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Abstract
The nature of knowledge and how it is developed have been debated in philosophy and
research for centuries. In the literature on teachers’ knowledge, two perspectives have been
particularly visible. One perspective stresses cognitive processes and deliberate knowledge acquisition. Another perspective stresses the situated nature of teachers’ learning and
knowledge development through awareness. This theoretical article proposes that uniting
both epistemological perspectives is beneficial for developing teachers’ contextualized
knowledge of how to teach at all phases of career development, and especially early on.
In so doing, action and reflection are positioned as central to the development of teachers’ knowledge, and affordances from both the deliberate and the aware perspectives are
articulated. Specifically, this article explains why uniting the two perspectives supports
better sense-making, more refined instructional planning, and more responsive teaching,
before offering a united reflection model. These processes are then discussed in the context of video coaching interventions for early-career teachers. After presenting a blueprint
for video-based reflection and key design features that could support teachers’ learning,
important differences compared to other reflection models are discussed and implications
for (the design of) teachers’ professional development based upon this united perspective
are presented.
Keywords Teacher reflection · Teacher cognition · Epistemology · Teacher effectiveness ·
Video coaching · Instructional design

Introduction
Epistemology is the field of philosophy concerned with “the possibility, nature, sources
and limits of human knowledge” (Sumner 2006, p. 94). For centuries, there have been varied perspectives on the nature of knowledge and how it is developed, including empiricism,
idealism, rationalism, constructivism, and pragmatism. When it comes to these perspectives in relation to teachers’ knowledge, we note that two epistemological perspectives have
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been particularly visible in the literature. One stresses cognitive processes, and the other
stresses the situated nature of teachers’ knowledge.
The first perspective is aligned with empiricism, and positions knowledge as accepted
truths that arise through systematic observations. These can be verified and tested, and
therefore generalized until new observations cause one to discard those provisionally
accepted truths. From this perspective, teachers’ knowledge includes a collective knowledge base on teaching that is commonly accepted (Carlson and Daehler 2019). Individual
knowledge acquisition as viewed within this perspective can be measured outside of teaching practice (e.g., Kaiser et al. 2017), for example by identifying certain behaviors in examples of practice. Central to this perspective is the deliberate attention to how one’s teaching
relates to collective understandings of effective teaching behaviors.
The second perspective aligns with a form of rationalism. Closely connected to constructivist perspectives, this view positions knowledge as truth that is constructed within
specific contexts and therefore explicitly linked to the individual knower (Sumner 2006).
This perspective acknowledges that much of teachers’ knowledge is also personalized
(Carlson and Daehler 2019), can only be developed in and through practice (Depaepe et al.
2013), and is sometimes tacit. Tacit knowledge, which supports intuitive understanding
and decision-making (Eraut 2000), can be understood as norms or dispositions that guide
our actions (Herbst and Kosko 2014) and has also been described as what we know, but
cannot tell (Polanyi 1967). This type of knowledge can be accessed when analyzing teaching or learning using representations of practice (Herbst and Kosko 2014). Central to this
perspective is an awareness of the learners’ needs, the school context, and one’s place in it.
If these two perspectives are viewed as entirely mutually exclusive alternatives, then it
would be difficult to reconcile them, since the first stresses the view that knowledge exists
separate from the knower, while the second stresses its inherent connection to the knower.
But here, we embrace both perspectives, and submit that these types of knowledge can and
do coexist. Further, we note that each has implications for understanding teachers’ cognition and resulting knowledge acquisition. In addition, we argue that attending to both
maximizes the potential for experiencing the affordances of a deliberate, often deductive
mindset as well as an aware, often inductive mindset.
While epistemological perspectives can have implications for designing education and
training, Kirschner (2009) reminded us not to confuse them with the psychological bases
of learning and the pedagogical bases of teaching. In particular, he pointed to the need
to select pedagogies based on whether the learners are novices or experts. According to
Kirschner (2009), novices still need to acquire knowledge, whereas experts already have
integrated knowledge bases in which universal truths have been contextualized through
experiences. Building on this observation, it is proposed that novices in the teaching profession, early career teachers (ECTs), can benefit from learning experiences that prompt
the acquisition of both collective and tacit knowledge, while also providing opportunities
to integrate those understandings into their growing knowledge bases. Given that novice
teachers need to sustain and strengthen their effective teaching practices in context (Feiman-Nemser 2001), bringing together these two perspectives seems particularly powerful
for them.
Thus, this paper argues that it can be consistent and productive to acknowledge that
there are different types of knowledge and therefore, multiple pathways to knowledge
acquisition. It further advocates the need to consider implications for instructional design
based on the stance that teaching is a complex endeavor which requires the integration of
knowledge about universal truths with understanding of contextual needs, opportunities,
and constraints. Reflection is proposed as a key driver for knowledge acquisition in both
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perspectives. Within this article, Dewey’s (1933) conceptualization is used, which defines
reflection as the “active, persistent and careful consideration of any belief or supposed form
of knowledge in the light of the grounds that support it and the further conclusions to which
it tends…’’ (p. 9). Within the perspective based on empiricism, it is imperative that teachers reflect on their teaching in reference to standards that represent indicators of effective
teaching practices. And within the perspective based on rationalism, it is imperative that
teachers reflect on salient moments in their practice, taking into account the needs of learners, the school context, and their place in it. While the current literature offers some guidance for reflection, it lacks an integration of the two perspectives described here, guidelines
for supporting such reflection in general, and specific considerations for implementation.
This paper looks specifically at the integration of these two perspectives in the context
of video coaching. Here, we define video coaching as a professional development approach
in which teachers and coaches record instances of teaching and engage in video-based discussions in a sustained manner. Video coaching affords opportunities for reflective practice,
which is especially useful for studying complex classroom interactions, provoking discussions, and supporting demonstration of events that are difficult to describe to others (Marsh
and Mitchell 2014). Our review of the video coaching literature (van der Linden et al.
manuscript in preparation) revealed two dominant views, which align with the two epistemological stances described here. For example, My Teaching Partner (Pianta et al. 2008)
is a video coaching program that is more closely connected to empiricism, in which the
CLASS teaching effectiveness framework is used as a measure for improving practice. In
this program, teachers’ videotaped practice is compared to teaching effectiveness standards
during coaching and the results of these discussions are used as input for making changes
in the classroom. By contrast, video clubs are video-based professional development environments where groups of (mathematics) teachers led by researcher-facilitators watch videos excerpts from their own practice to enhance their professional vision, their ability to
notice important classroom moments (Sherin and van Es 2009). More closely connected
to rationalism, these meetings feature no a priori standards that are used to view practice;
rather, teachers are guided to focus on and understand student (mathematical) thinking, and
thereby developing the ability to notice salient features of classroom practices (Sherin and
van Es 2009). Both video coaching approaches have value for the development of teachers’ knowledge, but an integrated approach might offer additional value