4.2.2 Guiding understanding of the PLD topic of metacognition
One of the most evident ways in which the external expertise was utilised by participants was in their
attempts to make meaning of the concepts and ideas that were central to the PLD. This was particularly
noteworthy in the earlier phases when it dominated large parts of the discussion (during Focus Group
sessions 1 and 2). When Louis articulated his own experience as a way of exploring what comes to mind
with the topic, he was able to see the 'skill' aspect of metacognition: "I think about how can I take that
thing that I’m fearful or anxious about and actually put it outside of myself and go ‘mmm ok’ and look at
it like that, and that's a skill." (FG1). Therefore, when I was able to support this point of view by noting
that metacognition "is being able to take a step back and look at yourself and look at yourself learning"
(FG1), there was a chance afforded to clarify the understanding the participant had. It followed that a
reflection on one's self provided a good initial catalyst for understanding this concept in the real world.
After Louis noted that this is something he is struggling with even as a grown adult, there was a moment
where Rachel (FG1) shared that it was in the structure of her university course where she first really
realised it was possible to think about one's own thinking. Rachel then began to apply the new terms
69

associated with metacognition (primarily ‘planning’, ‘monitoring’, and ‘evaluating’), as per an initial
reading (Ellis et al., 2013), to her own students by discussing how some of them do these things with their
learning to a certain extent already. This framing of metacognition by way of a ‘curriculum lens’ became
another way in which participants opted to apply the concept hypothetically as a way of making sense of
it.
There was no uniformity in perception of metacognition, however, with other participants answering
differently the question about their initial thoughts on the introductory video they saw prior to the first
focus group discussion: "My reaction to what you have shown there is more on the terminology you used"
was the reaction by Frank (FG1), who shared his understanding of cognition as "another word for
knowledge." Therefore, when Frank raised questions around what type of metacognitive skills I, as the
facilitator, was targeting to develop, an opportunity was created to surface and clarify differing
perspectives and understanding about the concept of metacognition. Frank went on to explain that
"knowledge of sports is different from knowledge of science just as knowledge of science is different from
mathematics", prompting him to question the knowledge of philosophy I was assuming in the present
study, "what direction will it be applied to?", and “who’s thought are you using?” (Frank, FG1). As well as
being able to illustrate the ambiguity around some of the definitions in literature regarding metacognition,
I was afforded the chance to articulate the most prevalent theoretical frameworks that at least informed
my own knowledge on the concept. By referring to Pintrich (2002) and Zimmerman (2000), as well as
highlight the common threads between such frameworks, I was able to explain to the group that "it would
only make sense to use the terms that the literature on the topic uses." This was an early example of how
my relative expertise on the definition of metacognition was used to develop a common ground for
subsequent discussions. By bringing the focus back into view, we were able to progress as a single body:
Our focus of the research is looking at ways of making kids able to monitor their thinking and able
to self-regulate their learning so that’s the outcome, and I think that the terminology we adhere
to it is just helping us to get to that outcome. So, I think that it’s very important that we are on
the same page in terms of the terminology. (Harry, FG 1)
Efforts were made to ensure that this refocusing did not come at the expense of teachers’ autonomy. By
sharing my philosophic interest in the epistemology and in the philosophical history of metacognition, I
endeavoured to not let the refocusing come at the expense of co-construction. I did, however, make a
point of claiming that the use of such frameworks to guide our inquiry does not challenge the history or
etymology of the term itself, but rather gives us something concrete to work with. In this example, relative
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expertise in both the subject matter of metacognition and in the Coaching Leadership model (Robertson,
2008), were employed to avoid misunderstandings in a way that did not create tension that could
negatively impact the collaborative aspect of the inquiry.

4.2.3 Development of a culture of learning and sharing
Participants indicated that they found it easy to communicate in the face-to-face sessions, and
furthermore almost all strongly agreed with the statement that ‘I valued the conversation that took place’
in such sessions. Participants also indicated that they were confident in their own communication skills,
with nobody indicating that they needed more support in terms of how to manage a collaborative setting.
This does not preclude a desire to develop collaborative relationships, however, as indicated by the
following quote: "There’s a million things that I wanna ask, but . . . now I’m sitting and now I want to
bounce off my mate next to me. So it’s a skill how do I get her to bounce off and start talking?" (Wesley,
FG1). Participants valued synchronous conversation more than they did asynchronous communication
and placed a similarly high value on the sharing and collaborating that occurred with the peer
observations. These observations were conducted using an observation tool that was co-constructed with
participants during the inquiry (Appendix J). It is noteworthy that the decision to carry out peer
observations was made collectively by the group and was not a previously communicated requirement of
their involvement in the research.

4.2.4 Keeping early conversation on track
Participants took the opportunity in focus groups to share classroom experiences that were related to the
discussion at hand. However, there was a need at times to bring it back to the intended direction of the
conversation whilst still allowing participants the chance to have their experiences validated. One
common way in which I, as the facilitator, needed to guide the conversation, was toward a plan of action,
lest the conversation be little more than general discussion and sharing of experience. By picking up
themes in the discussion and linking them back to the concept of metacognition, the discussion was able
to be kept largely on track to develop an action plan or next step for the collaborative inquiry.
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When participants were asked what the ultimate classroom might look like in terms of students being
metacognitive, Megan noted that the ideal was "for students to show intrinsic motivation" because "they
rely on what’s happening outside to make their decisions; it’s not within them." (FG1). This elicited a
discussion in the group which, whilst related, started to drift off topic as it centred around the students
rather than what we could do as teachers to influence their (self-regulation of) learning. At this point I
attempted to steer the conversation back by first acknowledging that "the idea of intrinsic motivation its
a big one isn't it?" (FG1) which was met with common agreement. This was followed by the appreciation
that "it could elicit all sorts of things . . . so what could we do, though, as teachers? What is in our capacity
to alter intrinsic motivation? Can we alter intrinsic motivation?" (FG1). This initially was unsuccessful in
that the discussion continued to centre around the students and the situations that are perceived to
explain this. "There’s not that questioning, that challenging, or even sharing of issues in the family"
(Katherine, FG1) was noted by one participant. This was subsequently supported by another who claimed
that "the Pacifica discourse that they come from is very passive." (Louis, FG1). When Rachel, however,
linked the observation of a student in this category to an element of a prereading I had given the group
around learning methods, she reflected that "I can’t think by myself; it bounces better off other people
and reflected back to me." Rachel, FG1). At this point I mentioned to her the "fact that you’re aware of
that (shows) you've got that ability to step outside and know that is a way that helps you learn", prompting
a provocation to the group that "the challenge for us is what do we do to enable students to be able to
do what Rachel just did?” (Harry, FG1).
From this point there grew more discussion about teachers needing to change, to 'unsettle' themselves
and to ask questions of themselves. Wesley noted that "its that cognitive, neurological, strategic thinking
that we need to utilise in the class" (Wesley, FG1), with Louis adding that "we need to, I think, value this
thing that we are talking about - the self, the regulating of our own thinking . . . I think that's the first
place.” (FG1). This then afforded me the chance to pick up on a theme "that it does come down a lot to
us as a practitioner, right?” (FG1) and in summarising the conversation at this point, a conclusion was
reached that “what's pretty central to this whole idea is that we have to become more metacognitive as
practitioners if we are ever going to expect our students to do so." (Harry, FG1). This part of the
conversation exemplifies a successful attempt at moving the group toward an action point, which would
be the learning phase to begin in the weeks that followed.
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4.2.5 Using resources and instruments for challenging assumptions and linking theory to practice
In the second focus group, a resource adapted from Tanner (2012) that contrasted two learners of
differing metacognitive competency was used to stimulate discussion. There was at this point, a chance
for discussion around assumptions of the understanding of metacognition. When Gerald identified the
difference from a metacognitive perspective, noting that one student had a greater sense of awareness
in terms of what she knew and what confused her, another participant shared a different interpretation.
Lance claimed that both students in the reading had different styles for learning and that "maybe both of
them understand the concepts." (Lance, FG2). The catalyst this reading provided for discussion became
evident when Rachel responded by stating "no it says that she doesn’t know how well she did which means
she didn’t understand how much she understands." (FG2). This moved into a more direct challenge of the
underlying belief when I asked "but if you have a good understanding of yourself as a learner, do you think
that means you will be able to gauge the outcome/predict the outcome fairly well?" Lance defended the
proposition by sharing an experience of his own tertiary learning where he always waited for grades
before assuming any success or failure, but with a further challenge based on the idea of self-assessment,
there was a platform created upon which this participant could challenge his own understanding and
assumptions. There was no clear evidence, at this point, of a change in belief but there was nonetheless
an opportunity to discuss it.
A similar exchange occurred when a small reading was used (also adapted from Tanner, 2012) that
contrasted two teachers of differing metacognitive competency in a typical school setting. This was used,
firstly, to show what a metacognitive practitioner might do 'in the wild’ and, secondly, as a means of
exposing (and thus challenging) assumptions. When Lance sought to clarify that Teacher A in the resource
was younger, I responded by saying "I don’t know but that's a very interesting assumption isn’t it? What
makes you say that?" The following assertion by Lance was that technology is responsible for a change in
education, which another teacher challenged him on. "I don't think it's about technology" Katherine (FG2)
responded, going on to claim that it is more about the teacher’s chosen approach to teaching that is, in
essence, more metacognitive. In comparing the description to that of Teacher B, Katherine noted that:
I think she's got a fixed mindset, I think she has delivered a certain way for a period of time and
she thinks that the kids are getting worse, and it’s all about them and not about her maybe in
terms of how she is delivering the content to the students. (Katherine, FG2)
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This was an example of sense-making catalysed by the use of a relevant selection of academic literature
that none of the participants had come across before. The notion of the fixed vs growth mindset was, at
least according to its place in common vernacular, well understood. The same could not be said for
metacognition.
In the same focus group, an observation tool called the SRL observation instrument (adapted from Spruce
& Bol, 2015) (Appendix D) was used as a means of both 'holding up a mirror' to participants’ own practice,
as well as introducing them to some specific aspects of how they could develop their own metacognition
instruction. Firstly, as previously described, facilitator expertise was used to unpack the tool itself by
clarifying terms like ‘resource-allotment’, ‘causal attribution’, ‘self-satisfaction’, ‘self-talk’, ‘and selfcoaching’ - all terms which were asked to be explicitly described by participants. This occurred both when
first looking at the tool and during the discussion around it, with myself often needing to clarify the
differences between doing something for a student and providing the student with the skills, rationale,
and space to do it themselves. For example, in Focus Group 2 I needed to point out that "there is a
difference between getting them to focus and encouraging them to self-focus", as teachers were
considering their telling students what to do as an opportunity to provide them the chance to self-regulate
in some capacity. Such differences were then able to be clarified with me as the relative 'expert', such as
Gerald asking "if I say something like ‘if you think you're ready move onto this thing’, is that kind of it, so
they have to stop and think about it?" to point out the difference when a teacher assesses progress and
assigned work accordingly. There was a shared sense of surprise when the self-assessment of each of the
18 aspects that participants completed on their practice were collated and shared. Participants appeared
amazed at how few opportunities they provided for students to plan, monitor, and evaluate their own
learning. Interestingly, it was also at this point that participants showed recognition of the variety of ways
in which these opportunities could be given to students (with 18 in total on the list) that they had not
previously shown, despite seeing the list that the instrument (Spruce & Bol, 2015) included at the
beginning of that session.
Additionally, the use of this tool (with which participants would reflect on what opportunities they
provided to their own students of each of the 18 aspects) generated rich discussion around what
constitutes best practice and how this compared to their own assumption of best practice. This was a
process, however, and involved making meaning along the way that included participants surfacing their
own thoughts and interpretations. For example, when referring to students reflecting on their learning
and what they used to get to where they were, Katherine commented that "when you give them a
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formative assessment I suppose that's your opportunity is it?" (FG2). Assessment was a common medium
for this sense-making process, as reflected in this example from Megan that "there's lots of exemplars
available on the actual work but I think what they need is exemplars on behaviour." (FG2). This afforded
the chance, as the facilitator, to bridge the gap between our own experiences as teachers in the school
and those experiences exemplified in the reading we were discussing. The notion of behaviour became a
thread of the conversation at this point, as it seemed to represent a concept that participants could
understand and share their experience around. Here, another case of facilitator expertise was exhibited
by attempting to highlight the difference between physical and mental behaviours, which had not yet
arisen in discussion:
You can take something like the product that you make and you can reflect on it and be like this
bottle is not quite thin enough to hold it tipped over, the base is too narrow, and that’s reflecting
on something but it’s more the product; the task; the essay right? Compared to reflecting on the
process that went into it, the behaviour, the thinking, the habits of mind. I think the behaviour
word is not tainted per se, but it could be misinterpreted as sitting up straight in your chair sort
of thing but really, it’s behaviours of the mind [that we are interested in]. (FG2)
This seemed to have the effect of guiding attention away from the behavioural and affective aspects of
learning, and toward those more cognitive aspects. Rachel, for example, then considered how awareness
could play a role in this by suggesting that if assessment was focused around student's interests, and they
are aware of those interests, that might increase student's cognitive engagement when compared to
students who are not given this opportunity and instead make decisions based on what they perceive to
be easiest.

4.2.6 Facilitator expertise for teacher reflection
A significant component of the PLD process for teachers is reflection on their professional learning
(Parsons et al., 2016, Postholm, 2008; Warford, 2011). Therefore, the facilitation and encouragement of
teachers to reflect could be considered an important aspect of the role of a PLD facilitator. In the present
study this took the form of firstly justifying teacher value of reflection by encouraging teachers to
recognise the importance of it themselves. In the first focus group discussion, the notion was raised that
‘in order to really learn about this stuff we have to be able to watch ourselves as a learner’, as a result of
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affording the space and opportunity for participants to reflect on their practice. Secondly, it involved the
provision of time and resources, such as a reflective question bank, for participants to conduct such
reflection. This initially took the form of an exercise whereby participants selected relevant reflective
questions from Tanner (2012) that corresponded to the three tenets of metacognition we were working
to develop: planning, monitoring, and evaluating learning (Appendix K). These were written on a ‘post-it
note’ and placed somewhere where the participant would readily see them, later recording their thoughts
in our document titled the Collaborative Hub Doc. Thirdly, came the validation of reflection and the
incorporation of it into subsequent discussion, either asynchronously or in person. The response to this
approach was positive, with teachers finding the process a useful component of their learning and
development. Notably, those teachers that engaged more in the process appeared to report more benefit.
Gerald was one such teacher, who during FG3 commented that:
[The reflection ‘post-it note’ exercise] was good . . . especially the second one, the monitoring
one: ‘in what way is my approach to teaching this course not helping students learn, and how can
I adjust my strategies to address this?’ because that's something I often think about when I'm
planning, then you get in there and it disappears. It falls into the black hole of whatever it is you
do in the classroom. (Gerald, FG3)
This increased recognition of the importance of reflection was also presented in anonymous feedback
given at the end of the PLD, with one example as follows: "This PD has been very useful in helping to make
me more aware of my own learning and trying to grow that same skill within my students." Another
participant commented that by carrying out their own reflections, they were better able to “provide
evidence of the improvement or growth in my students thinking and learning.“ The reflection element
was expressed by other participants in a general summation of their experience at the end of the
programme: “This has been a truly engaging process that has been intellectual, professional, honest, selfreflective, and genuine.”; “This PD has been very useful in helping to make me more aware of my own
learning.” Face-to-face discussion, therefore, was not the only place in which facilitator expertise
supported participant learning and development, as activities setup during these sessions for participants
to carry out in their own time were also shown to be of benefit.
Another example of facilitator expertise used to encourage teacher reflection beyond the face-to-face
sessions, was the provision of an academic article and subsequent reflection template for participants.
When asked to read a text (an excerpt from Darling-Hammond, Austin, Cheung, & Martin, 2003) and
respond with how it extended the participants, Frank noted that "discovering my erroneous assumptions
76

on what my learners know." (Posted on Google Classroom, July 2) was a ‘new experience’. Also, Sara
commented that "I liked the variety of questions that the text raised that could be used to help students
develop their own metacognitive abilities." (Posted on Google Classroom, July 2). As well as going on to
describe an idea for an activity that this had spawned for her, Sara explained that the reading "also made
me think about how we could get students to actively identify and think about the strategies that we use
for different tasks." (Posted on Google Classroom, July 2). The ensuing description of a possible task to
get students to reflect on learning strategies they know echoes several of the other responses that showed
participants linking the external material to their own practice via tangible, executable steps. Whilst
bound to happen to an extent naturally when exposed to such material, the use of an informed
questioning framework (adapted from Ritchhart, Church, & Morrison, 2011) elicited some insightful and
reflective responses from all who participated in this particular asynchronous activity.

4.2.7 Providing resources for learning and development
The impact of facilitator-provided materials was evident in asynchronous discussion, which was utilised
to both allow for flexibility in time and to provide equality of voice for those group members less confident
in sharing thoughts during synchronous discussion. In response to a question about connections made to
a provided reading, Sara commented that:
The quote ‘it is often more apparent to the teacher than to her students why they are learning
something’ really resonated with me. Students seem to get so caught up in the content that we
are learning but do not seem to understand the value of the strategies that we learn and develop
in order to understand/apply the content. This is something that I want to make more explicit to
my students so that they are aware of the strategies that we use and how they can apply them to
other contexts and new learning. (Posted on Google Classroom, July 4).
In response to the same question, Gerald commented on the sense of encouragement attained by reading
about "conceptions of what metacognition actually is and looks like in education settings" (Posted on
Google Classroom, July 13) and Rachel commented on recognising "the importance of reflecting through
dialogue." (Posted on Google Classroom, August 9). When asked about what challenged them as they
read, all of those (five) participants who participated in the activity openly expressed at least one thing.
Gerald, for example, noted that:
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I was definitely challenged by the need to provide non-trivial, powerful learning activities in order
for metacognition to take place. This seems to me to fit in to the idea of providing a classroom
learning environment where students are invited into learning through meaningful and
challenging tasks. (Posted on Google Classroom, July 13).
Frank noted that the reading made him question "how to make my learners not only meta-cognitive but
also intentional in a way that they can build their own knowledge of something based on an autonomous
process." Similarly, Rachel listed several challenges, one of which referred to the struggle to identify what
metacognitive strategy instruction might look like in the context of her own subject-area classroom. This
subsequently informed the inquiry by way of providing explicit examples of practice for the teachers to
bridge their learning to their own practice.

4.2.8 Provision of examples
There were several occasions where participants asked for explicit real-world examples and teachable
strategies to help bridge the theory-practice gap when it came to developing their students’
metacognition. Here, facilitator expertise was utilised to research, synthesise, and in some cases adapt
material for the participants to meet this need. When asked asynchronously via Google Classroom on June
5th what the participants would like or need for their own learning and development, two of the three
respondents requested this. For example, Sara mentioned that what she wanted was "mostly examples
of how metacognition should be used in the classroom in order to be most effective, and ways that we
can construct feedback for students to continue the process." (Posted on Google Classroom, June 5). A
comment in the anonymous final questionnaire alluded to this need as still outstanding, with one
participant commenting that:
There are meta-cognitive/thinking skills which are cross-curricularly applicable; it would have
been a lot more helpful if these skills were identified at the outset to target from the side of the
students and possibly from the teachers' side too.
Another participant also anonymously commented that "a lack of available and explicit strategies to teach
them" represented a barrier to their implementation of their learning. Of note is that half of the final
questionnaire responses stated that when material was not presented in the face-to-face sessions then
they were typically unlikely to engage with it (with only two claiming they were likely to engage with it).
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This is despite all respondents noting that digital resources provided were either 'useful' or ‘very useful',
which rated higher than the usefulness of physical resources provided in face-to-face sessions (where one
responded neutrally). Similarly, seven of the eight respondents claimed that facilitator observations were
‘very useful’, with the remaining response being neutral. When, at the conclusion of the PLD participants
were asked if they wished for more concrete strategies or relevant exemplar activities to incorporate into
their teaching, only one did not, three were neutral, and the remaining four did indeed desire this. A
question could be raised here regarding whether participants were adequately equipped to have been
aware of what they knew and what they needed during the learning and implementing phase of the PLD.
It could be argued that facilitator expertise can influence all seven of Timperley et al.’s (2007) effective PD
contexts, through the facilitator's role of fostering an environment conducive to collaboration and
learning. Such interactions, however, will be explained in the sections of the discussion pertaining to that
particular context. What will be included here, are the results from questions in the final questionnaire
pertaining directly to the style and approach I took as the facilitator for the duration of the PLD. Six
participants noted the facilitator style was a 'very useful' aspect of the PLD, with the remaining two noting
it as 'useful'. All respondents agreed to some extent with the statement that ‘I believe that I have been
stretched and challenged in a positive way as a result of my involvement’. Whilst not directly comparable
to the results from the ITPD instrument (McChesney & Aldridge, 2018a), there is a similar trend reflected
in the latter with six out of eight respondents strongly agreeing with the following statements: ‘I have
positive memories of this professional development’ and ‘I enjoyed this professional development very
much’. In these cases, the remaining respondents agreed with the statement, with no neutral or
disagreeing responses.

4.2.9 Summary
External expertise was evident in the foreground, middle ground, and background of the PLD. In the
foreground, the provision of resources was done based on the needs of the group and the point at which
the inquiry was. In the middle ground existed the more nuanced coaching elements which kept the inquiry
on track whilst also allowing for the sharing and validating of a range of opinions, ideas, and experiences.
In the background lay a foundation of knowledge which could be drawn upon to plan and implement
various aspects of the PLD programme. This included knowledge about the topic sourced from relevant
literature, as well as knowledge about the participants sourced from one-on-one interviews from which a
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‘teacher profile’ was constructed. Indeed, these profiles were mutually beneficial to both my role in
facilitating and the participants’ roles in developing their own metacognitive awareness and critical
reflection skills.

3. Teachers engaged in learning at some point
4.3.1 Introduction
The notion that teachers need to be engaged in learning at some point seems to be somewhat obvious in
a discussion about professional development, however not all PD elicits the deep learning that is required
to change practice in meaningful and sustainable ways (Firestone, Schorr, & Monfils, 2004). Indeed,
Wilson and Berne (1999) claim that teachers participating in PD rarely recognise not only the need to
engage in deep learning, but the need for substantive changes in practice. Further to this, the notion that
it is not enough for teachers to be given something new and expect to enact and embrace it (Wilson &
Berne, 1999) is also of relevance, even with sufficient rationale and resourcing, since ‘you can lead a horse
to water but you can’t make it drink’. Therefore, the consideration of this PD element extends to include
those opportunities for learning provided for participants (which represents significant overlap with many
of the other elements), how learning took place at both a collaborative and individual level, and the way
in which the concept of ‘ako’ was represented through participants’ willingness to become learners.
Whilst it is recognised that the participants being volunteers in the PLD programme may pose a potential
to limit the relatability of the findings, this will not be considered in detail as an aspect for analysis. Firstly,
with an increasing recognition of the role autonomy plays in PD, this voluntary aspect is, arguably,
becoming more commonplace. Secondly, learning activities and content in a PD experience, along with
the rationale for participation, has been shown to be more influential on outcomes than the
circumstances of initial engagement (Timperley et al. 2007). Therefore, it was the former elements that
were of greater interest to the research by exploring how teachers engage in a learning process.

4.3.2 Autonomy as a catalyst for learning
A common theme in the feedback, both formally and anecdotally, toward the end of the PLD hinged
around the important role of autonomy in the participants’ learning process. All eight participants agreed
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to some extent with the statement that ‘I found it empowering and authentic to determine my own
measure of success’ and this notion was reflected in a number of written responses. An example was the
following comment in response to a question about suggested recommendations for future PLD at the
school: “Let the teachers define their success and their own inquiries. Their ownership will keep them
motivated to complete a valid and genuine PD inquiry.” The idea that there should "be some element of
choice” was met with suggestions for support from both the wider school leadership and ongoing support,
such as that reflected in the use of ‘external expertise’. All participants indicated they had achieved a
sense of professional satisfaction as a result of their participation in the programme.
When asked about any changes in attitude or belief, indicative of deep-level learning and change,
participants had the following to say: “I have enjoyed this PD much more than other groups because it
feels more relevant and applicable. I feel like I have the freedom to apply the PD to my own teaching in
my own way.” The participant continued to note that “whereas in other PD I feel I have been told what to
apply and exactly how to do it.” This theme was also reflected in the feedback that “I have learned that
PD can be exciting, inspiring, engaging and genuine - from being a part of a PD group that was these
things.” When asked about their beliefs around metacognition, the responses indicated a shift from these
beliefs not generally being reflected in their practice before the PLD, to being well reflected in their
practice after it. Six respondents noted their practice had changed as a result of their involvement, with
one response being neutral. When asked about changes to their teaching philosophy, the responses were
much more neutral with one in disagreement, three neutral, three in agreement, and one strongly in
agreement.
One of two responses to what had been confusing or disappointing with the PLD also reflected the notion
of autonomy: “It would have been more beneficial to perhaps have a bit more freedom.” Whilst it is not
clear from the response the level at which their freedom was stifled, it does suggest the perceived
importance of autonomy as a catalyst in the learning process. Allowing for participants to determine their
own metric of success was one aspect of the PLD that supported participant autonomy, as it meant that
the concept in focus could be adapted and applied in ways that best suited both the participant and their
students specifically. Another way in which autonomy was supported was through the use of one-on-one
interviews and facilitator observations. Seven participants reported on one-on-one discussion as ‘very
useful’ and the other respondent deemed this ‘useful’.
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4.3.3 Engaging the affective domain
In addition to the pragmatic elements necessary for learning (such as those addressed in the previous two
elements in this chapter), there are motivational, actional, and emotional factors (Hoekstra & Korthagen
2011; Vygotsky 1978). Whilst there were very few examples of the affective domain being discussed
explicitly during focus group sessions, there was a greater level of sharing at this more personal level in
the one-on-one interviews (for which transcripts were not developed). One way in which the affective
domain was explicitly demonstrated was in a form of reflection on learning in the latter stages of the PLD.
Wesley, when commenting on the inquiry process generally, mentioned that "now we feel better because
that’s exactly what we are trying to do, to stimulate that metacognitive mindset which is huge!” (Wesley,
FG4). This teacher, once he recognised the way in which the learning in the PLD is meaningful from the
school’s leadership perspective, went on to say “that makes a person feel much better as well.” (Wesley,
FG4).

4.3.4 Teachers learning about the context their students are in
Participants showed some development of their appreciation for their own students’ perspective through
the course of the PLD. One example occurred when Wesley noted that they were "still into the battle of
trying to achieve.” (Welsey, FG4). When asked further about this, Wesley reported a feeling of disconnect
between them as a teacher and their learners who can so easily perceive them (as the teacher) as being
smart and successful, might not bother to try and reach the level of success modelled to them. This type
of conversation afforded a relevant learning opportunity through discussion which helped the group to
consider the perspective of the students we are working with, to ultimately be able to adapt and apply
what we were learning to best suit their needs. Similar discussion that followed may have helped to build
the necessary motivation for participants to learn, as evidenced by comments such as “when do they have
that capacity to really get out of how they feel? Sometimes they hold back”. Considering the student’s
position and perspective when considering reasons for this may contribute to a heightening of teacher
awareness.
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4.3.5 Addressing previous knowledge
According to Warford (2011), the awakening of teachers’ previous knowledge and experience is a
necessary step in order for teacher learning to occur. An initial focus of the PLD was the affording of space
for participants to share thoughts and beliefs around the topic, with continued opportunities to share
relevant experiences as part of an ongoing collaborative, sense-making exercise. One way in which this
process occurred was through a discussion during Focus Group 1 of growth mindset, and how this linked
into the topic by exploring the mental skill sets that students have. On a few occasions, previous
experience was used to unpack and apply the concepts, such as Gerald’s reference to rugby when
discussing growth mindset. Referring to the students, Gerald mentioned that:
They’re in the team but as soon as someone comes up behind them who is doing well who
challenges them then that is exactly the point where they stop putting the hard yards of training,
and they stop going for runs, and stop doing the work at the gym, so it’s almost like there’s a
challenge and ‘I don’t want to think about what I have to do’. (Gerald, FG1)
This sort of experience was then successfully linked to metacognition as evidenced by Gerald, who
observed that it is "not just the motivational stuff but also actually understanding what’s going on in your
own head, like why do I feel threatened or challenged by this? What can I do about it?” In a similar fashion,
a ‘curriculum lens’ was often used by participants to apply metacognition ‘in the wild’, showing a
development of understanding of the concept.
What was less common in the programme was an explicit reference to theory and research that
participants held as prior knowledge. This occurred on one occasion when Louis referenced research he
was familiar with that was conducted on “a culture of what the teachers expected” (Louis, FG1), at a
similar school context to the one in which the present study took place. This does not necessarily mean
that the teachers do not utilise such forms of domain knowledge, as such knowledge may simply be
expressed through their practice. It does, however, call for a consideration as to what media of knowledge
teachers may best engage with. A reliance on experience and ‘stories of practice’ perhaps highlights the
pragmatic nature of the profession and the way in which teachers may typically engage in developing their
knowledge. Indeed, the literature alludes to the importance of teacher learning as that which is
contextually relevant and embedded in their daily practice (Tiller, 2006), so as to be transferable to their
routine experience. One critical component of teachers developing their knowledge is the process of
reflection (Postholm, 2008; 2012), representing a significant theme of the PLD.
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4.3.6 Teacher awareness
One fundamental aspect of teacher reflection is self-awareness (Zhao, 2012), representing an element for
which feedback was sought. All respondents in the final questionnaire agreed, to some extent, with the
statement that 'I have become more aware of my practice as a result of participating in this PD.’ This result
was reflected in the responses from the ITPD (McChesney & Aldridge, 2018a), with this instrument
showing six participants strongly agreeing with the statement ‘as a result of this professional development
I know substantially more than I did before’, with the other two participants agreeing. In the instrument’s
second statement pertaining to teacher learning: ‘I have learned a lot of new things from this professional
development’, all participants agreed or strongly agreed, with one remaining neutral.
Teacher reflection - the time, space, safety, and rationale to conduct it - was represented in the participant
feedback as being of high value. Six participants noted reflection-style activities as being very useful for
their own learning, and two participants noted these as useful. This was evidenced in all types of
conversation as well as the final questionnaire, which included comments such as: “This has been a truly
engaging process that has been intellectual, professional, honest, self-reflective, and genuine”. When
asked to compare this PLD to others they had participated in, one participant noted that “the professional
freedom and ability to design a useful inquiry over a decent period of time was empowering and actually
resulted in changes, unlike quite a lot of PD processes run in schools”. This reflects the need for
opportunities for participants to evaluate their own growth from their involvement in professional
development (McChesney & Aldridge, 2018b). Indeed, the other five responses to this question echoed
similar sentiments and themes.
One way in which participants showed awareness through the study was by engaging in the programme’s
material from a learner’s perspective. Wilson and Berne recognise a need for PD to engage teachers "as
learners in the area that their students will learn in but at a level that is more suitable to their own
learning.” (1999, p. 194). One facet of this suitability could be seen as the pace of learning. In this PLD, six
participants strongly agreed that the pace it was conducted at was effective for their learning with the
remaining two agreeing. One voluntary comment made in the final anonymous questionnaire reads “this
PD has been very useful in helping to make me more aware of my own learning and trying to grow that
same skill within my students”. The participant continued: “I really appreciated doing the two side by side
as it helped to mirror the process that I was undertaking with students”.
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4.3.7 Summary
A significant way in which participants engaged in learning during the course of this PLD was the
contemplation and application of new knowledge against a backdrop of their own practice. This
development of teachers’ own metacognitive awareness serves as a vehicle for new ideas and the
surfacing of practices, assumptions, and beliefs afforded a learning opportunity that links with the notion
from Timperley et al. (2007) of having ‘prevailing discourses challenged’.

4.4 Prevailing discourses challenged
4.4.1 Assumptions teachers hold about their learners
Assumptions that placed the locus of control on the students surfaced very early on in the PLD programme
and were similar regardless of the level of experience participants had. The focus group discussions
supported the finding of Timperley et al. (2007) that teachers assume "some students could not or would
not learn as well as others” (2007, p. xxx). One experienced participant noted that students "do tend to
give up when things become a little bit too difficult, and . . . gravitate towards the subjects that they are
naturally good at, and that doesn’t require a lot of effort on their part” (Katherine, FG1). Similarly, a
participant new to the profession reflected a belief that students have the mindset of thinking "there’s a
challenge and I don’t want to think about what I have to do . . .[whereas] some do naturally" (Gerald,
FG1). This belief was supported by others’ comments such as “something that our students lack a lot is
that intrinsic motivation” (Megan, FG1). When discussing learning goals as a metacognitive strategy, the
participants noted that it is "quite hard for students to set their own goal . . . I haven’t met a student yet
that has been able to come up with measurable, smart goals without a lot of support, so that’s
concerning.” (Katherine, FG2). Some attempts were made to justify this perception, such as Lance claiming
that "our classroom is still very traditional . . . our teachers are not changing with time" (Lance, FG1) and
Katherine sharing her belief that it is a "cultural thing because they are more collective in their thinking in
a way of living whereas we, me, you obviously, as European, we are more individualistic” (Katherine, FG1).
This explanation was supported by the belief that for Pacifica boys in particular, "their inclination is what
they see in front; visual logic.” (Wesley, FG4). Another explanation was that “there is a certain level of
maturity to want to go through the whole reflection and thinking thing” and that perhaps it was futile to
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attempt this with teenagers who "cannot anticipate the consequences of their actions.” (Frank, FG2).
During such explanations, however, there was very little challenge to the original assumption presented
from within the group. Whilst this suggests that there was a consensus with the idea that students lacked
the ability and motivation to challenge themselves cognitively, there was later on a surfacing of the
assumption that it could possibly be a result of our practice as teachers. With regard to the expectation
the students had of being ‘spoon fed’, Wesley noted that "they don’t know better, give them something
better than that” (Wesley, FG1), and when Katherine asked “do our kids understand how they learn?”
(Katherine, FG1) there was a silence as the group processed and reflected on the extent to which we were
indeed responsible for this as teachers.

4.4.2 Challenges to assumptions about learners
When the challenge was presented by the facilitator that perhaps it is not about ability but about a lack
of strategies, and that evidence shows us that these can be developed in children much younger than our
Year 10 target group, there was the beginning of a shift in perspective. This started with questioning such
as "if we were to put [metacognitive strategies] into a specific thinking task that they can do, I wonder"
(Frank, FG2). This process, however, was not without hesitation. Frank went on to describe how he was
"toying with the idea that it could be possible or probable . . . because let’s face it there are words and
even concepts which are incomprehensible to some levels" (Frank, FG2). The mention that "it’s a very
good point of research to find out [if it can be taught] concretely or not really concretely" (Frank, FG2),
suggested a challenge to the previously held assumption that it is beyond the scope of the teacher to
develop. This was perhaps supported by a facilitator comment that whilst metacognition is "a very
confusing and abstract idea . . . driving your brain is not abstract really because it’s saying you can control
your thoughts; you have the power to control your thoughts and you can direct your thoughts" (FG2). As
the research progressed and participants began trying the explicit teaching of metacognitive strategies,
there was a reduction in the extent to which the locus of control was assumed to be on the student. When
Gerald noted that "I still keep not having very much success and perhaps it’s because they aren’t really
taught how to" (Gerald, FG4), it illustrated the recognition of the role teachers play in the process of
building students’ metacognitive capacity. This sentiment was reflected in the comments made by Frank
later in the PLD, who noted that whilst there was still the challenge associated with the abstract nature of
what we were trying to teach, the use of specific tasks explicitly designed for this purpose was helpful and
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the students could appreciate the transferability of it. "I came up with the rule of three to plan for their
task, a rule of three to monitor, and another rule of three to evaluate their tasks . . . so it’s exciting,
challenging, but they are enjoying it too.” (Frank, FG5).

4.4.3 Challenges to assumptions about organising learning
Timperley et al. (2007) mention a second discourse that effective PD challenges as being how to best teach
a given curriculum. In the second focus group discussion, it was made clear that there are perceived
restraints in place to develop competencies such as metacognition, with Frank noting that "we are within
the curriculum context that somehow limits it . . . what we are doing is good, it’s empowering, but at the
same time what we are doing makes us realise that we are so limited within the system.” Whilst this in
part may be referencing the general notion of a lack of time as mentioned earlier, it also reveals an
assumption that teachers may often see themselves first as a content teacher of their field of expertise,
and secondly as a teacher of learners in the general sense. Frank noted that “I am very familiar with the
content which is always the focus of my teaching, but incorporating this it’s more a balancing act between
the content and the how” and in their specific department, "it’s not easy as it appears.” (Frank, FG3).
Although the PLD programme saw significant growth around how the participants would later incorporate
metacognition strategy teaching into their lessons, the assumption that it came second to the content
prevailed. This is exemplified in the comment that “I can already see how I can when I start new units next
term.” (Megan, FG4). During Focus Group 4, Gerald highlighted the way in which he considered fitting this
in as an extra component to teach rather than a different approach to teaching entirely.
Toward the end of the PLD, there was a subtle shift from teachers talking about their subjects in terms of
getting though content, to how their subject related to, and developed competencies that showed a more
holistic view of teaching. One example of this was born out in a discussion between Gerald and Rachel:
“Science is inherently creative.” (Gerald, FG4). “Exactly, and art is a lot about research and
experimentation; there are so many connections.” (Rachel, FG4). In another example, thinking as a
competency was elevated over even the skills which might typically be used to define a subject: “But art
is never about thinking is it?” (Frank, FG4) . “It’s only about thinking. You can be a better thinker and a
really awful painter, and you will still be better than a good painter.” (Rachel, FG4). This indicates that
these participants were considering thinking as a means of framing effective teaching in their subject area.
The ‘curriculum lens’ may also extend to students’ thinking, as a common theme of discussion during the
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focus groups was the challenge faced with trying to implement metacognition instruction due to a lack of
appreciation for its relevance by the students. “You come to school to learn and so that’s naturally going
to be attributed to all of that outcome stuff and so therefore learning is outcome. Well there’s space to
challenge that, absolutely.” (Harry, FG3).

4.4.4 Summary
In order for change to take place, a shift in fundamental beliefs and perceptions needs to occur. This shift,
however, is the result of a deliberate process and not typically a single event. By affording the space to
have discussions that surface assumptions, it appears that participants willingly engage in critiquing them.
Such dialogue may also offer new perspectives on pre-existing knowledge about how teachers see their
learners and the structures in which learning resides.

4.5 Opportunity to participate in a professional community
4.5.1 Support in the form of a structure
Getting teachers together for professional development can at times serve only to reinforce ineffective
practices. It is not, according to Timperley et al. (2007), just about opportunities, but about effective
support and structure within those opportunities. Early in the PLD the comment was made that "in every
research there is a framework that we need" (Frank, FG1), and indeed there was a consistent request
from participants to be guided through the learning process. This often created a balancing act as
facilitator, between affording autonomy for teacher learning and ensuring sufficient support and structure
was in place, and I made this explicit to the group on more than one occasion. Thus, the concept of
collaborative inquiry was rationalised to the participants and, following clear explanations of the intention
of the PLD, teachers were asked for their thoughts on the next steps of the inquiry as a means of affording
an opportunity for authentic participation. This, as was explained, would feed into the learning phase
which formed part of the framework presented to the participants. One response to the question was as
follows: “We need to value this thing that we are talking about - the self, the regulating of our own thinking
- and then try it. I think that’s the first place.” (Louis, FG1). This approach continued throughout the PLD
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journey, with input being sought from participants as to the logical next steps, and subsequent sessions
were shaped out of needs more so than a preconceived agenda.
It should be noted that such an approach required the development of a culture of collaboration within
which participants would feel comfortable sharing both the highs and the lows, something which to an
extent requires time. When, in Focus Group 4, I mentioned that “I really need to hear from you guys about
what you think we should do from here on out”, there was respect paid to the autonomy that was being
offered. When I continued by stating “whether you think that that would be something we could work
toward for the next time or whether we need more time on this foundation layer”, there were honest and
frank responses about the struggles of pressing forward. Without such opportunities to share these
struggles, the PLD could have pressed on at a pace that was not meaningful or sustainable to participants
and instead would have reflected an outcome-focused, box-ticking approach. The result of taking the time
to have these collaborative discussions was an appreciation for an approach that is dynamic and flexible,
as highlighted by the following anonymous feedback comment:
Having too much structure could limit the amount of creativity and adaptability of the ideas for
different individuals. Being given the ability to take free reign has been a great part of this learning
process and was key to giving the discussions bulk and the ability to share experiences.

4.5.2 Opportunities for teachers to experience the content as learners and not just teachers
The aspect of participants participating actively in their own learning represents one of the ways in which
both the content of the PLD and the process by which it was delivered interacted. In short, the ‘how’ we
learned collided with the ‘what’ we learned. Participants’ own metacognition played a role in the learning
process, to an extent which may well have been different had the content of the PLD differed (for instance,
if it was specifically on Mathematics or behaviour management). This served to enrich the Professional
Learning Community by allowing the explicit discussion of things that might otherwise remain below the
surface. “I now need to unsettle myself, now to do that it’s another skill. Because we are sitting here in
this context, so to just create that atmosphere for everybody to be able to participate in this conversation,
it’s another skill.” (Wesley, FG1). At the end of the PLD, 75% of participants agreed to some extent with
the statement that ‘my own metacognition has developed/changed as a result of involvement’ and
nobody disagreed. This was the same for the statement that ‘the PLD inspired/motivated me to further
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my understanding of metacognition in my own time’. The participants involved could not recall examples
of a previous PD in which they could sense the development of their own metacognitive capacity.

4.5.3 Support to process new understanding
Support was afforded in a number of ways so as to be flexible within the existing teaching schedule as
well as being considerate of individual participant needs. Facilitator-led support came in the form of
providing resources, facilitating group discussions (focus groups) for the collaborative aspect of the
inquiry, observations, and one-on-one discussions for the purpose of meeting individual teacher needs.
The provision of digital resources, such as videos and academic readings, was considered ‘useful’ or ‘very
useful’ by all participants, with slightly less usefulness reported for physical resources of a similar nature,
as one response was neutral to this. Activities provided for completion either independently or during
focus group discussions were appreciated by participants, with reflection-style and planning-style
activities generally considered ‘very useful’. Whilst sharing activities were reportedly less useful to
participants, none found these ‘not useful’. This nonetheless may suggest the importance of facilitator
expertise in that these activities, such as sharing experiences, were less about building new understanding
and more about building a culture of collaboration and creating opportunities for learning area crosspollination. Interestingly, the same responses were given to the effectiveness of collaboration with
colleagues, another aspect which had less support and guidance than the other aforementioned aspects.
The strong support of planning activities may also be an illustration of the importance of providing time
in which authentic professional learning can take place, as discussed previously. Group discussions were
considered useful to some extent by all participants (2 useful; 6 very useful) with one-on-one discussion
providing even more valuable (1 'useful; 6 very useful). Note that the number of participants on this aspect
of feedback is seven and not eight, as I did not have ‘a conversation with myself’ as both facilitator and
participant. Generally, peer and facilitator observations were considered very useful (with one response
to these remaining neutral).
An example of facilitator support can be identified from the second focus group discussion, where real
world examples from the literature were used as a starting point for participants to develop their
understanding of what it meant to be a metacognitive practitioner. This is an example of the support that
Timperley et al. (2007) notes is important in ensuring PD is effective and, as facilitator, I was able to pick
out aspects from the literature that would be relevant to the teachers and the school context we were
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embedded in. I commented that “we want to nut out the problem - what is it that we don’t know that we
don’t know about this topic - so that we can actually focus our learning based on what we need.” (FG2).
A level of guidance was maintained throughout the PLD that sought to provide a framework without
stifling progress. When feedback was sought on how effective I was in achieving this as a facilitator, the
general consensus was that a balance was indeed achieved between structure and autonomy. Upon
completion of the PLD, for instance, nobody strongly agreed or disagreed with the statement that ‘I
wished for more concrete strategies or relevant exemplar activities to incorporate into my teaching’ with
a heavy weight near the middle of the Likert scale. Furthermore, all participants agreed or strongly agreed
with the statement that ‘I felt supported in implementing new learning into my teaching practice’. A
significant aspect of providing support was flexibility based on the progression of participants and indeed
us as a collective group. During Focus Group 3 I noted that it was an "opportune time to think about how
we could iterate on this idea and reflect on the process of reflection that we carried out . . . whether it’s
worth trying again; whether it’s worth carrying on; whether it’s worth finding another approach" (Harry,
FG3). Indeed, the discussion from each focus group would inform the next step of the inquiry, as
evidenced in a discussion at the end of Focus Group 3 resulting in this comment: “Then the question
becomes how do we develop self-awareness?” (Harry, FG3) which shaped the subsequent tasks and
teaching that some participants adopted in the next cycle of their inquiry. There was, by points like this,
collective understanding and ownership as a result of a meaningful, co-constructed process of dialogue
and debate.

4.5.4 Collaboration
After an individual reflection task during Focus Group 2, for which participants would reflect on the
opportunities they provided their students to plan for, reflect during, and evaluate after, their learning in
a typical lesson, I floated the idea of collating and sharing everyone’s reflections among the group. There
was hesitation at first, before Katherine noted that it "would be interesting to see everybody else's
[responses].” (Katherine, FG2). After a further pause this was followed by confirmation that “it would be
nice to know where everyone else is if everyone is comfortable and if others will share then I would share.”
(Rachel, FG2). With further reluctance in the group, Katherine continued to say “oh c’mon let’s just do it,
let’s open ourselves up. We get the kids to . . . let us model what we preach.” (Katherine, FG2).
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As the PLD progressed, having participants share their experiences in their learning area, both
synchronously and asynchronously, meant that a rich tapestry of learning was woven. This was not
confined to the vernacular or content associated with particular learning areas or typical teacher peer
groups but was more holistic and student-centred. The common thread of metacognition which ran
throughout all these experiences meant that each participant could learn off each other in a way that was
relevant and authentic, regardless of the practicalities associated with their specific teaching role. Three
quarters of the participants considered the mixed learning area dynamic to be highly effective with one
participant providing the following anonymous post-PLD feedback:
This program has been very different and dynamic, in terms of providing the participants with
opportunities of sharing intellectual thoughts, processes, routines and strategies. There were
horizontal, rather than vertical style of information distribution and deliberation, which has been
instrumental in developing a huge platform for excellent professional intellectual engagement
and kōrero.
All participants believed that the collaborative inquiry approach is sustainable as a professional
development structure and when asked about advice for future PLD providers, one participant stated:
Engage in the discussions, it is so useful to be able to talk to others going through the same process
and to unpack abstract ideas in this way. Also being able to talk to people from other curriculum
areas and see how they have taken the same concepts and applied them in their own way.
They also noted to “Make it relevant and collaborative. The freedom to apply different strategies is very
effective and sharing experiences is also useful”. An appreciation for this approach was also demonstrated
during the process: "You actually get more out of the group by listening” (Wesley, FG4).
Once a sense of routine and confidence was established with regard to teaching metacognitive strategies
to the students, the participants encouraged one another to engage in peer observations so as to provide
feedback in a more collaborative way than what had happened previously (when feedback came from the
facilitator). This approach was strongly appreciated by the participants, who all agreed that "it’s a good
idea to go and see what other teachers are doing then you can bring the good, positive stuff to your
classroom” (Wesley, FG5). This presented a refreshing and informative, yet informal source of learning
because whilst "most of the time we don’t know what the teacher is doing next door” (Lance, FG4), and
"it’s very useful” (Frank, FG5). There was also the comment that "it helped me to remember to put an
explicit focus on that level and to be questioning the kids about their thinking and about their monitoring
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toward their goal rather than just about the nuts and bolts stuff” (Harry, FG5). Interestingly, this
collaboration extended beyond the PLC and into the classroom with one participant, who, with regard to
their students, noted that “they know I am learning about all those cognitive dynamics and things so it’s
almost as if they are together in it with me.” (Wesley, FG5).

4.5.5 The use of evidence and artefacts to drive discussion
In addition to providing support, (Timperley et al., 2007) note that effective Professional Learning
Communities also maintain a focus on evidence of the impact of teaching on student learning. The
collaborative Hub Doc served as the main repository for evidence as it was a record of what was planned,
carried out, and reflected on at each stage of the inquiry by each participant. Over the course of the PLD
there were a significant number of entries into the document and it was referred back to regularly during
one-on-one and focus group discussions. It was not always regularly kept up to date however, and some
participants accessed it and utilised it to a greater extent than others. For example, there were several
times when I would need to request that a participant complete the necessary sections of the document
so that there was evidence of the process taking place in the classroom. This document served to
effectively provide a consistent repository of artefacts that could be used to drive the inquiry forward by
informing the next iteration for each participant. It was clear for all members to see what stage they were
at and for comments and questions to be added to these in order to dive deeper with the discussion.
Those parts of the document that described next steps served to push the inquiry forward, as exemplified
by a comment I made to one participant: “Do they know what they know and what they don’t know? Are
they challenged in this idea that they can in fact apply this skill, or are they under the ‘illusion of
knowing’?” In the following cycle of inquiry a few weeks later, the participant was able to explain that
‘students are aware that these tasks are designed to develop their synthetic and analytic thinking
potential’ as a result of the evidence-based discussion held earlier in a comment thread.
The Hub Doc also provided a certain level of accountability above what would have existed with discussion
alone, and one way this was achieved was through the encouraging of participants to define their own
metric of success. These were shared with the group, thus maintaining accountability, however the
flexibility of adapting this metric as the PLD progressed may have reduced the effect of this accountability.
Furthermore, whilst seven out of eight participants agreed that it was easy to determine their own metric
of success and clear outcome (with one neutral), none strongly agreed, suggesting the need for greater
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support in this aspect of the PLD. Over a third strongly agreed that this was empowering (with the
remainder agreeing), suggesting that this is still worthwhile pursuing albeit with more support. Whilst the
impact of all teacher professional development should be evaluated (Guskey, 2000), the research
concentrated on the experiences and beliefs of teachers as catalysts for student outcomes, rather than
student outcomes themselves. This is still considered to be a valid outcome (Timperley & Parr, 2005).

4.5.6 Summary
In summary, the notion of opportunity to participate in a Professional Learning Community incorporates
several interacting elements. Whilst collaboration is at the core of this, there also needs to be structures
that allow teachers sufficient support to process new understanding. In addition, structure in a PLC may
also afford accountability measures which ensures the group is unified toward a common goal and, in
essence, collaborating rather than just cooperating.

4.6 Consistency between context and wider trends
4.6.1 Introduction
Upon completion of the PLD, several participants expressed satisfaction with regard to its relevance to
their practice. When compared to previous PL experiences, for example, participants noted that this
experience was “much more useful and relevant to my teaching practice” and “more genuine, engaging,
and relevant to my practice.” All participants agreed to some extent with the statement that ‘I consider
the content and concepts covered to be relevant for my own practice and my own learning area/s’ and
for ‘the students of this school.’ The same was true for the statement that ‘the PD allowed me the chance
to pursue and further develop content or skills relevant to my own teaching’, suggesting that perceived
relevance and importance was maintained throughout the PLD experience. The programme was also
adapted to ensure that the school’s literacy focus for the current year was included, which meant that
some PLD sessions were focused on metacognition in writing, and participants had the required number
of observations using the school’s own literacy observation tool. There was some massaging of the PLD to
accommodate this, with those concerns raised by participants reflected in the next section about the role
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of school leadership. It did not, however, jeopardise the PLD from the researcher’s perspective and only
represented a small aspect of the entire PLD programme.

4.6.2 Consistency with wider research
There has been a steadily growing body of research around metacognition in education for the past
decades (Panadero, 2017), yet it is often cited as an area of education that is largely neglected and
confined predominantly to the academic sphere (Perry et al., 2018). Whilst this means that there is not a
significant amount of published research which supports teachers at a classroom practice level with
regard to developing their students’ metacognition, it does mean there exists a considerable body of
contemporary research from which such practical applications could be developed. Thus, research was
selected that summarised and rationalised the effectiveness of metacognition in an effort to strike a
balance between being informative and accessible for teachers.
In terms of offering an overall theoretical framework for the PLD, a three-tenet, cyclic model of
metacognition (as an element of SRL) (Zimmerman, 2000) was selected on the basis that it is widely cited
and relatively uncomplicated. Where practical suggestions did exist in the literature (e.g., Tanner, 2012)
and in published books (e.g., Wilson & Conyers, 2016), these were adapted and used. As previously
discussed, the feedback on provided resources was generally that they were appreciated, however there
appeared to be greater engagement in such research when it was explicitly unpacked and discussed during
a group face-to-face session. For example, the use of the SRL observation instrument (adapted from
Spruce & Bol, 2015) as a catalyst for discussion, provided for some rich and authentic discussion during
which there was clear development of understanding and reflection on the practice by all participants.
This perhaps occurred as a result of affording explicit time to engage with it, and providing support during
this process such as being able to respond to queries like “what does it mean by resource allotment?”
(Rachel, FG2). In contrast, the introductory reading provided to participants (Ellis et al., 2013) was only
referred to during focus group discussions by one participant and even then, only on one occasion. Whilst
this reference indeed added value to the conversation, and showed development of understanding for
this participant, this was not a frequent occurrence. Perhaps, however, the Spruce and Bol (2015) resource
was effective also in the sense that it was practical, and being formatted as a checklist meant that there
was an obvious pathway to teacher reflection (Appendix D). A similar trend was observed with the
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application of metacognitive questions provided by Tanner (2012) (Appendix K), which were found to be
engaged with meaningfully by participants. For example, the realisation by Rachel that:
I’m not making explicit to my students what the skills are that are valuable in my subject, because
that was one of my questions and I was like ‘oh I know why they are valuable’ but then realised I
wasn't actually translating that [explicitly for the students]. (Rachel, FG3)

As well as ensuring relevance to literature around metacognition, I also sought to consult and include
literature that was relevant to the process of learning and then actively facilitate these skills and concepts
as part of the PLD. As a result of the challenge of turning abstract ideas into tangible teaching continued,
the model of Cognitive Apprenticeship (Collins, Brown, & Newman, 1987) was proposed to the group as
a means of offering a framework. Once this was accepted, it could be used to create a map to signpost
progress that was contextualised to our PLD group to aid in both the evaluation of, and sustainability of,
the PLD. Whilst there were no explicit references to this model in the PLD feedback, anecdotal evidence
suggested that participants appreciated having a structure to at least attempt to follow, that provided
scaffolding and progression.

4.6.3 Summary
The notion of relevance can be considered from both a teacher’s perspective and an academic
perspective. Whilst in theory these perspectives ought to be aligned, consideration must be given to the
notion that "between the ideas that research provides and the kinds of directions and decisions that you,
the teacher, must make, there is a gulf." (Fox, 2011, p. 3). Therefore, the idea of consistency between
contexts and wider trends ought to link PD with the school context and with wider contemporary research,
ensuring that the latter two also share a visible thread.
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4.7 Active school leadership
4.7.1 Support from Senior Leadership
The two main areas where school leadership was discussed in the course of the PLD were with regard to
time and the notion of ‘box-ticking’. Whilst there were frequent remarks that suggested a sense of
restriction by the secondary school system, this was not necessarily a reflection of the way in which the
individual school was run. For example, "when [students] get here, secondary school or NCEA, because
they haven't been taught the tools how to do it, then their lived reality of it seems to contradict what they
have been taught.” (Gerald, FG4). A similar comment was raised by Rachel, who stated "as I ponder it
NZQA just consists of pushing them into failure; it’s kind of bullying.” (Rachel, FG4). Whilst some of these
sentiments could be different in light of a different approach or vision set by school leadership, such as
the notion shared that ‘at the end of the day we are assessed on our mark book’, where school leadership
does have known influence is on the resource and value provided to PLCs within its walls. It is these
aspects of value and of resources attributed to PLD that this section addresses.
During the first focus group, Louis described another school which supposedly rewards teachers who used
low-challenge, passive teaching approaches to elicit good behaviour. The collective ‘shunning’ of such
practice by the participants in the group, and the subsequent comments made about the leadership of
the school in question, suggests that the participants in the discussion care considerably about school
leadership and how it should be student-centred and authentic. It was not clear from the collected data
the extent to which participants sought to appease the Senior Leadership Team (SLT) within our own
school, however it was clear that there were frustrations involved in ensuring that they were meeting
their obligations.
During Focus Group 4, as I was explaining the process I was going through to combine the school literacy
focus with our own collaborative inquiry focus, I assured the participants that they did not need to worry
about meeting the ‘criteria’ of their inquiry for appraisal purposes. Despite this reassurance, there were
still concerns. Megan, for instance, asked about the completion of a generic school inquiry evaluation
form with concern, followed by a comment that “I just feel like it’s just box-ticking.” Frank added that:
What we are doing here aligns with our observation of everything. But when things come from
[SLT] it’s like the right hand doesn’t know what the left hand is doing . . . Seriously because you
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don’t want to document, you just want to be an effective teacher and learn from your experience.
(Frank, FG4)
The tone of such comments was often in contrast to the general discussion of the focus groups when it
was not at all obvious that we were undertaking the PD and appraisal requirements set by the school.
Indeed, with the check boxes out of the way, participants appeared more relaxed and empowered to learn
and develop with greater perceived authenticity. At another point during Focus Group 5, Rachel asked me
“how explicit does the sequence of lessons have to be and to what goal? We have been working all year.
. . what do they want?” The confusion continued as I explained the ‘why’ and ‘how’ of the SLT-mandated
obligations, with Gerald turning to me and suggesting that it seemed I was needing to ‘shoehorn’ the SLT
expectations into our programme. The angst continued with Rachel then questioning “how do you feel
they have kind of hijacked your inquiry?” It was not until I explained the ways in which our experience
reflected the typical reality of PD in secondary schools, that there was an understanding demonstrated by
the participants. Clear expressions of frustration over the need for having criteria to be met, however,
were made before this point of understanding was reached.
The anonymous participant feedback at the conclusion of the PLD revealed that there were concerns
around the ‘openness’ of SLT, should such a PD structure be replicated again. Comments such as “lack of
trust and support from SLT and being micromanaged” (as being a barrier to success) suggested that
teachers can feel restricted by PLD structures and expectations. Whilst the research did not extend to
include an exploration of whether such concerns are perceived or actual, from a phenomenological
perspective this is irrelevant because such concerns ought to be validated. Indeed, an on-going
collaboration between PLD participants, PLD providers, and Senior Leadership, was suggested as ‘the way
forward’ by one participant when feeding back at the conclusion of the programme. One component of
the ITPD (McChesney & Aldridge, 2018a) questionnaire relevant to a discussion on school leadership was
the statement that ‘My school encouraged and supported teachers in implementing what they learned
from this professional development. Whilst half of the responses were in agreement with this statement,
half remained neutral. Although explanatory responses were not captured, it is noteworthy that no other
aspects of the ITPD (McChesney & Aldridge, 2018a) questionnaire yielded as many neutral responses, and
only one statement yielded a greater overall lack of agreement. The statement in question was ‘Overall,
the culture and procedures in my school have improved due to this professional development’, and it
should be noted that full-school scaling was not an intended outcome of the present research.
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In the term ‘active school leadership’, ‘active’ may be the operative word. As well as affording the means
by which coherence and links to wider context can be achieved, school leadership may also be pivotal in
affording the autonomy that successful professional development requires. Indeed, autonomy has been
argued to be central to any 21st Century professional environment (Pink, 2009) and how it can be fostered
ought to be considered actively and intentionally.
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Chapter 5. Discussion
5.1 Introduction
This chapter discusses the research findings through a series of themes that presented themselves
throughout the analysis of the results. This organic approach led to a different framework from that used
in the literature review, however there are a number of points at which these collects of themes cross
over. This approach of not massaging the findings into the framework used for organising insights form
the literature review reflects the theory-building nature of the interpretivism research paradigm, by
allowing the data to speak naturally for itself.
The literature review identified a need for research that explored how a PD programme could support the
development of student metacognition, indicating the need for several elements coming together to
achieve this. An appreciation of the context and setting of both teachers and learners ought to be
combined with PD experiences that require active, collaborative participation with the allowance of
sufficient time and resource, as the success of many collaborative PD initiatives and models appeared to
hinge largely on the space and value afforded to a reflection element. In addition, autonomy and
motivation are fundamental components in allowing the necessary shift in thinking that results in
meaningful changes in practice. Whilst these elements can be applied generally to any PD, that which is
targeting metacognitive development ought to also afford teachers the explicit opportunity to develop
their own metacognition. Again in this chapter the term PLD is used to distinguish the specific professional
development programme, that formed the basis of the current study, from the more general concept of
professional development, referred to as PD.

5.2 Time
The notion of time is virtually inseparable from the PD discourse, whether that be in a school staff room
or in the literature, and is cited as a common barrier to its effective implementation. The prevalence of
this aspect in the current study thus comes as no surprise, however, it is noteworthy that this discussion
point diminished as the PLD progressed. This suggests that there is merit in focusing on that which can be
controlled whilst simultaneously accepting that which cannot be easily controlled and, whilst the provision
of time for PD lies largely beyond the power of the teacher, the perception of time and how it is used
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effectively can be manipulated. This, it would appear, requires teachers to first critically analyse their own
use of time and the assumptions around it, with the contrasting of urgent versus important activities
providing an effective means of doing this. There was wide agreement among the participants of the
current study on the importance of teacher reflection despite this not being represented in daily practice,
as noted by Robertson (2004). Participants appeared to be able to justify a deprioritisation of the act of
reflection due to the perception of external, time-bound pressures that were more urgent and more
demanding of their time.
Assessment provided one means by which teachers in the present study explained how time was an issue
for the implementation of new teacher learning and teaching of metacognition. There appeared to be a
sense of time pressure in all aspects of practice, that is to say, it is not a phenomenon limited to the
classroom session which contains a certain amount of required ‘stuff to get through’, as noted by some
researchers (e.g., Wilson & Bai, 2010). Assessment, such as e-asTTle and NCEA, represents a looming cloud
that turns many other things into a non-essential luxury, as noted by Perry et al. (2018). It is also known
that NCEA strongly influences how secondary teachers think (Hipkins, 2013). This was exemplified by a
comment regarding metacognition instruction that is worth repeating here: “This is beautiful, but this is
a luxury and we don’t have time.” (Frank, FG3). This participant continued to say the following:
We are doing this without any deadline or goal at all and we know that there is a deadline for
everything we have to do reports, finish this, and [then] there’s an assessment, and they have to
be at this level in e-asTTle and all those things. (Frank, FG3)

The work of Nuthall (2007) may offer an explanation to the prioritisation of getting through content and
assessments that was common in the present study. By receiving positive feedback from a regular lesson
observation in which students are following expectations, such as ‘fashionable’ teaching methods
(Nuthall, 2007), teachers may experience reinforcement of their current practice. Whilst what is often
observed in the classroom is merely the ‘backdrop’ of actual learning, and it is the invisible processes that
matter, it can be argued that such processes will remain deprioritised for as long as they remain invisible.

Something noteworthy regarding comments such as Frank’s above, is that they were made even when
matters such as metacognition instruction were already known by the participants to be of benefit to the
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end goals associated with the assessment. This suggests that there is a perceived lack of flexibility and
adaptability of the way in which metacognition instruction can complement current practice, indicating
that PD for metacognition ought to include an exploration of teachers’ beliefs and perceptions. Another
factor which was used to explain the barrier that time provided to implementing new learning from PLD,
was other school-wide initiatives that required similar commitment. The findings from the present study
suggest that such initiatives are often perceived to come at the expense of other, perhaps more important
foci (such as creativeness), and not always seen (or perhaps sold) as complementary to ‘fundamental
practice’. This represents an example of how the perception of time may hinder the way in which any
given PD is seen as valuable.

The results bear a slight contradiction regarding the allocation of time for reflection. On one hand,
teachers shared admissions such as ‘not allowing myself the time to reflect’, suggesting they themselves
realise that they are in control of how time is prioritised. Yet, on the other hand, followed such remarks
with comments that ‘the school does not afford teachers the time for activities such as teacher reflection’.
This raises questions around the ownership of time that teachers have, and the balance between
internally driven expectations and expectations received from school leadership or the wider school
system. This finding reinforces the notion that time itself may not be sufficient for PD to be effectively
implemented (Postholm, 2012). The results show that engagement in the PLD was stronger and more
consistent when conducted synchronously rather than asynchronously, suggesting that those aspects
associated with face-to-face contact may contribute toward a more effective use of PD time. This could
possibly be due to accountability or motivation that is experienced when teachers are together
(Richmond, & Manokore, 2011), or because of the support afforded by a facilitator and/or peers when
together as a group. Such an explanation would align with the work of Butler and Schnellert’s (2012) who
note that structured opportunities for collaboration are an important aspect of a collaborative inquiry.
One such structured opportunity in the current study enabled the challenging of assumptions around time
itself, and how teachers might use it most effectively.

5.3 Challenging assumptions
Whilst the notion of time and prioritisation was a theme throughout the PLD, particularly at the early
stages when the group was exploring the reasons behind a lack of explicit SRL teaching in general, there
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existed a simultaneous reflection on assumptions alongside such discussions. Comments such as “where
are our goals?”, and the ensuing discussion, suggested that teachers may often need to externalise their
thinking in order to surface assumptions, and once they could hear themselves then they were able to
consider what was needed to change and how. The social aspect of learning described by Vygotsky (1978)
is widely accepted and may help to explain why participants placed more value in synchronous
communication than asynchronous communication during the PLD. As Richmond and Manokore (2011)
note, the multi-dimensional sharing that takes place in a PLC can result in teachers leveraging of one
another’s experiences and expertise. Megan’s quote of “I need to sort out where my priorities are - are
they in meeting all the admin deadlines, or are they in reflection in my own teaching?” is worth repeating
in that it exemplifies this externalisation that appeared to begin a process of participants critically
reflecting on, in this case, their allocation of time. It is important that assumptions around time are
challenged in light of recent findings by Hipkins (2015) that, in the New Zealand secondary setting, issues
around workload and stress are not associated with teachers who employ metacognitive pedagogies in
their practice.

As well as the barrier to reflection created by time, it is also possible that teachers need strategies to make
this process more accessible. Whilst the research did not capture feedback on reflection strategies
specifically, this is reflected in other research that suggests teachers want to implement more
metacognition in their practice but lack the tools to do so (Veenman et al., 2006). The affording of
structure for teacher reflection, as a means of developing their own metacognition prior to teaching their
students such strategies, appeared to be successful because, at least in the short term, participants made
an effort to take the time to reflect on their practice. This was no doubt helped by the ease of access to
this activity which consisted of just one question, on a sticky note placed in a visible place, but also by the
accountability aspect knowing it would be discussed online and in the subsequent focus group. The
combining of an element of compulsion with autonomy yielded wide participation, and subsequent critical
reflection by participants on their own beliefs and practices. Because of the indication of sufficient time
for reflection within the PLD that the participants indicated, it can be assumed that the simple act of
voicing reflective thoughts through pre-scheduled discussion is an effective way of promoting teacher
reflection. It is perhaps when it occurs ad hoc that momentum may be stifled by a teacher’s realisation
that they have urgent work to do elsewhere (Robertson, 2004). Therefore, the present study indicates
that teachers should be made to consider when they could afford time for reflection and ensure this be
upheld through structuring of professional development programmes (as alluded to by Robertson, 2004).
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It is this “fundamental questioning and reordering of how one thinks or acts” (Brookfield, 2000, p. 139)
that represents the critical reflection required for real transformational learning (Mezirow, 2000).

Time represented perhaps the most significant example of how assumptions were challenged during the
PLD programme of the current research, but there were also examples of how beliefs and perceptions
around teaching as being content-focused were surfaced and challenged. These beliefs and perceptions
were discussed in terms of larger, more transferable soft skills and the order of the New Zealand
Curriculum document (New Zealand Ministry of Education, 2007) in so far as it discusses the concept of a
lifelong learning disposition before anything specific to learning areas. The current study refers to the
notion of a ‘curriculum lens’ that focuses attention at the latter, learning area end of the document and
consequently framed participants beliefs around learning and how new knowledge is constructed. The
use of this ‘lens’ may help to explain how metacognition was often seen as a topic which, like any other
topic, succumbs to the barriers of time by being seen as an ‘output’ of teaching and learning time as
opposed to it being treated more as an ‘input’ or pedagogy. As well as being useful in understanding
teachers’ perceptions and priorities, the concept of the ‘curriculum lens’ was also seen to be useful as a
tool by which teachers could construct meaning and apply ideas discussed either as a subject-agnostic
group in focus group discussions, or in the literature, pertaining to metacognition. This represents the way
in which PD for something abstract, such as metacognition, still ought to be tethered to the content and
approaches that characterise individual learning areas in the secondary school setting.

5.4 Content prioritisation and curriculum relevance
According to Rao et al. (2017), experienced teachers who are confident in their content knowledge may
be more receptive to learning how to become more metacognitive in their practice when compared to
inexperienced teachers. Similarly, Santagata, Kersting, Givvin, and Stigler, (2011) found that their PD was
most effective when teachers had a solid base of content knowledge to begin with. However, the evidence
from the present study suggests this to not necessarily be the case in this context, with more experienced
teachers showing slower and less shift than younger, less experienced teachers. Whereas one experienced
participant suggested that more time was necessary for the PLD, a younger teacher indicated that the
time was sufficient in order to enact changes and that these changes were relatively easy to adopt. Livneh

104

and Livneh (1999) found that younger or less experienced teachers participated more in PD than older or
more experienced teachers, a finding which may explain this observation.

Reading between the lines, the findings from the present study suggest that metacognition is perceived
by teachers as a topic akin to any other in a typical learning programme, instead of as a vehicle for content,
or a disposition representative of a lifelong learner (Lin, 2001). This finding suggests that a teacher’s
schema or mindset may be ‘hard-wired’ from a content perspective. Afterall, we often describe ourselves
as teachers of ‘science’ or ‘health’ rather than teachers of ‘self-managing students’ and ‘critical thinkers’.
This notion is reflected in secondary Initial Teacher Education (ITE) programmes, the school timetable and
associated vernacular, and often PD, which are all often compartmentalised according to learning area.
According to Borko and Putnam (1996), it is easier for teachers to develop knowledge pertaining to their
subject area than knowledge about the nature of teaching and learning. Whilst the results of the present
study indicated that teachers often make sense of new concepts through a ‘curriculum lens’, they also
valued opportunities for cross-curricular discussion and collaboration. Whilst the literature refers to
effective PD being ‘content-focused’ (Darling-Hammond, Hyler, & Gardner, 2017), this does not
necessarily equate to being clearly aligned to a specific subject or learning area. As this term refers to the
general notion of being classroom-based (Darling-Hammond et al., 2017), that is, not divorced from daily
practice, there are still strong links between developing metacognition and the NZC. This is relevant when
we take into consideration a shift toward competency-based education and an elevated emphasis on our
Key Competencies and 21st Century Skills (Bolstad, 2011; Poskitt, 2014). Whilst a movement in this
direction is already underway, secondary schools appear to have not yet caught up (Bolstad et al., 2012;
Muijs et al., 2014) as it is still challenging to incorporate the teaching and assessing of such skills into
learning programmes (Webb et al., 2018).

What appears important is that there are tangible links between PD and daily practice, as others have
noted (Burke, 2008; Parise & Spillane, 2010; Postholm, 2012). A possible explanation can be found in the
example of using student work as a catalyst for discussion which, whilst it was limited in the current study,
still showed signs of potential when employed. The usefulness of analysing student work has been
reported on by a number of researchers (e.g., Darling-Hammond & McLaughlin, 2011; Stewart, 2014,
Timperley et al., 2007), suggesting that PD ultimately needs to be focused on the learner and not the
content per se, and be tailored to suit those learners involved. Indeed, the notion that PD focused on
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curricula is more likely to impact practice (Garet et al., 2001) could be the result of the need for a degree
of alignment to daily practice. Subject-specific PD, this author argues, is only one way this can be achieved.
When one teacher in the present study noted that the metacognitive approach to the PLD was better
suited to our goals for our learners than previously experienced, it showed that there was an
acknowledgement of the transferability from the teacher’s own learning to their classroom teaching.
Indeed, several mentions of this PLD as being ‘relevant to practice’ suggest that PD need not be contentspecific as long as there are clear links to daily practice eventually (Darling-Hammond, 2014). It is through
connection to daily practice that teachers are able to make sense of new learning - its terminology and
concepts - and begin the often-lengthy process that results in meaningful and sustainable shifts in
practice.

5.5 Making meaning
The results of the present study support previous findings that highlight the fuzziness and ambiguity of
metacognition. The concept even carries this trademark in academia (Akturk & Sahin, 2011; Bassey, 2001),
and so it is little surprise that teachers are generally not familiar with it (Veenman et al., 2006; Waeytens
et al., 2002; Wall & Hall, 2016). Wall and Hall (2016) experienced this to the extent where they avoided
the term ‘metacognition’ despite it being the central idea of their research project. They note that
teachers’ understandings of the concept were constantly subject to development and change, therefore,
opting to instead use the terminology of ‘strategic and reflective thinking’ as this term “had congruent
links to the language that the teachers were used to using, such as reflective practitioners/reflective
learners and therefore linked to their professional dispositional understanding as well as their aspirations
for the learners in their class.” (Wall & Hall, 2016, p. 407). Although this author disagrees with the decision
made by Wall and Hall (2016) to avoid the term ‘metacognition’ this notion suggests that meaning making
is an on-going process and we should not strive to have it ‘ticked off’ at the beginning of PD so that the
‘real, deep learning’ can occur. Indeed, in the current study, discussion around the meaning of
metacognition continued right up until the conclusion of the PLD.
Whilst the fluidity of this process was fully appreciated throughout the study, the term ‘metacognition’
was explicitly used as part of developing a common, shared understanding with explicit explanation of the
concept throughout the PLD as required. This had the effect of building participants’ confidence around
accessing associated literature as evidenced by an increase in the application of the three-tenet model of
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metacognition (Zimmerman, 2000) as the inquiry progressed. Whilst it is acknowledged that this approach
may have resulted in confusion and more time required than had the term been avoided, it represents
one further step toward bridging the theory-practice divide and toward empowering teachers to engage
with academia. This is significant when we consider the significant size of the theory-practice divide in
education (Hall & Simeral, 2008; Fox, 2011), as well as as the ever-increasing amount of literature on
metacognition and its importance in 21st Century Education (Panadero, 2017). Indeed, the literature cites
numerous calls for an increase in dialogue between researchers and practitioners (Snow, 2015;
Vanderlinde & van Braak, 2010), suggesting a degree of ineffectiveness in current channels for such
dialogue.

The present research suggests that when the time is taken to unpack and apply research findings as part
of PLD, there can be increased engagement in the ideas presented. It may be inefficient to simply thrust
research in the direction of educators and expect it to be transferred directly to the classroom. What may
be more likely is that it transfers to practitioners via policy makers, however this route brings with it the
disadvantages associated with a top-down approach to teacher development. As Collinson et al. (2010)
have identified, top-down approaches to change risk failure by not making explicit the reasoning behind
new policies. The authors also note that it is typical for teachers to only hear about new educational policy
when they are at the point of being required to implement them (Collinson et al., 2010), minimising the
opportunity for teacher autonomy. Such findings highlight a need for teachers to be engaging in research
practices which might lead to bottom-up shifts in policy. According to Meissel Parr, and Timperley (2016),
engagement with research-informed practices is one component of effective PD that is likely to translate
into a variety of PD contexts. It could be asserted, however, that a research approach would only see
success when it occurs within a stable structure that provides teachers with the necessary opportunities
and support. One way which this structure may be necessary is in the synthesis and application of research
findings from the wider literature.

The minimal engagement of teachers with the literature that the current study highlighted, may suggest
an accessibility issue. Whether this was due to a differing vernacular, a lack of time, or something else is
unclear. However, the findings from the present study suggest that when relevant literature is unpacked
and discussed within the context of classroom teaching, there is a willingness to engage with it
meaningfully. For example, when the SRL observation instrument (adapted from Spruce & Bol, 2015) was
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unpacked and discussed, it led to some very reflective and engaging discussion which saw a number of
assumptions around common practice exposed and subsequently challenged. In contrast, a reading
shared with participants (Ellis et al., 2014), selected for its brevity and accessibility, was not effectively
engaged with by participants independently despite it being well promoted over a period of three weeks.
Indeed, only two participants identified that they were likely to engage with resources when they were
not presented in face-to-face discussions, alluding to the value of the social context for learning (Vygotsky,
1978). It is worth noting that, by having peer-reviewed literature as the basis of critical discussion, there
was an acknowledgement of the significance and authority of the material. This supported the making
meaning process for participants, as the findings from the present study indicate that the use of the
literature is significantly more powerful than when descriptions and justifications came only from the
facilitator. This subsequently meant that conversation typically ascended to a critical yet constructive level
with minimal extraneous delay or prompting required.

A significant part of the making meaning process thus involved the attributing of the concept of
metacognition to current practice, which resulted in some appreciation that metacognition instruction
was in fact happening already in their classrooms. It is not new, per se, but simply lacks labels or explicit
overt attention in the typical school environment, including the general PD landscape (Hipkins, 2015).
Hipkins (2015) also points out that teachers may not be fully aware of their tendencies with regard to
metacognition, due to the complex and implicit nature of the concept. As Brown articulates,
“metacognition is not only a monster of obscure parentage, but a many-headed monster at that.” (1987,
p. 105). Thus, it could be posited that these beliefs have to be given language and a voice in order to be
externalised and shaped into common language. More so than attributing labels and terminology to
current practice, however, was the creation of a space in which participants felt comfortable sharing
uncertainties and ambiguities, without feeling like they ought to know something already. It is important
that teachers are given opportunities for sense-making (Snow-Renner, & Lauer, 2005), and a small,
collaborative, low-stakes discussion with colleagues, rather than with their superiors, provided such an
opportunity. The example of discussing the SRL observation instrument (Spruce & Bol, 2015) also
supported the idea that providing a structure for critical self-reflection is effective (Ross & Bruce, 2007b).
Despite teacher self-reflection being an expected component of common practice, as evident by the
emphasis placed on the practice in the Standards for the Teaching Profession (Education Council, 2017),
participants expressed surprise at the results of a lesson reflection using the instrument. The actual
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frequency and diversity of opportunities that the participants typically provided for their students to be
metacognitive was much lower than all of the participants anticipated.

In a similar vein, the present study suggests that teachers need time to consider and build a picture of
what best practice looks like around a new concept explicitly, otherwise there is a risk that teachers will
fall back on assumptions generated largely by their own personal experience (Pedder & Opfer, 2013).
According to Timperley and Parr (2005), teachers have a tendency to develop professional knowledge that
is consistent with their beliefs about effective pedagogy and desired outcomes. As well as a mindset that
is open to growth, this knowledge can be developed through lenses that teachers can already use readily,
such as ‘assessment’ and ‘behaviour’. Although, what must be acknowledged is the ease with which this
can force the new concept into a pre-existing mould and result in assimilation or lost meaning. This can
occur when there is significant dissonance between a teacher’s prior beliefs and new understanding
presented in a PD setting (Coburn, 2001). A degree of dissonance is, however, required for unlearning of
anything that needs to be (Ball, 1988, cited in Pedder & Opfer, 2013). Thus the question becomes ‘how
can we determine the threshold for each participant in a PLD programme, and differentiate their learning
accordingly?’.

In the present study, framing metacognition in terms of ‘behaviour of the mind’ proved to be useful as it
took a well-known scenario and used it as a metaphor or catalyst to shift attention away from behavioural
aspects and toward cognitive aspects. This is exemplified by the comment that “the behaviour word is not
tainted, per se, but it could be misinterpreted as sitting up straight in your chair sort, but really it’s
behaviours of the mind that we are interested in here.” (Harry, FG2). Teachers develop new understanding
by making connections to prior knowledge or experiences, just like students. This is a notion described
thoroughly by Nuthall (2007) who posits that learning is fundamentally shaped around previous
understandings and misunderstandings to the point that no two learners ever experience a learning
activity in the same way.

An effective way of building knowledge proved to be through teachers experiencing metacognition firsthand in order to see how such a concept might be most effectively taught. This finding reinforced the
value of teachers first developing their own metacognition before instructing their students on how to be
more metacognitive, a finding that is prevalent in the literature (e.g. Hilden & Pressley, 2007; Moos &
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Ringdal, 2012; Wall & Hall, 2016). As well as explicit activities to promote this, opportunity for continued
discussion and reflection allowed teachers the chance to consider deeply the implications of their new
learning around metacognition in an iterative fashion. As Timperley and Parr note, “Changes in beliefs and
values do not necessarily precede changes in knowledge and skills, but rather evolve iteratively over
time.” (2005, p. 230). Such discussions, however, did not always occur organically but would often rely on
guidance from the facilitator.

The overall findings advocate the role of external expertise in order to bring cohesion and uniformity to
new teacher learning. One way this was successfully achieved in the study was through creating a common
set of definitions for the group to work with, so that a shared language could foster collaborative
discourse. For this, it is suggested that a certain level of authority or guidance may be necessary so things
can move forward and avoid cyclical or extraneous discussion that is more about semantics than about
practice. This finding aligns with Darling-Hammond’s (2014) suggestion of support from a master or
mentor as part of on-going PD. External expertise may also be needed for the development or provision
of resources that could be accessed by teachers, as also noted by Butler and Schnellert (2012). These two
points converge when the results about accessing resources are analysed. In the current study,
participants were more likely to engage with knowledge that was presented by the facilitator in face-toface discussions and able to be co-constructed right there in the discussion, than with information shared
asynchronously. This was exemplified by the fact that the introductory reading provided to participants
(Ellis et al., 2014) was only referred to briefly during discussions and then, only by one participant. Indeed,
over two thirds of the participants strongly agreed with the statement that ‘If material was not presented
in the face-to-face sessions then I was typically unlikely to engage with it’. This occurred regularly despite
teachers being provided with a rationale and reminders to assist them.
Finally, expertise may be valuable in the evaluation of PD by providing evaluative tools and a structure for
it to occur in. Evaluation is an important aspect of PD when one considers that it has been referred to by
some as the ‘weakest link in the [PD]’ chain’ (Ofsted, 2006, as cited in in McChesney & Aldridge, 2018b),
which can be overcome with effective partnerships between teachers and facilitators or researchers
(McChesney & Aldridge, 2018b). A common confusion was made early on in the PLD programme whereby
teachers perceived their direct instruction of a student to perform a task or action as a means of providing
that student with the opportunity to develop that skill themselves through planning, monitoring, and
evaluating, when in fact these opportunities did not exist unless the student already possessed the
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initiative, motivation and skill to do so. This confusion is similar to that experienced by Wilson and Bai
(2010) who found that teachers engaged in developing student metacognition showed confusion as to
whether various examples of metacognition instruction represented an explicit, or implicit teaching
activity. This serves to highlight the role that a facilitator or mentor might play in ensuring a common
ground of understanding.

According to the current study, the use of models was useful in bringing clarity to both the concept of
metacognition and the process by which learners would be likely to develop in it. Explaining metacognition
within the cyclical model of SRL (Zimmerman, 2000) provided a shared basis of understanding from which
the entire group could all start to build knowledge. Prior to this, there were different degrees of
understanding and interpretation of metacognition which, if not addressed at the early stages, could have
resulted in participants deviating from the common goal over time. Anecdotal evidence from the study
suggests that a ‘roadmap’ was a helpful means of making explicit the ultimate end goal, where we were
going next, and what ground we had already covered (Appendix L). This was created for one of the PLD
sessions as a result of sensed confusion around the process, even though this process was largely coconstructed. This confusion may be due to the complex nature of the topic and how it is somewhat
disconnected from the typical subject-based way in which teachers operate that the present study
indicates. Similarly, the Cognitive Apprenticeship model (Collins et al., 1987) was well received as a means
of offering a framework for our inquiry suggesting that framework can help with a definable structure and
offering something for teachers to ‘hang their experiences on’.

The present study alludes to the need for teachers to sustain engagement in a complex and dynamic
process in order to see meaningful change. The need for teachers to work through complex problems as
they arise, consulting relevant literature, experience, and support in order to reach a desired point, is a
reflection of the more general notion that professional learning is an on-going process and not an event
(Harwell, 2003). The idea of teachers developing their own theory through experience is what McIntyre
refers to as ‘practical theorising’ (McIntyre, 1995; 2009). A common phrase in discussions around initial
teacher education, this term also has relevance for the entirety of a teacher’s career when we consider
the idea of teachers as learners (Baumfield, 2007), in so far as it can afford tangible links between the
theory aspect of PD and its practical application (Jackson & Burch, 2016). Sleeter posits that “there is
tension between production of knowledge for application versus for building a knowledge base, research
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in education is highly skewed towards the latter at the expense of the former.” (2014, p. 151), suggesting
that there has traditionally been a shortfall in how research can bridge to practice. Interestingly, McIntyre
(2009) notes that reflective skills and habits should be part of the practical theorising model and points to
the significance of teachers needing to be metacognitive in general, to be effective practitioners. As
mentioned later in this chapter, this reflects a significant finding from the current study that the
recognition teachers showed to be more metacognitive themselves offered a means of transferring
espoused theories (what is reported) into enacted theories (what is actually demonstrated). As well as
there often being a difference between these two points (Polly & Hannafin, 2011), there is also often a
gap between what teachers’ value and what teachers do (Pedder & Opfer, 2013).

5.6 Turning new knowledge into action
The process of turning meaning into action is not simple and straight forward (Coburn, 2001). As new
learning always takes place against a backdrop of pre-existing knowledge, it is important to first make
explicit that which is already known (Warford, 2011). Whilst models such as Schema Theory (Anderson,
1977) can help us to understand why this is the case, the findings from the present study suggest that
teachers benefit from having the space and means to surface assumptions and critique them in order to
appreciate the role of pre-existing knowledge. The results showed that such critiquing need not be done
by a facilitator and, perhaps, should not be. A discussion which took place between two participants in
the present study, about the way in which age can lead to assumptions about technology, is an example
of this in how the facilitator needed to only provide the material that would be the discussion catalyst,
and nothing more. Trotter (2006) presents a useful means of treating such pre-existing knowledge - as a
resource that can be utilised as opposed to something that needs to be altered or replaced. This may help
in validating what teachers have to say around a given topic or idea, which the findings suggested was a
valued aspect of the PLD. The question then becomes how this pre-existing knowledge might be best
surfaced, with collaboration and coaching providing promising potential for this process. This will be
discussed further in the section of this chapter on collaboration.

Whilst the results indicate that there was a demand for specific examples of metacognitive instruction
and relevant classroom practice, what really needed to happen was a process of participants working
through this process and figuring out for themselves how it would look. This conclusion is drawn from the
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recognition that materials were provided in the form of resources to participants, but engagement in such
material was nominal. The literature indicates that when teachers learn content-specific strategies and
tools that they are immediately able to try and continue to refine with a group of colleagues in a learning
community, they are more able to enact new practices effectively (Lieberman & Wood, 2003). Whilst this
reflects the findings from the current study, consideration must also be given to the fact that it takes time
for teachers to build the confidence to make changes (Nielsen et al., 2008). Using models and examples
served to effectively bridge learning with practice but occurred at different rates for different participants.
Some participants were happy to implement relatively large changes in the classroom early on in the PLD,
opting to shape entire lessons around the strategy they would be teaching. Others, however, selected a
slower route that allowed for minimal changes to their regular teaching approach in a gradual, but
intentional fashion. This was reflected in how participating teachers had quite different approaches to
start teaching their own students’ metacognitive strategies when afforded sufficient autonomy. It should
be expected that the speed at which classroom practice shifts is incremental and slower than what
policymakers might expect (Coburn, 2001) and perhaps what PLD facilitators might also expect. One
participant noted that although the short time frame of the PLD resulted in no ‘dramatic changes’, there
were small changes happening on a more frequent basis than before. It is noteworthy that participants
responded positively to questions regarding how much they learned and changed throughout the PLD
programme, suggesting that outward-facing change ought not to be the only metric of change, and that
we need to recognise that, just like students, teachers may take longer to reach the same point as others.

The varied faces which ‘shifts in practice’ can take was one justification for allowing participants to
determine their own metric of success. This in itself is difficult, however, as we do not know how far we
will progress in something that is new and, as such, there needs to be an element of flexibility built in.
Teachers ought to be afforded opportunities to reflect on their own progress of their personal goal for a
PD experience and shift the goalposts accordingly. This is something which I would provide more explicit
opportunity for in the future, based on the varied approaches participants took when granted autonomy
in the inquiry. Such an approach could also ensure that a teacher’s goal is realistic and attainable within
the timeframe provided (Hargreaves, 2002). Results suggest that more clarity could be afforded around
this for, whilst seven out of eight agreed that they found it easy to determine their success (with one
neutral), no responses were in strong agreement. It is possible that there was not enough support and/or
accountability built into the PLD around this end goal. This, however, may not be necessary if the PLD
spanned a larger timeframe, given the feedback that suggests it was not a sufficient amount of time
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overall. It is possible that teachers determining their own metric of success may not only contribute
positively to teacher efficacy and autonomy, but serve to reinforce the notion that it is indeed teachers,
and not policymakers or school leaders, that make the most significant difference to student outcomes
(Sanders et al., 1997; Willms, 2000). This in turn may provide the motivation necessary to enact change.

When asked about the PLD resulting in changes to practice compared to raising awareness, the latter was
the more common response. As awareness represents a natural first step, it indicates that in order to be
meaningful, PD ought to be a long-term process as has previously been suggested (Boyle et al., 2004;
2005; Darling-Hammond et al., 2009). The notion of systemic-level change was also reflected in the
comparison of changes to teaching practice and teaching philosophy, with the former showing greater
shift than the latter. A longer time period for the PLD may have provided more insight into the extent that
time can influence teaching philosophy. These results suggest that practice is at least perceived to shift
within a six-month time frame, however little else can be extrapolated from the present study. Indeed, as
Coburn (2001) describes, some new understanding is quickly taken on board, whilst other messages can
take a significant amount of conversation and revisiting. Changes in practice were reported by participants
at the end of Term 3, however it is known that what teachers value can easily differ from what they
practice (Hipkins, 2015; Polly & Hannafin, 2011). Whilst teacher perception was an important component
of the study, what teachers actually did was also a considerable component, which is why observation
was included in the study. Participants typically exhibited small-scale changes in observations, that
required either nuanced, detailed observations or a significant degree of probing in a later postobservation in order to be identified. This reliance on the facilitator to recognise changes suggests that
shifts in practice had begun but were still in relative infancy by the time the PLD concluded in Term 3.
Whilst observational data made tangible shifts in practice difficult to generate conclusions from, what was
clearer were those changes in perception and understanding evidenced by participants developing critical
awareness of their current situations.

5.7 Accountability
It is a common trait of adult learning that teachers layer new strategies on top of older ones instead of
changing things at a deeper level (Trotter, 2006), with some suggesting that ‘active learning’ can overcome
this (Darling-Hammond et al., 2017; Trotter, 2006). At one point in the PLD, participants only recognised
114

the variety of metacognition opportunities they could offer to students after they had engaged in a
reflective activity that made them question the extent to which they provided them to their own students.
There was no recognition of this variety when the list was simply read before the activity, highlighting the
influence of active learning and a possible consideration of the students’ perspective. Similarly, by utilising
metacognitive questions themselves during their teaching, participants in the current study enlisted active
learning by experiencing not only the process of planning, monitoring, and evaluating their learning, but
by experiencing the outcome of it. Whilst this was relatively small scale and was not sustained over the
long term, this was only due to the expectation placed on teachers that they would continue this
independently after seeing the benefits. This, however, highlights the need for accountability and
structure to embed such practices long-term.

Other research alludes to external facilitation as providing the necessary accountability to promote
change. Robertson (2008), for instance, makes a case for the importance of accountability by arguing that
“the strength of the system is the expectation that each leader is responsible for her own development.”
(Robertson, 2008, p. 31). What the present findings allude to however, is the need for accountability to
be balanced and reflect a movement away from top-down accountability to bottom-up accountability.
Such an approach can support teacher autonomy, with a facilitator serving to provide the skills and
resources by which teachers can evaluate for themselves, rather than conducting the actual evaluation.
Accountability can therefore include horizontal components which could build relationships across a
school by using various stakeholders (Lingard, Sellar, & Lewis, 2017), in an effort to minimise the effect of
changes to practice that only target a narrow set of measured parameters (Lingard et al., 2017). As
discussed later, collaboration with peers shows promise as a way of exemplifying a horizontal approach
to evaluation which does not support a competitive, isolating mentality (Darling-Hammond, 2014). The
findings also indicate that making teachers accountable for their own metacognition explicitly means that
they may be better equipped to apply learning in practice, reflecting the idea of accountability as part of
thinking innovatively (Earl & Timperley, 2015). What is clear from the present study regardless, is that
accountability measures, whilst valuable, should not come at the expense of autonomy.
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5.8 Autonomy
It could be argued that regardless of context or discipline, autonomy is a critical part of motivation (Pink,
2009). This was reflected strongly in the findings from the study, with feedback about the PLD being
“empowering and actually resulted in changes, unlike quite a lot of PD processes run in schools” as a result
of ‘professional freedom’. The relative lack of ‘system blame’ at the school level, that the results show,
might indicate that this is something teachers do believe they have the capacity to change in their
students, whether they are aware of this or not. Instances of system blame decreased throughout the
course of the PLD, which may be attributed to the natural increase in ownership experienced by
participants as the inquiry developed. The results from the present study suggest that planning PD with
an emphasis on autonomy could provide a means to achieve differentiation, which ought to be considered
when working across departments and levels of teacher experience. Not only should teachers be
reflecting on their PD experiences as learners, but they should also be conducting their own assessment
of needs and evaluations of PD activities in accordance with these needs (Mansour, Heba, Alshamrani &
Aldahmash, 2014). This is important when teachers have varying degrees of self-regulation capacity
themselves, as is often the case (Vermunt & Endedijk, 2011). As van den Bergh (2015) notes, teachers
require a degree of differentiation in PD in much the same way that students do.

Participants placed a high degree of value on the autonomy they had within the inquiry and this was a
theme consistent in the feedback. It could be argued that this goes beyond influencing perceived
satisfaction to increasing efficacy and effectiveness. This is worth considering given that traditional PD
does little to consider the perspectives and beliefs of teachers (Nielsen et al., 2008), yet personal beliefs
influence the extent to which a teacher will engage in the discourse of metacognition (Moos & Ringdal,
2012). In their research of developing teachers as metacognitive role-models, Wall and Hall (2016) found
that when the locus of control remained with teachers instead of researchers, there was highly effective
engagement in cycles of inquiry taking place. Findings from the current study suggest that a significant
way in which autonomy can be fostered is through the development of teachers as metacognitive leaders
and learners. Metacognition is thus embodied in the concept of leading through its association with
lifelong learning. For, as Robertson (2004) describes, "Leaders take responsibility for their learning and
take ownership of the process . . . These are, of course, the important principles for lifelong learning.”
(Robertson, 2004, p. 3). Teacher autonomy can afford teacher reflection, which in turn promotes thinking
around how new knowledge is best applied to practice (Parsons et al., 2016).
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5.9 Teachers being reflective and metacognitive
A significant aspect of developing professionally is the ability for teachers to see themselves as learners
as described by Robertson (2008). The provision of explicit opportunities for teachers to reflect on their
own planning, monitoring, and evaluating of learning during PD is akin to what they would expect of a
metacognitive student during a lesson. The findings of the current study suggest that this can be
effectively achieved through the iterative nature of inquiry. In addition, a collaborative online space, such
as the Hub Doc utilised in the present study, provides an easy place for this development to be recorded
that caters to different teachers working at different speeds through their respective cycles of inquiry. By
utilising facilitator expertise to comment on this document, questions can be asked and clarification
sought in an on-going process, that develops teacher metacognition through accountability and
autonomy. By having question prompts and an iterative layout, the Hub Doc was intended to overcome
the reality that educators have often not had opportunities to learn how to reflect critically (Roberston,
2004). Another aspect that the Hub Doc may serve as a means of supporting participants to learn the
reflection process is through the expectation of its use, reflecting the idea that regular reflection can cause
a habit (Robertson, 2004).

When Fernandez et al. discuss teacher learning they state that "teachers will need to develop a disposition
towards their practice that is grounded in a vision of teaching as a site for learning and of themselves as
actively in charge of their ongoing learning process." (2003, p. 182). Therefore, because effective PD
involves teachers assuming a position as both teacher and learner (Darling-Hammond & McLaughlin,
2011; Lampert, 1998), opportunities ought to be embedded with the experience which afford teachers
the opportunity to recognise and challenge their own assumptions and beliefs. Furthermore, it could be
argued that this process ought to be explicit, given the recognition that, according to Harwell,
"professional development often fails to produce its intended results: When the information and/or
strategies presented via professional development contradict the participating teachers’ beliefs, the
teachers usually go right back to what they had been doing all along." (2003, p. 4).

The study found that the challenging of assumptions around teaching and learning provided a tangible
means by which teachers could develop their own metacognitive awareness. In the present study, it took
time for participants to arrive at a place where they were appreciative of the need to unsettle themselves
and be honest in order to surface assumptions that could be challenged. It remains unclear whether this
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was due to confidence and group dynamics, experience, or something else entirely. Nonetheless, there
was a subtle shift in the recognition of participants’ own thinking and how this thinking might influence
their own learning. For example, many participants were not at first aware that they responded with
questions about what we could do in the classroom, with explanations about the students’ home lives.
This was a default position that reflected a search for an external source of explanation or, in some cases,
blame. But such attributions became increasingly infrequent as discussion shifted to hinging more on
teacher’s own perceptions and practice. This was not though, as one can expect, an immediate process.
Some held strong assumptions and beliefs about what learning should look like and how it ought to be
almost entirely externally moderated (that is, rather than by the learner themselves). It was a starting
point, however, in that it led to opportunities for participants to surface these assumptions and hear
perspectives that possibly differed from their own. Had the process been rushed in order to reach a
preconceived target or checkpoint, it is possible that shifts in beliefs and practice may have been smaller
or more superficial.

As teachers, we have been through a personal experience of education that must have been successful to
a degree (as we are all now qualified), which may suggest an assumed level of knowing what works best
or not. This may be conscious or not but either way undoubtedly feeds into a belief structure around ‘what
works’ for learning that subsequently informs our practice. One assumption raised during the inquiry was
that technology is the reason why teachers of a younger generation teach differently, possibly because of
the obvious changes afforded by technology. This is upheld as an example of an assumption because the
resource which prompted this discussion was not in fact discussing technology, but pedagogy. By
defaulting to this assumption, however, this participant highlighted the dangers of allowing external
explanations of phenomenon to obscure opportunities to deepen our own pedagogical knowledge and
expertise.

The present study suggests that reflection cannot be easily separated from the learning component
represented in a PD setting. This should come as no surprise given the long-standing appreciation for the
role of reflection in learning, that is upheld by contemporary research (Greenleaf et al., 2011; Trotter,
2006). For, whilst the evidence is strongly in favour of students developing aspects of self-regulation, the
same can be said for teachers (Randi, 2004; Rao et al., 2017) given that as teachers we are learners too
(Perry et al., 2008). In the current study, there was a correlation between teachers’ meaningful
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engagement in reflective activities and the inclusion of explicit metacognition instruction in the classroom.
Whilst this could be a reflection of motivation or personality, it should be noted that this correlation did
not exist for the same participants for the duration of the study, but that classroom practice typically
occurred following teacher reflection. One component of this observed was that teachers who reflected
on the metacognitive activities, such as responding to reflective questions, found they were able to
empathise with students and pre-empt how this might be easy or challenging for them. A similar finding
has been reflected in recent research (Rao et al., 2017). As well as ultimately leading to increased student
performance (Xiaodong et al., 2005, as cited in Moos & Ringdal, 2012), teacher metacognition can also
foster the innovation and adaptability that teachers need to manage constantly changing curricular
revisions (Moos & Ringdal, 2012). In this sense, teacher metacognition can be seen as a tool that can be
used to harness future learning, reinforcing the notion that it ought to be a component of PD regardless
of curriculum context.

“Developing a metacognitive stance toward one’s own teaching—thinking about how you think about
teaching—can be a wonderfully natural entry point into iteratively changing one’s own teaching practice.”
(Tanner, 2012, p. 118). Wall and Hall (2016) found that whilst their initial intention was to be focusing on
student outcomes, it became apparent that they needed to focus on teacher’s own learning. Similarly, the
current research sought to ultimately develop students’ metacognitive capacity but spent a significant
amount of its life exploring and developing teacher metacognition. This could be translated as support for
the argument for extended time frames in PD, or of highlighting the complexity of the topic (Baker, 2002,
as cited in Wilson & Bai, 2010). However, it is evident from the present study that teachers need to be
metacognitive in order to enact new learning, bringing to light the question of how this might be achieved.
In the current study, a significant portion of time was taken to foster awareness of one’s own practice,
assumptions, and understanding of the concept of metacognition itself. It was not until later on in the PLD
that the reflection on the learning started to become evident and only then relatively minimal. For
example, the following aforementioned quote:

I’m not making explicit to my students what the skills are that are valuable in my subject, because
that was one of my questions and I was like ‘oh I know why they are valuable’ but then realised I
wasn't actually translating that [explicitly for the students]. (Rachel, FG3)

119

The extent to which this translation was lacking raises the following questions: Are we really evaluating
how significant the learning that’s taking place is, and evaluating how well we understand it through the
ways in which we embed it into our practice? The strategy of questioning seems to be an easy, tangible
way of developing metacognition, an idea reflected by Tanner’s (2012) approach to developing
metacognition in Biology students. A series of sample questions presented by Tanner (2012) were utilised
in the current study (Appendix K) to provide participants an accessible base for developing activities to
foster teacher metacognition. Having teachers select questions based on identified areas of need, for
example, fostered deep reflection on practice and subsequently rich discussion. Teachers could be asked
to track an aspect of their practice routinely, such as time spent on critiquing a lesson, or a commentary
of thoughts and questions as they engage in a professional reading. This latter example could utilise the
‘Connect-Extend-Challenge’ strategy described by Ritchhart et al. (2011). A self-recording activity such as
this is an example of one which pulls together a number of the concepts discussed in this chapter. Firstly,
this would encourage autonomy and accountability through the individual nature of it. Secondly, it would
produce evidence which could be used as a basis for later reflection in the later stage of the metacognitive
model, to steer the inquiry process. Thirdly, it would give the teacher experience in a task that they could
use with their students and the chance to consider how to contextualise it to their classroom.

Based on the perceptions of teachers from the current study, coupled with relevant literature on the topic,
it can be concluded that reflection is part of effective practice, not an addition to it. It follows, therefore,
that we cannot be too busy for it. As reality often overrides this logic, based on what the current study
revealed, support structures need to be embedded to ensure that teachers can bridge the gap between
what they value and what they practice (Polly & Hannafin, 2011).

5.10 Support from the school system
"School leadership is second only to classroom teaching as an influence on pupil learning” (Leithwood,
Harris, & Hopkins 2008, p. 27). So, whilst it is the teacher who may have the most significant impact on
student learning (Fullan, 1991), there must be an appreciation for the role that leadership plays in
rationalising, supporting, and resourcing teachers to be effective. The findings from the present study
suggest that providing the means by which autonomy can flourish is a key role that school leaders play in
having PD that is effective and sustainable.
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Whilst the PLD of the present study was able to fit within the wider, long-term professional development
vision of the school (and indeed the Community of Learning (CoL) in which the school is part of), there
was resistance during those times where it was explicitly linked to these school goals and objectives. For
example, one of just two reported disappointments with the PLD was “the way the PD was forced to fit
with the school’s PD setup.” This resistance was less about content and structure and more about the
perception of having PLD goals and initiatives ‘thrust upon’ teachers. The ineffectiveness of top-down PD
approaches is prevalent in the literature (Borko, 2004; Guskey, 2002) and whilst not without criticism, the
notion that it ought to be avoided was reflected in the feedback from teachers in the present study.
Feedback comments that described the PLD as “more genuine, engaging, and relevant to my practice”
when compared to more traditional top-down approaches that the participants had experienced in the
past, suggest that the way in which school leadership frames PD can, at the least, have an impact on how
it is perceived. This may not be the case for all teachers, and I recognise that those voices who were
comfortable with the role of school leadership may not have voiced their satisfaction to the same extent
as those opposed. Nonetheless, this finding reinforces the importance of autonomy by suggesting that
negative connotations may be associated with perceptions of being ‘micromanaged’ or not fully trusted.
When, for instance, the PLD was discussed in terms of how supportive it is of the wider school goals, there
was some pushback by participants who perceived this to be ‘shoehorning’ of our inquiry to enable ‘box
ticking’ to occur. At times in the research when the notion of such ‘box-ticking’ was represented, there
was angst shown at the feeling that authentic learning, whether that be of teachers or students, was being
substituted for the need to progress with regard to a less authentic metric, such as covering content or
summative assessment reporting. Comments such as “we’re trying to meet our own deadlines we are not
worried about theirs.” highlight the internal struggle that often comes from the consistent prioritisation
process that teachers undergo. Despite research that shows PD to be effective when aligned with wider
school goals (Cohen & Hill, 1998; Darling-Hammond et al., 2009), potential negative connotations or
confusion ought to be pre-empted and managed in a way that does not impact teacher motivation and
autonomy.

Much like the need for students to see metacognition modelled by their teachers, teachers may also
benefit from seeing school leaders modelling this concept. How this might look is beyond the scope of the
present research, however anything that makes their own thinking and learning explicit (Wall et al., 2010)
might help to develop a school culture of fostering metacognition. It is worth noting that whilst school
leadership does influence teachers’ professional growth (e.g., Blase & Blase, 2000), ultimately it is the
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teacher who is responsible for change in classroom practice (Fraser et al., 2007; Fullan, 1991; Van der
Klink et al., 2017). This serves to highlight the importance of teachers recognising that the locus of control
resides with them and that issues of self-efficacy should be considered at a personal level before a school
level. Whilst the current study reinforces this notion, it also highlights the need for clear channels of
understanding between school leadership and teachers so that there is a shared vision that can be acted
on collaboratively. Without such communication, it is possible that teachers’ trust and autonomy is
jeopardised. Regarding school leadership, Perry et al. (2018) also note that justifying PD to school
leadership will result in resourcing if it is viewed as essential as opposed to ‘nice to have’, suggesting the
importance of a clear rationale for PD that indeed does link to a school’s wider vision and goals.

5.11 Structure and support
In the present study the inquiry process needed conscious nudging forward as participants routinely
expressed a desire for sharing anecdotal experiences. Whilst not disadvantageous itself, and indeed
reflects a core aspect of building collaboration (Vaioleti, 2006), much of this conversation was not
conducted in ways that were conducive to critiquing and shifting beliefs or practice. This behaviour may
be explained by the relatively isolated nature of the teaching profession (Lortie, 1975, as cited in
Robertson, 2004) resulting in the need for ‘downloading’ that which has been happening through the
course of the day (Robertson, 2004). In addition, teachers can put considerable effort into maintaining
congeniality in conversations so as to avoid conflict, which can come at the expense of improvement to
teaching and learning (Nelson, Deuel, Slavit, & Kennedy, 2010). It is important, therefore, that PLC
discussions are critical in nature (Jaworski, 2006; New Zealand Ministry of Education, n.d.), suggesting an
area where structure and guidance can be expected as necessary. The reason for providing such structure
is evident in research conducted by Coburn:

The conditions for conversation were crucial because without the opportunity for deep
engagement, without the time and structure to delve into and construct an understanding of
messages from the environment and figure out ways to integrate new practices or ideas into the
complex world of the classroom, it was unlikely that messages touched classroom practice
(Coburn, 2001, p. 159).
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In analysing the results from the study, this apparent tendency reduced as the inquiry progressed,
suggesting that participants grew in their confidence or commitment to change. Having a repository of
artefacts and reflections in the form of the Hub Doc proved to be a useful means of ensuring discussions
were evidence-based, something which Timperley et al. (2007) note as an important element. Teachers
do, however, often discuss generalities of practice that are not based on evidence (Nelson et al., 2010).
From a facilitation perspective, such evidence was particularly useful with one-on-one discussions as it
allowed for a more individualised analysis of the participant’s goals, reflections, and next steps within the
inquiry model. Some data from the study suggest, however, that there may not always be a clear rationale
or appreciation of evidence to inform practice. The comment from Frank that “you don’t want to
document, you just want to be an effective teacher and learn from your experience” exemplifies the
perception of a false dichotomy whereby the documenting process can be perceived to come at the
expense of ‘real learning’. In reality, however, this dichotomy does not exist, as the process of writing or
recording what has taken place can be considered a form of ‘dynamic reflection’ (University of Michigan,
2015) and, therefore, can foster metacognition and be its own form of learning. As well as highlighting an
assumption around the relevance of documenting that could be challenged, this also suggests the
importance of teachers engaging in their own evidence as a means of building the rationale for it.

One point at which the inquiry was nudged forward was when, in summarising conversation up to that
point, I explicitly stated to the group that we will need to change ourselves (by becoming more
metacognitive) before we can expect change in our students. The effect that this had in steering the entire
conversation may have been significant due to the way in which it harboured a sense of ownership and
personal responsibility in participants, that was rooted in action and not in discussion. This outcome
echoes that of Richmond and Manokore (2011), who found facilitator expertise to be useful in keeping
the PLC focused and in having participants consider their own roles and responsibilities as members of a
PLC. Asynchronous communication in the study, however, was less effective at focusing and progressing
the inquiry. The decreasing frequency with which some participants engaged with the Hub Doc resulted
in increasing inconsistency with the documentation process. Because this was only the case when
participants were asked to do this independently and in their own time, it offers an argument for providing
structured time within which such activities are an expectation. Based on the aforementioned discussion,
such activity also needs to be perceived to be relevant - not a tick box exercise of amassing artefacts for
the sake of evidence, but a living document that reflects the dynamic process of inquiry.
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Whilst there was a general appreciation for the autonomy that came with participants defining their own
success metric, the results indicate that this could have been more effective had it been more structured.
Just as students conducting an inquiry need structure in order to take advantage of the freedom, so to,
perhaps, do teachers. Coburn (2001) refers to formal settings resulting in productivity, with sufficient time
and resource for teachers to think thoroughly. The literature does not provide a blueprint for such
structure and, as such, I am not yet clear about how it might look but consider that providing examples of
inquiry goals would be a useful first step. This could extend to include examples of how teachers have
reached these goals and how they have evaluated their own inquiry process. Pre-existing or common
evaluative tools may be useful for this and suggests an area of future improvement for a similar PLD
programme. It could be suggested that by using frameworks already familiar to teachers, such as the NZC
Key Competencies, to help unpack metacognition and the inquiry cycle for the process of inquiry (New
Zealand Ministry of Education, 2007), more time could be spent on the content of the PLD given the
familiarity with the process itself. Feedback by participants, however, was not sought regarding this
specifically and, as such, this point is speculative and raises a consideration for further research.

The feedback that showed participants valued the way in which the PLD was facilitated could offer insight
into how future PLD in this specific setting might be effective. This feedback, whilst overall positive,
expressed a theme of participants desiring more structure in some areas of the inquiry. The role of
facilitator involved seeking a constant balance between offering sufficient support and guidance to
participants without being too prescriptive, and there is an acknowledgement that this balance will differ
between individuals. Yet this very act of seeking a balance, rather than enforcing a predetermined
method, aligns with Robertson’s Coaching Leadership model (2008). This model posits that a facilitative
approach is most effective to maintaining a professional relationship that can adapt to challenges as they
arise - an important aspect in an inquiry that has a somewhat fluid and potentially obscured pathway to
success. One participant suggested that thinking skills and metacognitive strategies which are crosscurricular in nature could have been identified earlier on in the PLD. This suggestion is considered as an
example of providing structure and support whilst also affording autonomy, as it would still require
teachers to adapt such resources to their own classroom context. As the importance of autonomy was a
key finding of the current study, arguments toward the idea of structure ought to not come at the expense
of autonomy. Rather, this research suggests the need for ample support and guidance so that autonomy
can be realised. This could be likened to the provision of a well-maintained car and a detailed map, but
with teachers still having the choice of where to drive and what route to take. “Having too much structure
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. . .”, one teacher participant commented, “. . . could limit the amount of creativity and adaptability of the
ideas for different individuals”. This reflects the notion of Valli and Buese (2007) that when teachers seek
to ‘follow the rules’ of PD they do not end up teaching adaptively, which is required to meet the needs of
a diverse student body. In such a case they lack the empowerment needed to make decisions (Parsons et
al., 2016).

Having a degree of external expertise meant that there was a place to go to ask questions and seek
feedback that afforded consistency. This finding is reflected in the research of Klieckmann, Trobst, Jonen,
Vehmeyer, and Moller (2016) who found that teachers with only access to resources had lowerperforming students when compared to those who had the same access together with expert support.
Similarly, Darling-Hammond (2014) notes that strong PLCs need strong leadership to ensure the provision
of opportunities, time, resources, vision, and support. Whilst the present study suggests that support in
the form of a facilitator was beneficial, this role may have been better taken advantage of by offering
models of practice as Darling-Hammond et al. (2017) suggest. By inviting participants to observe my own
practice early on, the speed at which they grew in confidence providing metacognition instruction may
have increased. Although, it is worth noting that I had not observed metacognition instruction being
modelled by an expert. This meant effectively, that my level of expertise existed relative to the expertise
of the participants, rather than in a formally acknowledged sense.

One area in which structure appears to be highly valuable is with regard to teacher reflection, given the
aforementioned recognition that participants gave to reflection whilst simultaneously accepting that it
seldom gets prioritised in practice. The findings indicate that the formation of a strong, collaborative PLC
can provide an effective platform for such reflection, echoing the notion that it is important to be able to
have “support for taking risks in teaching” (Hipkins, 2015, p. 40). Timperley et al. (2014) share a similar
philosophy when they argue that “Inquiry is difficult for individual teachers to do in isolation from their
colleagues or from leaders. Nor can leaders decide what the focus of their inquiry should be. It is the
collaborative inquiry process that matters.” (Timperley et al., 2014, p. 5). Whilst it is rare for teachers to
sustain ongoing inquiry independently (Muijs et al., 2014), this does not necessarily mean that external
expertise is by default required. It is possible for teachers in a PLC to support one another in this process.
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5.12 Collaboration
According to the current study, collaboration was a significant component of teacher development, with
several comments made at the conclusion of the PLD in favour of its collaborative nature. Collaboration
and conversation represented one of two common responses to the question regarding the most
beneficial aspect of the PLD, and it is noted that much of this collaboration occurred outside and beyond
the bounds of structured opportunities for it. This highlights the participant-focussed approach to the
research which provided scope for development in areas not initially designed for. Had a rigid structure
for the PLD been used, then this insight may not have had the opportunity to surface. As well as affording
a means of accountability, this collaboration aspect led to richer learning by being a refreshing and
informative source of information. This may be explained through the idea that variety (e.g. through peer
observation and discussion) can support learning (Brown, Roediger III, & McDaniel, 2014; Orgill, 2012).
One common reason explicitly cited by participants was because of the power embodied in sharing
experience and perspective, a trend typical in the literature (Meirink et al., 2007; Robertson, 2004; van
Veen et al., 2012) and reflective of a shift from top-down to bottom-up PD (Butler & Schnellert, 2012).
Although teaching can be an isolating experience (Buchanan et al., 2013) note that teaching can be an
isolating experience, however, this can be overcome through collegiality. When Vygotsky’s (1978) notion
that learning is inherently a social experience is considered, we can appreciate the inherent value of
collaboration as a means of fostering collegiality.
In the present study, there were some occasions where participants were initially reluctant to share
beliefs and practices at a deeper level than what typical collegial conversation would reveal. Whilst this
may not have been the case in a less structured setting where there was less of a sense of accountability,
further research would be required in order to consider this an explanatory factor. One factor that the
current findings allude to, however, is the confidence in using the vernacular required to describe things
in a given perspective. At the beginning of the study, participants were hesitant to share what they
believed they already did that fostered students’ metacognition. Despite a strong sense of collegiality
present at the very first focus group, and a series of efforts from a facilitation perspective to establish a
safe space for discussion, it required some rephrasing and abstraction by the facilitator before discussion
started flowing. Whilst there were video and text resources shared with participants prior to this first
gathering, it appeared to take time for confidence in discussing the topic to develop. This growth occurred
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at a faster rate when the focus group discussions are compared to the one-on-one interviews, however,
alluding to the degree of confidence required to articulate and share to teachers from a range of other
learning areas and levels of experience. In this instance, an under-rehearsed vernacular may help to
explain this challenge in teacher sharing. In another example, participants were initially reluctant to share
their own personal responses to a reflection activity done in Focus Group 2. The comment by one
participant that “it would be nice to know where everyone else is” (Rachel, FG2), however, further
indicates that it was not so much the outcome of sharing at a deep level that caused hesitation but the
process of doing so. An under-rehearsed vernacular regarding the ‘how to’ of sharing may again be part
of an explanation, however, is largely unsubstantiated in this case. One

Whilst new knowledge can be built effectively in a collaborative environment (Harris & Lambert, 2003),
such an environment can also result in reassurance that teachers are not the only one experiencing
challenges (Jao & McDougall, 2015; Robertson, 2004). This notion leads me to question the extent to
which explicit trust-building ought to occur in a PLC, and whether it was sufficient in this case. Although
all participants indicated in the final questionnaire that they had sufficient collaboration skills to conduct
the inquiry within a PLC, it cannot be assumed that explicit collaboration training could not have further
supported them. Such training has indeed been associated with successful PLCs elsewhere (Mindich &
Lieberman, 2012), and participants may not have been aware of the ways in which collaboration tools and
protocols may have deepened discussion (Nelson et al., 2010).
Although the results also indicated that all participants felt confident and validated in sharing with the
group, this does not suffice to say that sharing reached its potential and that participants felt safe and
secure in sharing all aspects of their practice. One way I endeavoured to develop a safe space was, as a
facilitator, showing vulnerability although feedback on the effectiveness of this particular strategy was
not sought. Likewise, feedback was not explicitly gathered regarding the possibility of an underlying fear
of judgement through appraisal when links were made to school goals and appraisal, rendering such an
explanation merely speculative. As Robertson (2008) reminds us, recognising that we are ‘not alone’ is an
important step in initiating our development and it cannot be ruled out that this step was not sufficiently
completed in the present study. In this vein, a PLC structure which affords participants a legitimate space
to air anxieties or concerns can build trust and collegiality (Robertson, 2004) and is perhaps an important
component of PD that encourages assumptions and beliefs to be openly discussed and critiqued.
According to Nelson et al. (2010), trust and respect are fundamental components in the ability of a PLC to
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foster critical discussion and, as such, should be explicitly developed as part of a collaborative inquiry. One
example of how this was tried was through the validation of all responses and electing for questions over
assertions. When, for example, Frank showed a misconception of metacognition early on in the PLD, care
was taken to not expose this as a misconception straight away. Instead, questioning was used to gain a
better appreciation of his understanding before using empirical evidence and relevant literature to reveal
an alternative way of understanding the concept, an approach that Nelson et al (2010) contribute to an
effective PLC. Encouraging peer discussion among participants was another means by which this trust and
respect were fostered.

Peer observations represented a particularly effective collaborative component of the PLD, illustrated by
anonymous feedback such as: “I especially enjoyed the opportunity to observe other teachers and discuss
these ideas together. I would take further advantage of this if I were given the opportunity again”. This is
noteworthy given that, although recommended based on evidence, there was no compulsion yet uptake
was high. As well as the power of formal conversations among colleagues, such as those which took place
during the structured PLD sessions, Coburn (2001) notes that informal conversations can be equally
influential. In addition, Jackson and Buegmann (2009) conclude that a teacher’s performance is influenced
by the teaching of their peers. This might help to explain why participants found the peer observation
component of the inquiry so valuable. Another reason could be due to the low-stakes nature of peer
observation when compared to traditional observation, as commented on by Burke (2013), or in how the
sharing of a problem can develop ownership (Robertson, 2008) and therefore engagement. Whilst not
discounting its value, Hammersley‐Fletcher and Orsmond (2004) note that peer observation ought to be
combined with a common purpose and perception, a notion reflected in the reminder that time in a
collaborative inquiry can be used ineffectively (Timperley et al., 2007). This highlights the need for an
effective observational tool and perhaps a yet-undetermined level of confidence and capability for a
teacher to carry out an observation on a peer. The peer observation tool used in the present study was
developed through a series of rich discussions which itself was considered a valuable aspect of the PLD.
The validity of this tool was not thoroughly teased out, however, and therefore it may not represent an
effective means of gathering data pertaining to students’ metacognitive capacity (Appendix J). One
suggestion to alleviate this concern might be to include the collection of student data which can be
discussed at the same time as, according to Supovitz (2012), combining a discussion of student data
together with feedback around teaching is significantly more beneficial than discussing one of these
elements in isolation.
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Structuring can play a role in promoting collaboration, with the current study reflecting the notion that it
is good to have a cross section of expertise in a PLC in order to foster cross-pollination and collaboration
(Butler et al., 2004). This also bears resemblance to the cross curricular approach for PD that has been
suggested by recent research to be the most effective (Mannion & Mercer, 2016; Perry et al., 2018). When
comparing the present PLD to others they had experienced, one participant described it as a horizontal,
rather than vertical, means of sharing information. This I consider is an effective way of describing how
collaboration can cut through the traditional hierarchies that may be formed by traditional top-down PD
initiatives. The “platform for excellent professional intellectual engagement korero” that this teacher
went on to describe, alluded to the idea that typical professional conversation does not occur to the same
depth as a structured PD programme could afford. Taking the horizontal theme one step further, this
author argues that teachers should explicitly share and make reference to their PD experience with their
own students. Such an approach to collaboration may serve to model how links can be made across the
curriculum, in-line with the aforementioned discussion of modelling. This approach could potentially help
to reduce the 34% difference Hipkins (2015) notes exists between teachers’ value of cross-curricular links
and their provision of explicit opportunities for their students to do so, by having such links become a
natural part of classroom discussion. Jao and McDougall (2015) note that collaboration can lead to further
collaboration, suggesting that this component may be a vital element in ensuring sustainability of a PD
programme.

5.13 Sustainability and long-term development
The feedback from the current study’s participants suggests that the PLD approach used is, at least,
perceived to be sustainable. Whilst the time frame limits the study’s ability to evaluate whether this is
real or not, the fact that all participants either agreed or strongly agreed suggests that the basis for a
sustainable structure existed. The findings suggest that such expertise and structure may also be able to
build sustainability into a PD programme. The success of the peer observations offers one example of how
a previously established structure, consisting of an observation template and teacher-pairing, allowed for
learning to continue in the absence of a facilitator. Whilst this does not negate the need for a certain level
of facilitation in the early phases, it does offer optimism for facilitator involvement to taper off over time.
Darling-Hammond considers peer observation to be “perhaps the simplest way to break down
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professional isolation” (2014, p. 13), which could in turn foster collegiality that can be harnessed to
promote sustainable processes. Ideally, this would afford the PLC the momentum to propel itself when
combined with the previously discussed component of teacher metacognition.

Because sustainability is an often-neglected aspect of PD (Guskey, 2002), it may be worth considering it
as an explicit focus from the early stages of a PD programme so that participants can consider how
momentum could be sustained in the long-term. Set as an explicit goal, this could then afford the
opportunity for teachers to plan, monitor, and evaluate their own progress toward it. One strategy which
Robertson (2008) would argue is crucial to their development, is teachers seeing themselves as leaders of
both their own classroom and their own learning. By the time this PLD concluded, participants were well
on their way to seeing themselves as leaders, as evidenced by the limited degree of support they required
in planning the implementation and evaluation of their subsequent cycles of inquiry. To support this using
the study findings, it is argued that promoting teachers' metacognitive capability could equip them with
the skills to sustain their own development. This is an important consideration in light of the meagre
amount of research that explores the acquisition of skills and knowledge pertaining to teachers being
able to change their practice for the benefit of student achievement once external PD support has been
removed (Alton-Lee et al., 2000). Although a suggestion that PD ought to consider teacher metacognition
may appear obvious or biased in light of the current study, I would argue it is a critical aspect of any PD,
regardless of context or intended outcome, due to the adaptable nature of a metacognitive skill set. As
well as providing a vehicle for more effective teacher learning, it has been referred to as as powerful
means of connecting the dots between the variety of pedagogical initiatives that are found throughout
education (Hipkins, 2015).
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Chapter 6: Conclusion
6.1 Introduction
In this chapter, the research will be discussed through the lens of the research questions. References to
PLD refer to the specific professional learning and development programme the participants undertook,
as distinct from PD which refers to the overarching concept of professional development. The research
questions the current study sought to answer are as follows:

1. What do teachers currently believe and do that is considered to foster students’ metacognition?
2. How might teachers conduct a collaborative inquiry into building capacity for developing
metacognition in their students?
3. What recommendations can be made about a Professional Development framework that is
collaborative, meaningful, and sustainable?

Firstly, conclusions will be drawn from the research pertaining to what teachers believe and do that is
considered to foster students’ metacognition. At this point it is worth considering the gap that is known
to exist between teachers’ espoused theories and teachers’ enacted theories (Polly & Hannafin, 2011).
That is to say, what teachers claim they do does not always align with actual practice and, therefore,
conclusions about the impact on students cannot be drawn based only on how teachers describe their
practice. This first research question is, therefore, not aimed at detailing what teachers do, but how they
perceive their practice to shape their students’ metacognition. In response to the second research
question regarding how a collaborative inquiry might be conducted, specific PD activities are identified.
This practical response to the research question intends to counter the lack of such an approach in the
relevant literature whilst simultaneously synthesising the findings from the Discussion chapter. The
previous chapter encompasses the rationale for selecting these activities, based on the findings of the
current study and the relevant literature. Thirdly, recommendations that can be made about a
professional development framework that is collaborative, meaningful, and sustainable are presented.
These recommendations have been developed through an analysis of the research findings carried out
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against a backdrop of what is known to be effective in administering PD. Whilst these recommendations
are specific to the context in which the research took place, relatability has also been considered in the
manner in which they are presented. Finally, a discussion of limitations of the study is followed by
suggestions for future research.

6.2 Research Question 1: What do teachers currently believe and do that is
considered to foster students’ metacognition?
It is clear from the current research that teachers harbour an appreciation for the role that metacognition
plays in their students’ learning and development. The basis for this conclusion extends beyond the
findings from a small group of motivated and interested participants to include the stakeholder
engagement stage and the response to the initial call for participants of the study. Teachers appear to not
only believe in the importance of metacognition and SRL in secondary education, but in the way its
relevance and importance is increasing in the current knowledge-age economy. Despite this perceived
importance and relevance, however, the present study found that there is limited attempt made to
prioritise the development of metacognition explicitly. One possible reason for this phenomenon
identified by the present study is the difficulties associated with complexity of the concept and the
associated vernacular. Another reason may be the deprioritisation of the development of competencies
such as metacognition in teaching and learning programmes. The current study found no evidence to
suggest that this deprioritisation is intentional or desirable, indicating it is instead an unfortunate by
product of that which is considered to be more urgent or of more relevance to the subject area around
which the secondary school system is structured. Indeed, the content-focused ‘back end’ of the NZC and
its associated summative assessment mentality appears to be what teachers feel most urgently compelled
to ‘get through’ predominantly for accountability reasons, in a profession that is constantly straining their
time and mental resources.
From the current study there appeared to be a range of activities and pedagogies that could, and
undoubtedly do, support student metacognition. Teachers encouraging students to set goals and
complete reflective evaluations on their work appear to be the most common tasks to promote
metacognitive awareness. However, these practices are typically implicit because they are secondary or
anecdotal when compared to the work that is aligned to modes of assessment which, in many cases, are
developed around content and not competencies such as metacognition. Not only does this mean that
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such activities may not carry the same perceived significance for the students as the content and hard
skills do, but that such an approach may not be accelerating the students’ metacognitive development
beyond a rate that would be expected to develop naturally. This is worthy of consideration for, as Hattie
(2012) notes, there is a natural growth of effect size 0.4 year on year which will happen regardless of what
is taught and how. Thus, this figure is considered as the ‘hinge point’ for effective teaching whereby only
those things above an effect size of 0.4 are serving to add value to students’ time at school and, by default,
worth doing in practice. The current iteration of his meta-analysis placed the explicit teaching of
metacognitive strategies at an effect size of 0.69 (Hattie, 2012), reflecting the general trend that it is
considered to be one of the highest impact approaches that is also widely applicable (Higgins, Kokotsaki,
& Coe, 2012). Such research analyses do not, however, indicate what specific teaching practices underpin
this, reinforcing the rationale for a means by which this can be explored in a contextualised way.
The current research indicated very few insights into explicit practices that teachers currently do to foster
their students’ metacognition, which meant that this research question was difficult to comprehensively
answer. A study with a longer timeframe would no doubt overcome this as others would suggest (English
& Bareta, 2006; Hilden & Pressley, 2007; Parr, Timperley, Reddish, Jesson, & Adams, 2006), because the
majority of the time was spent developing a basis for learning metacognition instruction strategies rather
than developing, trialing, and adapting various strategies as I had originally intended. Therefore, when
measured in expected ‘end points’ the progress of the PLD was disappointing from the researcher’s
perspective, however, when measured in terms of overall progress it was very insightful because it
highlighted aspects that were not initially considered to be as significant. Thus the recognition of the time
it takes to lay a foundation is itself a key finding of the present study, reflecting the notion that it can take
teachers a full year to learn to see themselves as a change agent before shifting practice in a way that
ultimately serves their students (Nielsen et al., 2008). Practically, what this resulted in was an increased
focus on the mechanisms of the PD aspect of the study whereby instead of working on strategies to
develop students’ metacognition, the emphasis became on developing teachers’ metacognition. This shift
was easy to justify because the philosophy I upheld throughout the study of best serving the participants
over my own data collection.
Placing priority on the needs of participants was one reason that the current study sought to understand
what teachers themselves consider they do to foster metacognition for without a clear understanding of
these perceptions, it was assumed, PD would risk being generic and done ‘to’ participants rather than ‘by’
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and ‘with’ them. This means that a response to this research question was not intended to unearth a
range of effective metacognition teaching strategies but rather elicit perceptions around these. The
effectiveness of specific instructional strategies and their effects on student learning would, as suggested
in the recommendations section, be a good follow-up study. One finding regarding teacher perception
was that an understanding of and appreciation for metacognition did not automatically translate into
explicit teaching practices, and that the complexity of the concept meant that perceiving to ‘understand’
it may not in itself be enough. Much like a large house needs large, solid foundations, so to do teachers
need a clear appreciation of how metacognition looks and feels like explicitly before they can be expected
to teach it. This perhaps is unsurprising when we consider the challenges associated with teaching an
unfamiliar topic – even when we may be an experienced pedagogue. This finding consequently places a
strong emphasis on the findings of the second research question so that strategies for laying a foundation
for developing explicit metacognitive teaching practices might be best developed.

6.3 Research Question 2: How might teachers conduct a collaborative inquiry into
building capacity for developing metacognition in their students?
Generally speaking, the literature is not as detailed in answering the question of ‘how’ as it is in answering
the ‘what’ and the ‘why’ of developing PD for metacognition instruction. We know, for instance, that
collaboration has been associated with effective PD in a New Zealand secondary context (Meissel et al.,
2016; Poskitt, 2014). The literature is less explicit regarding specific PD activities which can be used to
leverage its potential. Whilst it is acknowledged that there are too many nuances and choices that hinder
the ability for research to prescribe exactly what should take place in school (Hendrick & Macpherson,
2017), one intention of the current research is to afford some suggestions which are practical in nature.
Although such suggestions recognise the limitations afforded by the specific context in which the present
study resides, it is hoped that this recognition subsequently highlights the importance of considering
context for PD in general.

The current research indicates that teachers, embedded in a highly pragmatic profession, want tangible
strategies that are easy to understand and deploy. "Theoretical constructs are intellectually stimulating,
but if there are no clear ramifications for instruction and practice, and no direct and substantive
implications for the classroom, then the field will become opaque, irrelevant, and obsolete." (Karaali,
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2015, p. 449). However, teachers may not be aware of the way in which figuring out an answer to the
‘how’ question themselves brings ownership and autonomy that is more likely to result in a meaningful
shift in practice as opposed to "cosmetic modiﬁcations of practice" (Gess-Newsome et al., 2003, p. 763).
As Guskey posits in his model for teacher change, when teachers experience successful implementation
of something new then their attitudes and beliefs will shift accordingly, as “They believe it works because
they have seen it work, and that experience shapes their attitudes and beliefs.” (2002, p. 383). Hall (2009)
also asserts that the learning environment, and not the self, ought to be the starting point. In a similar
vein, the literature pertaining to coaching, whilst clear in justification, offers limited guidance in terms of
specific activities (Gibbons & Cobb, 2017).
Based on this identified gap in the literature, a summary of suggested PD activities and opportunities is
presented below based on the findings from the present study. Whilst not all activities were conducted in
the present study’s PLD programme, the results from what did occur provide enough rationale for the
inclusion of activities presented in similar research. The term ‘activities’ recognises that the list does not
intend to capture all aspects of PD, but rather just the practical aspect. Such activities, it could be argued,
may be applicable for PD specific to metacognition or another topic.

•

Providing the rationale and coaching for teachers to develop their own metacognition, in an
ongoing and iterative manner that is explicit

•

Regular, ongoing opportunities for teachers to engage in critical discussion with teachers from a
range of learning areas and areas of expertise

•

Opportunities to be part of a PLC that engaged in activities explicitly for the intention of
establishing an effective, collaborative community of practitioners

•

Peer observations as a regular tool for feedback and accountability, embedded in the inquiry
process

•

Regular face-to-face discussion that values both critical discussion and informal, collegialitybuilding conversation

•

Reflective activities to critically evaluate one’s own practice and surface assumptions related
directly to practice. For example, the self-evaluation of one’s own teaching against a clearly
defined model of best practice

•

Opportunities for meaningful engagement with relevant and current literature to contribute
toward a culture where "practitioners are simultaneously studying and doing teaching." (Lampert,
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1998, p 168). Reading articles is not enough by itself (Harwell, 2003) and engagement should be
rationalised, intentional and unhurried
•

Co-construction of simple in-the-moment monitoring activities that can be carried out by teachers
during their teaching or learning. Such activities should include a clear rationale and intentional
follow-up process

•

Opportunities for teachers to deconstruct a lesson, such as through a videotaped or observed
lesson, and reconstruct it in a way that allows consideration to their own context and needs
(Peters-Burton & Botov, 2017)

•

Opportunities to develop a self-monitoring tool, such as a rubric, which can be used as an
evaluative tool and marker of teacher progress (e.g. Peters-Burton & Botov, 2017)

•

The scope for teachers to plan individualised aspects of the PD as a means of establishing
autonomy and ownership of their own learning. This should be done in a way that does not
jeopardise collaboration

•

Opportunities for teachers to evaluate their own learning and development during all stages of
the PD, that is, not just at its conclusion. Such feedback should then be validated and used to
inform the planning of the PD

•

Having resources on hand to support teachers on an as-needed basis, as opposed to front-loading
everything that might be needed or useful. This involves mechanisms that identify what resources
would be most applicable, when, in what format, and to whom, in an individualised differentiated
approach

•

Opportunity for teachers to formulate both process and outcome goals, which could possibly be
mapped onto a rubric to be used as a self-monitoring tool (Peters-Burton & Botov, 2017)

As discussed in the following section, it is the combination of activities that would be anticipated to have
the most benefit, rather than the singling out of the ‘most effective’ activities. An example of this need
for concurrent practices is described by Darling-Hammond et al., (2017) who note that providing models
of best practice is crucial for effective PD yet state that active learning is crucial. Therefore, various
elements of effective PD need to be present simultaneously in order to maximise progress (DarlingHammond et al., 2017).
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6.4 Research Question 3: What recommendations can be made about a
Professional Development framework that is collaborative, meaningful, and
sustainable?
The platform of the PLC has proven to be an effective way of fostering collaboration and sustainability.
The current study suggests that a group of teachers that cross traditional subject barriers can bring about
both collegiality and autonomy. Coburn (2001) notes that when teachers are able to self-select into a PLC
there is a tendency for teachers to cluster together along worldview lines. Because of the need for
conversation in a collaborative inquiry to be critical (New Zealand Ministry of Education, n.d.), however,
this author suggests that PLCs are constructed in a way so as to maximise diversity in worldview. This
diversity, when combined with diversity in subject expertise and experience, may afford cross-pollination
that leads to insightful and innovative discussion. This would also ensure that opportunities are provided
for teachers to shift, rather than affirm, assumptions (Coburn, 2001).

Collaboration may offer a means by which belief structures can be challenged and adapted or rewritten.
Joyce and Showers (2002) note that changes in student performance are more likely to result when
teachers afford the time to discuss and learn together, helping one another to put new learning into
practice, and ultimately treat PD as a communal activity. Significantly, the reasoning Joyce and Showers
(2002) provide is that such an approach is more likely to change teachers’ beliefs due to the power of
professional persuasion (Bandura, 1994; Schunk, 1981). A supportive, coaching environment thus
provides the means for teachers’ beliefs to be shaped initially and maintained sustainably through the
development of a sense of efficacy (Nielsen et al., 2008; Showers, Joyce, & Bennett, 1987). It is on this
basis that an argument could be postulated for the explicit inclusion of self-awareness components to a
PD experience, regardless of curriculum area or context, given the significant bearing that self-efficacy has
on actions and beliefs. As Opfer and Pedder (2011) suggest, PD must be built on pre-existing knowledge,
beliefs, and perceptions. In developing this awareness, it could be postulated that external expertise
forms part of the collaborative PD experience because determining whether existing knowledge is
effective or not presents a challenge, given that it is not possible to be aware of what you do not know.
Indeed Timperley et al. (2007) advise that the development of self-regulatory skills is likely to be hindered
in the absence of external expertise.
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Expertise can provide the structure for effective PD and offer a means of establishing accountability. The
model of the coach (Robertson, 2008) may serve as an effective way of providing this expertise, which
could be in the form of a colleague with expertise in the PD topic. Parsons et al. (2016) discuss the
effectiveness of experienced peers in providing feedback loops that can support teachers in the
exploration of new ideas and practices, resulting in what Lave and Wegner (1991, as cited in Parsons et
al., 2016) regard as learning that is authentic and situated. Coaching thus forms an important aspect of
teacher learning so that feedback is continuous and individualised (Birman, Desimone, Porter, & Garet,
2000). By leveraging the expertise of a colleague, a teacher’s motivation, passion, and knowledge can be
harnessed to support their peers. As an additional channel to expertise, I posit that teachers ought to be
engaged in educational research, ideally through participation in action research or using literature, to
inform an inquiry. According to DeCorte (2000), teachers play a vital role in educational research through
the realisation of its long-term goal of improving practice. Teachers who undertake action research or
engage in inquiry may, therefore, help to bridge the theory-practice divide. This is because of the mandate
to contextualise the research into the classroom by being engaged in authentic problems of practice
(Webster-Wright, 2009). Such an approach may bring about PD that “favours ownership over compliance,
conversation over transmission, deep understanding over enacting rules and routines, and goal-directed
activity over coverage.” (Raphael et al., 2014, p. 147).

As well as providing benefits for teacher efficacy, autonomy in the PD process can also have direct
implications on students. Van der Stel and Veenman note that “because not all components of
metacognitive skilfulness develop at the same time or at the same pace, it is important that teachers
foster the right components at the right time during development.” (2014, p. 130). This means that
teachers need to be afforded the flexibility to adapt their professional learning to suit the students they
teach, which would include being equipped with the means of effectively diagnosing their current
metacognitive capacity as well as learning and adapting the necessary instructional strategies. As well as
being granted by a PD facilitator, autonomy should also be considered at a school leadership level to avoid
the potential for it to be perceived as merely a façade or a lack of trust. A similar conclusion was reached
by Parsons and Vaughn (2013), who urge school leaders to protect teachers’ autonomy. The authors argue
that less emphasis should be placed on fidelity to a particular programme, and instead focus more on the
development of a ‘tool kit’ of effective practice that teachers can apply as they see necessary. This notion
aligns to that posited by Parsons et al. (2016) that PD is effective when an emphasis is placed on
developing teachers’ adaptive expertise so that their learning can be applied in meaningful ways.
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A further conclusion of the present study is that PD ought to emphasise the importance of teachers
becoming self-regulated learners themselves (Muijs et al., 2014). Whilst Rao et al. (2017) suggests that
beginning teachers may not be as receptive to becoming more metacognitive due to the tendency to “feel
the overwhelming need to build content expertise that allows them to be seen as expert”, the findings
from the present study suggests otherwise. Teachers should be encouraged to build metacognition into
their practice as soon as possible rather than developing a teaching mindset that has their subject content
as their first priority. To this end this author agrees with Wall and Hall who note that:

Ultimately we believe that a focus on metacognition involves a change in emphasis so that the
process of learning is equally important to the outcomes; it is not just whether you got from A to
B, but also how you get there. (Wall & Hall, 2016, p. 408)

By developing their own metacognitive capacity, teachers will also have a greater sense of ownership,
reinforcing the important notion of autonomy. In the study conducted by Mannion and Mercer, this
ownership was pegged as a crucial aspect of the programme's success, with the authors noting that “In a
very real sense, these teachers ‘owned’ the intervention.” (2016, p. 33). Ozturk (2017) found that only
those teachers who were highly metacognitive themselves were able to effectively transfer PD pertaining
to metacognition into the classroom context, a notion supported by Parsons and Vaughn’s (2013) research
into teacher adaptability. Given that metacognition can be explicitly developed by learners (Williams et
al., 2002) and that teachers are also learners (Baumfield, 2007; MacBeath, Swaffield, & Frost, 2009), this
asserts that considerable attention needs to be afforded to first developing metacognitive awareness in
teachers as part of PD for metacognition.

Given that schools are individual, solutions must also be individual (Bassey, 1998; Hargreaves, 1998). This
notion provides the rationale for PD that focuses not only on the development of teachers’ knowledge
and expertise but on the development of teacher adaptability. This is reflected in the definition of capacity
given earlier, that refers to a teacher’s ability to make use of their new knowledge in novel and unfamiliar
settings, representing the application and contextualisation of knowledge from PD into the classroom.
Indeed teachers “confront highly variable situations from student to student and class to class. One
solution does not fill all, and teachers need metacognitive approaches that support adaptation and not
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just improved efficiency for completing recurrent cognitive tasks.” (Lin, Schwartz, & Hatano, 2005, p. 245).
Therefore, even when metacognition is not an explicit focus of the PD, a metacognitive perspective should
be included so as to ensure that the PD is as effective as possible. An approach that serves to develop
teachers as learners can also help to establish PD as the ‘golden thread’ that weaves a teacher’s career
together (Greening, 2017, as cited in Perry et al., 2018) and contribute toward the goal of developing
lifelong learners through modelling.

Whilst the current study focuses on recommendations for the implementation aspect of PD, both planning
and evaluation could be considered as components of this and, therefore, will be briefly discussed. The
evaluation of PD ought to be considered given that the knowledge of evaluative processes may influence
motivation and engagement for participants. Wilson and Berne (1999) suggest that we should not be
surprised that schools or systems choose to simply report on the activities and processes of PD, as
“process is the single thing that one can count on.” (p. 199). McChesney and Aldridge (2018b), in their
discussion of practitioner-led PD evaluation, note the process of evaluation can be a psychological barrier
to effective evaluation. Therefore, when PD is viewed as a practitioner-led process of inquiry which, by
definition, contains a component of self-evaluation, potential barriers to appreciating and executing
evaluation need to be identified and removed. By providing autonomy to teachers conducting PD, it would
be expected that potential fears about how the results will be used will be minimised (McChesney &
Aldridge, 2018b). This could be achieved by affording participants the opportunity and resources to
develop their own means of evaluation, as part of an approach that recognises a range of evaluative tools
coming together. Also, the present study suggests that teachers ought to be afforded opportunities to
reflect on their own progress of their personal goal for the PD and shift their goalposts accordingly. This
is something which I would provide more explicit opportunity for in the future and such an approach could
also ensure that the goal for teachers is realistic and attainable within the given timeframe (Hargreaves,
2002).

What is important is the interaction of these discussed elements of effective PD so that they can build off
one another. Just as Darling-Hammond (2014) describes the need for a series of aspects to come together
for effective teacher evaluation, so too should effective PD form a system of aspects which operate
simultaneously to create a sense of coherence. This coherence feature was suggested to be the key to
success in a PD programme described by Mannion and Mercer (2016), which incorporated a school-wide
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language of learning, development within subjects, school-wide coherence, and other factors, to create a
holistic approach that was measurable and sustainable. A similar degree of recognition was afforded to
coherence in a recent New Zealand research setting (Meissel et al., 2016). Such a systematic approach
would require school-leadership support so that it can be effectively planned and resourced, as well as fit
smoothly within the wider school vision and system. It would ensure sufficient opportunities for
autonomy, collaboration, active learning, and ongoing inquiry in a critical and cyclical manner. The
provision of sufficient time can be the product of rethinking school-wide systems and policies (DarlingHammond & McLaughlin, 2011) that can offer an "infrastructure or web of professional development
opportunities that provides multiple and ongoing occasions for critical reflection and that involves
teachers with challenging content.” (Darling-Hammond & McLaughlin, 2011, p. 85). Time, however, is not
enough as teachers must also possess the will to learn (Postholm, 2012) to use the time meaningfully.

Whilst an emphasis ought to be placed on shifting teacher perception and attitude, it is considered that
whilst attitude changes behaviour, behaviour also changes attitude (Guskey, 2002). For this reason, this
author suggests that structures are put in place that allow for positive experiences and feedback to derive
from experimentation, so that this can be translated into a positive attitude toward shifting practice. Such
a positive shift in attitude can motivate teachers to try new strategies and approaches in the classroom
(Hilden & Pressley, 2007). This notion alludes to a holistic level requirement of effective PD that requires
an analysis of school-level systems and policies. This could help to build a school-wide mentality that PD
is not ‘an event’ (Harwell, 2003; Hawley & Valli, 2000) but rather a fundamental part of the school
landscape. Perhaps most profoundly, a systematic coherent approach would help to establish a culture
whereby PD is part of the very fabric of the school and what it means to be a teacher, rather than
something ad hoc that occurs at select points in time and is done to teachers rather than by them and
with them. Whilst there is evidence of all such characteristics occurring in secondary schools, it is the
weaving of them together into a ‘single tapestry’ that represents the biggest challenge (DarlingHammond, 2014). The present study indicates that this outcome may be achieved through the intentional
development of a culture in which teachers possess the necessary skills and dispositions to propel
themselves through professional development.

An example of this integration in practice might look like the formation of a series of small PLCs that share
a common goal or vision, yet have sufficient diversity (such as, through subject area expertise) to allow
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for unique applications of the common goal to their classroom context. Autonomy could thus be afforded
by teachers developing their own metric of success, along with support from a mentor or coach, that they
would share and discuss within the wider cross-sectional PLC. The PLC would subsequently provide
opportunities for collaboration to unpack and apply new learning that might help them achieve this goal,
as well as provide a system of horizontal accountability that is not linked directly to the mindset of
performative assessment that teacher inquiry can often represent. Evaluation, instead, would consist of
a combination of measures that supported both autonomy and school-wide consistency, such as selfreporting, peer observation, and facilitator discussions, so as to be multifaceted (Darling-Hammond, 2014;
Greene, 2015; Hawley & Valli, 2000) and genuine. McChesney and Aldridge (2018b) claim that PD
evaluation has not progressed despite calls for improvement in recent decades, offering some justification
for a multifaceted approach. Such discussions ought to be based on the relevant professional in
accordance with the suggestion from Darling-Hammond (2014), yet not as a checklist. Rather, the
facilitator might use the standards framework as discussion prompts to ensure sufficient depth and
breadth to the evaluation in a manner that is non-threatening (Hawley & Valli, 2000). The requirements
set by the governing body would, in theory, be a natural by product of the process and not a driving force
of it. With an extended time frame, adequate access to resources, and the support of a trained facilitator,
a system would be established which incorporates a range of effective PD characteristics in a way that
means they are reliant on one another. Consideration of the context should also be contemplated at this
level, by means of considering the school’s values, goals, and overarching vision.

The findings of the current study echo and support the characteristics of the educative model of PD,
including collaborative inquiry, active learning, and coaching to be an effective means of shifting practice
(Garet et al., 2001; Parsons et al., 2016). When viewed through a different framework, such as that
proposed by Pedder and Opfer (2013), the PD approach suggested by the present study would afford a
balance of internal orientation (through the development of reflective practices), research orientation
(through engagement in contemporary literature), collaborative orientation (through collaborative
inquiry), and external orientation (through the encouragement of further independent PD). Such a
combination Pedder and Opfer (2013) associate with the highest possible engagement in PD.
Furthermore, it is argued that overarching these aforementioned elements needs to be an explicit and
consistent focus on how the PD can be sustainable, given that “of all aspects of professional development,
sustaining change is perhaps the most neglected.” (Guskey, 2002, p. 388). Consideration for sustainability
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can, therefore, empower the PD to experience the benefits of each of the components mentioned above
and result in meaningful change.

6.5 Limitations
One significant limitation of the present study is represented in its small scale. The research had a small
number of participants all from the same urban co-ed secondary school. The findings are therefore specific
to this school and, whilst the research strives for relatability over generalisability, it is acknowledged that,
like any school, the context is unique. The findings were therefore context-specific to the group of
participants who all had unique experience, beliefs and opinions which shaped the research. It is
acknowledged that the cultural diversity of teachers in the study group, whilst impressive, may not
accurately reflect the cultural diversity of the students in the school and indeed in schools throughout
New Zealand. This may lead to the potential for a defined set of world views being captured in the data.
The participants were also volunteers and it is possible that they possessed the interest and motivation
necessary to make the PLD a success through the notion that they were ‘engaged learners’ (Pedder &
Opfer, 2013). This may be of particular relevance when the level of independence in the PLD is considered,
as teachers were expected to contribute to a collaborative document, conduct peer observations, and
develop their own metric of success (albeit with facilitator support). It could be considered, however, that
the large amount of data collected and analysed in the current research goes some way to ameliorate the
effect of a small sample size.

As I was also a member of staff at the school at the time of the research, it is possible that pre-existing
relationships may have influenced things such as the openness of participant responses and their
commitment to the programme. Whilst all efforts were made to distinguish my role of researcher from
my role as a colleague at pertinent times, the nature of practitioner-research is such that this disconnect
can never be fully achieved (Bhattacherjee, 2012). This ought to be considered in light of the
recommendations that are put forth as school-wide and not specific to the PLC that the research was
conducted within. This can also be considered advantageous in this form of research in two ways. Firstly,
from my own perspective, researching the context in which I practice can be empowering (Kincheloe,
2012) and secondly, it can provide rich insights into practice (Cochran-Smith & Lytle, 2009).
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The nature of the research was such that there was no control group or relative means of measuring
success. Instead, success was determined largely by participant self-reporting. Whilst this is upheld by
some as an effective measure of PD success (Desimone, 2009; McChesney & Aldridge, 2018b; Ross &
Bruce, 2007b), it also has the potential disadvantage of being subjective (Guskey & Sparks, 1996) and of
being more representative of espoused theories than reality. Furthermore, the research was not designed
to identify which specific aspects of the PLD were the most effective and it cannot conclude which aspects
of the programme were more or less effective than others, save for the anecdotes and survey feedback
from participants.

There were a number of things identified during or after the programme had finished that would have
made for a more thorough PLD experience and evaluation of that experience. For example, modelling
possible practice to participants or developing more resources that reflected real-world examples of
metacognition. Whilst this is to be expected and reflects my own learning as a result of the research
process, it is acknowledged that had these ideas and suggestions been included, the PLD could have been
more successful and the resulting research could have been more detailed in its findings. In this vein, a
limitation was imposed by the relative level of experience I had as both a facilitator and as an ‘expert’ in
metacognition. These aspects were developing throughout the programme, and indeed continue to do
so, however, had I been more experienced at the beginning then I may have been able to more effectively
facilitate the process.

Whilst student outcomes are arguably the end result of any PD, the current study acknowledges that there
were no metrics in place for measuring this directly. Whilst this was always expected due to a focus on
change at the teacher level, we cannot make assumptions that changes at the student level would occur
by default. Similar PD has resulted in significant gains in student achievement which continued to be seen
a year later (Darling-Hammond et al., 2017), however, such findings do not justify an assumption to be
made regarding the present study.

One reason for undertaking this research was my own professional development, however this rationale
has been subject to criticism (Cochran-Smith & Lytle, 2009). According to Anderson (2002), when PD is
assumed as the intention of a practitioner inquiry it can serve to reinforce and not challenge the status
quo. As an active participant in the programme, however, I subjected my own practice to the same self
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and peer assessment that leads to changes in assumption and belief and, whilst entered the PLD with a
degree of prior knowledge, will openly admit to having my own practice challenged throughout the
process. Furthermore, this personal reason was only one of many that shaped the development of the
current research.

It is considered that responses regarding the degree to which teacher practice changed are reliant heavily
on self-reporting and perception, and arguably should be coupled with other evaluation metrics to ensure
that actual changes took place. Whilst observations were carried out during the PLD, the intention for
them to be low stakes meant that they were not used as a data gathering exercise to evaluate the
effectiveness of the programme. Guskey and Sparks (2000) maintain that post-PLD anecdotal feedback is
highly subjective and, whilst change in practice is largely subjective, this nonetheless offers a potential
limitation of the research. Some argue that self-reporting is a valid measure (Desimone, 2009, McChesney
& Aldridge, 2018b), however there still appears to be a degree of disagreement on this (Moos & Ringdall,
2012). Whilst it is common for PD to be evaluated after the fact (McChesney & Aldridge, 2018b), much
like the current study largely relied on, a more metacognitive approach would have been to seek feedback
more regularly during the process in a way that made it explicit that this is what I was doing.

6.6 Recommendations for further research
As previously discussed, the literature supports a strong rationale for why we ought to include
metacognition instruction in a secondary school context, however, this is not supported with the same
degree of detail regarding how this can be best accomplished. This gap represents a potential inhibiting
factor in bridging the theory-practice divide as research in metacognition continues to expand. The
current study has emphasised the importance of the context in which a teacher and school operates.
Therefore, I suggest the following aspects pertaining to this topic as potential research avenues:

•

A follow-up study with the same participants to assess the sustainability of the PLD undertaken.
By identifying long-term shifts in perceptions and practices, the question of whether or not the
PLD was effective in bringing metacognition into the realm of usability could be answered, and
PD sustainability could be discussed
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•

A longitudinal study that looks at the extent that time can influence changes in teacher perception
and practice, and how the rate at which PD is effective may change over time

•

How can collaboration best be leveraged to foster sustainable PD processes and cultures within a
school?

•

What specific activities and processes are the most effective for developing teachers’ own
metacognitive capacity?

•

What specific activities and processes are the most effective for developing students’
metacognitive capacity?

•

How does teacher metacognitive capacity reflect on the likelihood that students will develop their
metacognition in the absence of direct metacognition instruction?

•

Longitudinal study about the effect of several years of embedding self-regulation strategies into
teaching, a gap identified by Hilden and Pressley (2007)

•

Research that explores the link between the structure of Initial Teacher Education (ITE)
programmes and the emphasis that teachers place on curriculum content over learning
dispositions and 21st Century Skills

•

The impact of school leaders’ metacognition on teachers’ perceptions and capability to become
metacognitive

•

Exploration of how digital technology might be utilised to develop real-time SRL support for
students, as identified by Zimmerman (2008)

If the present study were to be repeated, I would have all participants complete the 52-point
Metacognitive Awareness Inventory (MAI) developed by Schraw and Dennison (1994), both at the
beginning and at the end of the PLD. As well as providing baseline data to inform the PLD, it could be
repeated at the end to show any progress as well as offer a means of comparison to other studies which
use the MAI (e.g., Ozturk, 2017). In addition, this would offer a further means for teachers to reflect on
their current practice and identify any gaps between espoused theories and enacted theories (Polly &
Hannafin, 2011). I would also consider having teachers write more detailed reports of the challenges and
frictions they experienced when implementing the PLD, as suggested by van den Bergh (2015). Whist not
practical in this instance, future research would benefit from utilising a team of researchers in the coding
process to come to a consensus (e.g., Perry et al., 2008) that offers consistency and scalability. This
verification process would help to reduce the potential subjectivity that comes with coding transcripts.
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Such a robust coding process could also be extended out into the classroom so that authentic data could
be captured regarding the opportunities provided for metacognitive development. Whilst the selfreflection activities proved to be effective in terms of raising teacher awareness and promoting learning
and action, such a structured observation protocol would be beneficial if the study were to continue
longer term, so as to ensure authentic shifts in practice and data that supported this. The ‘coding for
scaffolding’ used by Perry et al. (2008) would be one such tool that could potentially be adapted for use
in the classroom environment. Another tool is the micro-analysis approach (Cleary, 2011) described by
Peters-Burton and Botov (2017) which encourages the real-time recording of teacher learning processes
that in turn can inform the design of PD at a granular, individual level. Clearly noted that “applications of
microanalytic questions to directly examine changes during an academic intervention are virtually nonexistent” (2011, p. 342). It offers an exciting field for further development.

6.7 Concluding remark
The Introduction chapter acknowledged that the ultimate destination of the present study was an
increased understanding of how PD might be implemented for developing secondary school students’
metacognition, with the proceeding chapters analysing those elements of PD that could support this. It
recognised that metacognition was the topic of this professional development and, as such, could be
represented as one of numerous possible vehicles on numerous different paths to reach an understanding
of effective PD. A significant finding of the research, however, was that affording opportunities for
teachers to develop their own metacognitive capacity may support teacher learning regardless of the
topic or intention of a PD programme. This finding reflects a mindset whereby ‘the process’ ought to be
given at least as much emphasis as ‘the outcome’, if not more, and may be fundamental in the shift toward
a model of education that is based on competencies, not knowledge (Bolstad, 2011; Poskitt, 2014; Tan,
Choo, Kang, and Liem, 2017).
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Appendix B: Expressions of Interest Questionnaire
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Appendix C: Focus Group 1 Interview Schedule
Introduction
• Check that all participants have received the Participant Information Sheet and have provided consent
prior to beginning the first focus-group discussion. Remind participants that they can withdraw from the
study at any time.
• Gently remind participants of the intention to audiotape the discussion and the rationale for this, and
ensure that those who are not comfortable with this are free to leave at any time
• Clarify the following points regarding the focus group:
o We must respect each other’s schedules by sticking to the allocated time frames, as indicated in
calendar invites and previous communication
o The intention of the discussion is to act as a forum for collaborative inquiry
o Whilst facilitated by the researcher, as a participant in the study the researcher may also provide
responses. Participants, likewise, are welcome to ask questions as part of the co-construction of
understanding around the topic
o Questions are to be considered as prompts or provocations for discussion and do not require a
response from all participants
o As the conversation will be taped (audio only) and transcribed, all effort should be made to have
only one voice at a time. Individuals will not be identified in the transcripts.
o This is a confidential discussion and as such, it is requested that the privacy of fellow participants is
upheld and the details of the conversation stay within our collaborative inquiry group. This will be
stressed so that participants feel confident about sharing without the fear of comments being
taken out of context
o There are no wrong answers and pre-established ways that we ought to follow. As such, everyone
ought to feel confident in speaking what is true for them, even if there is not agreement
o I am both a researcher, seeking meaningful data for a thesis, and a participant, conducting an
inquiry into practice of the same topic as all other participants
o Participants are welcome to a break at any time, and to help themselves to any snacks and
refreshments on offer
• Introduce each other to establish a sharing culture, with name, learning area, and why you are here
SUBJECT Questions and prompts
• What were your thoughts from the questionnaire; what were you contemplating when completing the
form or watching the brief video? Prompts: Concerns, excitements, curiosities
• Why do we think that metacognition and/or self-regulated learning is important? Is this changing?
• How do we consider the ideal classroom to look from a metacognition perspective?; What would your
students be doing/able to show that would give you confidence in their metacognitive capacity?
• What practical limitations do we envision to attaining this idealised learning environment?
• How might we be able to see gaps in practice and identify what we don’t know?
• Where could we go to develop a broader understanding and develop a picture of ‘best practice’?
• What is within our capacity as teachers to develop this ultimate vision?
• What are we, as teachers, currently doing or attempting to do that supports this vision?
• How/why have we developed an ability to do what we currently do?; Do we know that providing our
students time to reflect on a task is important?; How did we learn this?
• How do we know that what we currently do is supporting the development of metacognition?; Are we
making any assumptions regarding what we do and its effectiveness?
• What could we use to move us toward this vision?; What do we need?
• What do we consider the gaps in your practice that hinder this ‘utopia’? Is this a reflection of your
experience, learning area, personal teaching philosophy; why do you mention these things?
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PROCESS Questions and prompts
• Have you experienced any previous PD - administered or personal - that relates to metacognition, directly
or otherwise? If so, how easy or hard was it to apply the concepts covered in your own practice?
• How can we best work together/learn from each other to achieve this?
• how can we pass on our learning to other colleagues so that our experiences will sustain future
development in this area?
• What could we use to measure success?; what would be a good indicator for you to be able to feel
success and achievement in having developed your practice? Prompts: observations from an expert,
observations from a peer, self-reflection on a video or transcript, quantitative data
Closing: Time taken to
• Thank all participants for their involvement
• Invite participants to get in touch should they have any concerns or questions arising from the discussion
• Encourage ongoing reflection of the discussion to be recorded on their inquiry Google Doc, and ongoing
conversation will the other participants - it is important that the structure is not too formal
• Remind participants of the next scheduled discussion based on available information at the time
• Start the Inquiry doc (provide template link) and encourage initial thoughts to be recorded
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Appendix D: Adapted SRL Observation Instrument
WHAT: What follows is a self-review system for teachers based on the Self-Regulated Learning
observation checklist (Spruce & Bol, 2015). It was used in research to observe teachers and match their
practice with their beliefs.
HOW: Think of a typical lesson that you teach - it could be one that you have done recently, or it could
be a ‘mashed up’ combination of all your lessons - it really doesn’t matter. Work down through the 18
items and tick the box/es based on the extent to which you offer this opportunity to students. Ask
yourself ‘do I provide students with the opportunity for x’ and is it intentional/explicit or more naturally
occurring? Feel free to add any notes in the box, before thinking about the questions that follow
(overleaf). Any that you are unsure of just leave blank. NB: There is no right or wrong!
WHY: The idea here is that we start thinking about possibilities based on the 3-phased model of
metacognition. The idea is not about assessing what we do and don’t do so much as shedding light on
what we could do in the classroom to support our students’ development.
Implicit
Aspect:
Planning for
learning

No mention of it
in a typical
lesson

I might allude
to, e.g. a passing
comment

1) Setting task
goals
2) Seeking
information and
strategies
needed
3) Setting time
and resource
allotment
4) Selfinstruction
5) Attention
focusing
6) Self-recording
(eg maintaining
a record of
progress)
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I might refer to
it, e.g. putting
something
up on
Whiteboard

Explicit
I would provide
an opportunity
for the student
to do this

I would provide
more than one
opportunity for
the student to
do this

Implicit
Aspect:
Monitoring for
learning

No
mention of
it in a
typical
lesson

I might
allude to,
e.g. a passing
comment

I might refer to it,
e.g. putting
something up on
Whiteboard

Explicit
I would provide
an opportunity
for the student
to do this

I would provide
more than one
opportunity for
the student to do
this

7) Clarifying
understanding of
task/content
8) evaluation of
progress toward
goals (how students
are tracking)
9) self-instruction
(self-talk)
10) attentionfocusing
11) self-recording
12) use of specific
task strategies
13) assessment of
task understanding
Implicit
Aspect:
Evaluating learning

No
mention of
it in a
typical
lesson

I might
allude to,
e.g. a
passing
comment

I might refer to
it, e.g. putting
something up on
Whiteboard

14) progress towards
task goals
15) strategy use - those
that succeeded and
failed
16) actions to be
repeated or modified
for subsequent related
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Explicit
I would provide
an opportunity
for the student
to do this

I would provide
more than one
opportunity for
the student to do
this

tasks (adaptation
based on performance)
17) determining selfsatisfaction (based on
performance)
18) causal attribution
(i.e. being able to
identify the reasons for
whether a task was a
success or failure)

Spruce, R., & Bol, L. (2015). Teacher beliefs, knowledge, and practice of self-regulated learning.
Metacognition and Learning, 10(2), 245–277. https://doi.org/10.1007/s11409-014-9124-0

Consider the following questions in response to this activity:
o

Are any of these items assumed and therefore you do not consider need to be made explicit?

o

Would you consider any of these items more or less important than any other?

o

To what extent have you considered the elements of this instrument before in your own teaching?

o

To what extent has previous PD prompted a consideration of the things which this ‘checklist’ covers?

o

Did you feel comfortable unpacking a lesson using this tool? Why/why not?

o

What was easy and what was difficult about the process of using this tool to unpack your practice?

o

Has your perception of metacognition changed as a result of this process and, if so, how?

o

What has this process clarified or affirmed for you?

o

What questions has this process generated?

o

What has this process identified to you as a potential next step or area of focus
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Appendix E: 1-on-1 Semi-Structured Interview Schedule
•

•

A discussion of how the conceptual framework of metacognition (organised according to the commonly
described tenets of planning, monitoring, and evaluating) might be applied to the participants’ teaching
context, using prompts adapted from those questions posed by Spruce and Bol (2015) (adaptations indicated
with italics and underlining). This structure underpins the second stage of the first semi-structured interview
that seeks to support participants in the application of new knowledge and skills into their planning. The role
of the researcher is one of a facilitate
or who provides prompts and suggestions about how metacognitive awareness might be fostered in the
participant’s own teaching.

Planning:
1. How might you use goal setting in your own learning?
2. How could we encourage your students to use goal setting when planning for a learning task?
3. How would you yourself plan before beginning a learning task?
4. How could we encourage students to plan for a learning task?
5. How could we enhance students’ self-motivational beliefs to improve student learning?
Probes: Self-Efficacy; Outcome expectations; Task interest; Goal orientation
Monitoring:
6. In what ways would you monitor or control your own learning (assert self-control)?
Probes: Using self-instruction?; Using imagery?; Using attention focusing?; Using specific task strategies?
7. What techniques could we employ in the classroom to encourage self-control (self-instruction, imagery,
attention focusing, specific task strategies) of learning for your students?
8. What are some methods you might employ to monitor your learning process, metacognition, while
engaged in a learning task?
9. How could we encourage or implement monitoring of the learning process, metacognition, in the
classroom?
10. What are some techniques you might use to track your progress through a learning task?
11. How could we encourage students to track their progress through a learning task?
Evaluation:
12. How might you evaluate your learning after completing a learning task?
Probes: Self-evaluation; Causal attribution
13. What are some activities you could design to encourage student reflection and evaluation after a
learning task?
14. How might you determine your satisfaction with a learning outcome after you complete a learning task?
15. How could we encourage your students to evaluate their satisfaction with the outcome of a learning
task?
16. How could we describe self-regulated learning and/or metacognition to your students?
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Appendix F: Observation Tool
The second semi-structured interview will represent a follow-up discussion will take place that uses an
approach of stimulated recall to unpack aspects of the lesson. This is to determine the effectiveness of
the teacher’s application of their learning, and will provide insights relevant to both Research Question 2
and 3. What follows is a template of prompts that could be used in the stimulated recall phase of an
interview to access the decision making process of participants as they were teaching (Powell, 2005,
cited in Radišić, & Baucal, 2016) and elicit a depth of qualitative explanation of teacher action (Mackey &
Gass, 2005). This stimulated recall process could be based on an observation of a lesson, a video of a
lesson, or from the teacher participant’s own recount of a lesson or series of lessons in which there has
been an application of their learning. Where an observation has been carried out by the researcher,
participants may elect to use the previously used SRL Observation Tool or a running record observation
template, which will be largely familiar to teachers who have taught at the college previously, to capture
teacher behaviour throughout a lesson.
Internal Running Record Observation Template:
Arrive 10 - 15 minutes into the lesson
First 5 minutes in the classroom
During the first 5 minutes in the classroom observe and record evidence of the context for example:
• Lesson outline and/or learning intentions and/or success criteria and how these are shared with students • The
arrangement of desks/tables
• The location of students
• The tasks students are engaged in
• Evidence of classroom environment e.g. wall displays etc.
Next 5 mins
Record on the observation sheet a running record of Student and Teacher behaviours
3 mins
Stop writing and observe
Next 5 mins
Record on the observation sheet a running record of Student and Teacher behaviours
3 mins
Stop writing and observe
Next 5 mins
Record on the observation sheet a running record of Student and Teacher behaviours
3 mins
Stop writing and observe
Complete the bottom section, Cognitive level of the work and work completed
Observation complete (30 minute total timeframe) - Adjust based on needs
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Class:____________________ Subject:__________________________ Teacher _______________
Observer:_________________ Day:__________ Date:_______________ Period:_______________
Lesson Focus:

Lesson Context:

Time:

Total number of students:

Teacher location: Front/middle/Back

Teacher and student behaviours observed:

Cognitive Level
1

2

3

4

Work Completed
5

1
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2

3

4

5

No
learning

Little
learning

Some
learning

Lots of
learning

Challenging
learning

No work
completed

Little work
completed

Some work
completed

Lots of
work
completed

All work
completed

Follow-up from observation
• Possible question prompts to glean such ‘qualitative insight’ (Fox-Turnbull, 2009) include but are
not limited to:
o What was your intention for this lesson?
o What worked well at this stage of the lesson?
o What are you doing at this point; what are you thinking about?
o How does this action fit into the larger scope of what his lesson hopes to achieve?
o What else could you have done at this point in the lesson?
o Did you consider any alternatives at this point in the lesson?
o What learning would you take forward into your next lesson?

References
Fox-Turnbull, W. (2009). Stimulated recall using autophotography-A method for investigating technology
education. Strengthening the position of technology education in the curriculum. Delft, The
Netherlands: International Technology and Engineering Educators Association.
Mackey, A., & Gass, S. M. (2005). Second language research: Methodology and design. Mahwah, NJ:
Lawrence Erlbaum.
187

Radišić, J., & Baucal, A. (2016). Using video-stimulated recall to understand teachers' perceptions of
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Appendix H: Participant Information Sheet
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Research Project Title: Metacognition in a Secondary School: The Development of a
Collaborative and Iterative Professional Development Programme.

Participant Information Sheet
What is this research
about?

This study is about identifying how a collaborative Professional Development (PD)
programme can develop the necessary skills and strategies to increase
metacognitive capacity of the students at our school. Whilst it is hoped that the
findings will be beneficial to other educators, it is contextualised to our school and
seeks foremost to build our own capacity. The research will seek to collaboratively
construct a meaningful PD programme for all participants who, using a process of
inquiry, will identify ways in which they can foster metacognition in their own
classroom environments. As a participant, this will include becoming more aware
of your own metacognition to both assist in the development of strategies for your
own classroom and to reflect on your own learning experience. It is hoped that
engagement in the process will yield both meaningful learning for yourself, as well
as recommendations regarding how PD might best be structured in the school in
order to be agentic, authentic, and sustainable.

Who is the
researcher?

Gareth Haddon is conducting this research as part of a Master of Applied Practice
(Education) through Unitec Institute of Technology (Te Whare Wānanga o
Wairaka).

How will I be involved
in the study?

You will participate in a collaborative and iterative Professional Development
programme that involves four focus group discussions with other participants,
and two one-on-one semi-structured interviews with the researcher. The group of
fellow participants will be small (6-10), and I will be participating with you. Data
will be collected regarding your involvement in the PD programme that we will all
co-construct and methods of data collection you will be involved in include:
transcripts from audio-recorded focus group discussions, notes from semistructured interviews, a Google Doc of your inquiry journey, and responses from
Google Form questionnaires. In addition, observations and video may be gathered
if you wish to do so as a means of measuring and reflecting on your learning,
however this is not a requirement of participation in the research. Upon
completion of a cycle of inquiry, you will be asked to reflect on both your
professional learning and on the structure of PD used in the project. It is intended
that your participation will serve as your ‘inquiry’ for the year as you will be
carrying out an inquiry as a participant; you do not need to conduct ‘two’
separate inquiries.

What data collection
am I asked to do and
how long will it take?

As the researcher I am asking you to participate in the following data collection
activities. All of these are planned to take place during the Friday PD time slot
when self-select workshops are taking place, however the format will be
collectively chosen based on participants’ needs and therefore may occur at a
time of convenience to you, such as a non-contact period, and last for 45 minutes
to ensure it fits within the timeframe of a single period.
1.

A preliminary focus group discussion in Term 1 to identify perceptions,
beliefs, and practices regarding metacognition in the classroom; to
discuss the topic in general
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2.

3.
4.
5.
6.

7.

8.

A second focus group discussion in late Term 1, in which we will coconstruct understanding around metacognition and how it may be
developed in our classrooms (as part of a learning and development
phase of the inquiry)
A further two focus group discussions in each of Terms 2 and 3 to
conduct the collaborative inquiry
An individual face-to-face semi-structured interview during late Term 1 or
early Term 2 to reflect on your current practice
A second individual face-to-face semi-structured interview to reflect on
any progress and to evaluate any learning that you consider relevant
If requested by you as a participant, a lesson observation or videotaping
during a lesson of your choice and for a period of time of your choice, as
a means of assisting your inquiry process (this is not a requirement of
participation in the research)
I am also asking you to engage in the process of teaching as inquiry
through the use of a Google Classroom online space and living inquiry
document, similar to one that you may have used to conduct your inquiry
previously. This will take the form of a simple Google Doc that you will
share/co-construct with me and may take the form of your talanoa
inquiry document for 2018 (so you need not ‘double up’)
A final Google Form questionnaire in which I ask you to reflect and
provide feedback on your own professional learning and the
effectiveness of the collaborative inquiry PD structure that the
programme follows

In total, you are being asked to contribute 4-5 hours for focus group discussions
and interviews for each of Terms 2 and 3, half an hour for the completion of
questionnaires, and approximately 8 hours for contributing to an inquiry
document (based on 30 minutes per week for the duration of the inquiry). Note
that this inquiry document represents your inquiry for the year and is not an
additional requirement; 30 minutes per week is therefore only provided as a
guideline and will vary person to person.
Do I have a choice in
participating?

Participation in this research is entirely your choice. Whether you decide to take
part will not disadvantage you in any way or affect your relationship with the
school. If you choose to take part, you will still be free to withdraw at any time,
without having to give a reason, simply by letting me know. This can take place up
to one week after you have submitted your responses to the final questionnaire.
During interviews and focus group discussions, you are also free to leave at any
point without reason. Whilst an inquiry is expected documentation as part of the
school’s internal appraisal process, there is no direct link between this process and
the research; your withdrawal from participating in the study will not affect your
appraisal and the researcher is not your appraiser.
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Will conversations be
recorded?

Focus group discussions will be audio recorded and transcribed. This is to ensure
that I can be fully engaged in the conversation as a participant and that ample
time can be afforded to the discussion. With multiple people involved, a group
discussion can move quickly, and I do not want to interrupt the process to ensure
that data is captured accurately. It is for this reason that these discussions will
have only the audio recorded, to be later transcribed by myself. Only the
research team will have access to the recorded audio and transcriptions
(researcher and supervisor/s), and no identification of who said what will be
made; confidentiality will be upheld. There will be no other record, such as
attendance, kept.

How will my privacy
be protected?

The following will be done to protect your identity:
• If you decide not to participate, the information you provided on the initial
questionnaire will not be recorded or used, as this questionnaire is for
recruitment purposes only
• Names and other identifying information will not be used in the final
thesis, nor in the transcribing of any audio recordings
• Only the researcher will transcribe audio-recordings
• Only the researcher and the participant will have access to data regarding
that particular participant (for example, should you choose to have a
lesson videotaped as part of the progress indication phase of the inquiry)
• The school will be referred to only as a large multi-ethnic co-ed secondary
school in the final thesis
Nevertheless, confidentiality with regard to your participation in the research may
not be possible, as the collaborative nature of the research means that you will
know who else is participating. Furthermore, there may be times when colleagues
notice your involvement in the project through attendance at focus group
discussion meetings etc.

Is there anything else
I should know?

This research is not funded by the college nor any employer or academic
institution, nor has it been mandated or suggested by any institution. There is no
agenda to the research beyond the expansion of knowledge and understanding.
If you have any further queries that have not been addressed by this Participant
Information Sheet, then please do not hesitate to contact me in person, or
via xxxxxxxxxxxxxxxx. It is important to me that all persons involved in the
research are fully informed. You are also more than welcome to contact my
supervisor, Hayo Reinders, on xxxxxxxxxxxxxxxx or Unitec.
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Appendix I: Participant Consent Form

Participant Consent Form
Research Project Title: Metacognition in a Secondary School: The Development of a

Collaborative and Iterative Professional Development Programme.

I have had the research project explained to me and I have read and understand the Participant
Information Sheet given to me.
I understand that I don't have to be part of this research project should I choose not to participate and may
withdraw at any time prior to the completion of the research project.
I understand that everything I say is confidential and none of the information I give will identify me and that
the only persons who will know what I have said will be the researchers and their supervisor. I also
understand that all the information that I give will be stored securely on a computer at Unitec for a period
of 5 years.
I understand that my discussion with the researcher will be audiotaped and transcribed.
I understand that, should I choose, a lesson or part thereof will be videotaped (not a requirement).
I understand that I can see the finished research document.
I have had time to consider everything and I give my consent to be a part of this project.
Participant Name: …………………………………………………………………….....
Participant Signature: ………………………….. Date: ……………………………
Project Researcher: ……………………………. Date: ……………………………..
This study has been approved by the UNITEC Research Ethics Committee from 01/02/2018 to
31/12/2018. If you have any complaints or reservations about the ethical conduct of this research, you
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may contact the Committee through the UREC Secretary (ph: 09 815-4321 ext 8551). Any issues you
raise will be treated in confidence and investigated fully, and you will be informed of the outcome.

Appendix J: Peer Observation Tool
Meta Team Peer Obs Tool | Teacher: ______ Observer: ______ Date:_______ Class: ______
Focus of lesson/metacognitive strategy being focused on (leave blank if you are unsure of this):

The following questions are prompts only to guide you in what to consider/look for. This is not exhaustive nor represents a series
of requirements. The intention is simply to experience a lesson with a meta lens to prompt discussion & mutual learning. Feel
free to therefore add more notes on the reverse.

How is the teacher modelling their own metacognition or metacognitive strategies to the students? (at a
class or 1-1 level)

What do the students do to ‘externalise’ their thinking? How are they aware of the learning process they
are partaking in?

What opportunities are students presented to Plan, Monitor, and Evaluate their learning? What do
these opportunities look like, how long do they last, how much importance are they given? NB: The
lesson may only be focused on 1 P/M/E strategy

How does the teacher/classroom foster an appreciation for habits of thinking like growth mindset? Eg
praising of mistakes

What questions does this prompt for you, either to the teacher, yourself, or teaching in general?

Is there anything else you would like to add?
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Appendix K: Teacher Reflection Questions
Activity

Planning

Monitoring

Evaluating

Class
session

• What are the goals of the class session
going to be?
• What do I already know about this
topic?
• How could I best prepare for the class
session?
• Where should I sit and what should I be
doing (or not doing) to best support my
learning during class?
• What questions do I already have
about this topic that I want to find out
more about?

• What insights am I having as I
experience this class session? What
confusions?
• What questions are arising for me
during the class session? Am I writing
them down somewhere?
• Do I find this interesting? Why or why
not? How could I make this material
personally relevant?
• Can I distinguish important
information from details? If not, how will
I figure this out?

• What was today’s class session
about?
• What did I hear today that is in conflict
with my prior understanding?
• How did the ideas of today’s class
session relate to previous class
sessions?
• What do I need to actively go and
do now to get my questions
answered and my confusions
clarified?
• What did I find most interesting
about class today?

Activelearning
task and/or
homework
assignment

• What is the instructor’s goal in having
me do this task?
• What are all the things I need to do to
successfully accomplish this task?
• What resources do I need to complete
the task? How will I make sure I have
them?
• How much time do I need to complete
the task?
• If I have done something like this
before, how could I do a better job this
time?

• What strategies am I using that are
working well or not working well to help
me learn?
• What other resources could I be using
to complete this task? What action
should I take to get these?
• What is most challenging for me
about this task? Most confusing?
• What could I do differently
Mid assignment to address these
challenges and confusions?

• To what extent did I successfully
accomplish the goals of the task?
• To what extent did I use resources
available to me?
• If I were the instructor, what
would I identify as strengths of my work
and flaws in my work?
• When I do an assignment or task like
this again, what do I want to remember
to do differently? What worked well for
me that I should
use next time?

Quiz or
exam

• What strategies will I use to study (e.g.,
study groups, problem sets,
evaluating text figures, challenging
myself with practice quizzes, and/or
going to office hours and review
sessions)?
• How much time do I plan on studying?
Over what period of time and for how
long each time I sit down do I need to
study?
• Which aspects of the course material
should I spend more or less time on,
based on my current understanding?

• To what extent am I being systematic
in my studying of all the material for the
exam?
• To what extent am I taking advantage
of all the learning supports available to
me?
• Am I struggling with my motivation to
study? If so, do I remember why I am
taking this course?
• Which of my confusions have I
clarified? How was I able to get them
clarified?
• Which confusions remain and how am
I going to get them clarified?

• What about my exam preparation
worked well that I should remember to
do next time?
• What did not work so well that I
should not do next time or that I should
change?
• What questions did I not answer
correctly? Why? How did my answer
compare with the suggested correct
answer?
• What questions did I not answer
correctly? Why? What confusions do I
have that I still need to clarify?

Overall
course

• Why is it important to learn the material
in this course?
• How does success in this course relate
to my career goals?
• How am I going to actively monitor my
learning in this course?
• What do I most want to learn in this
course?

• In what ways is the teaching in this
course supportive of my learning? How
could I maximize this?
• In what ways is the teaching in this
course not supportive of my learning?
How could I compensate for or change
this?
• How interested am I in this

• What will I still remember 5 years
from now that I learned in this course?
• What advice would I give a friend
about how to learn the most in this
course?
• If I were to teach this course, how
would I change it?
• What have I learned about
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• What do I want to be able to do by the
end of this course

course? How confident am I in my
learning? What could I do to increase
my interest and confidence?

how I learn in this course that I could
use in my future biology/science
courses? In my career?

Tanner, K. D. (2012). Promoting student metacognition. CBE-Life Sciences Education, 11(2), 113–120.

Appendix L: Roadmap Used in PLD Material
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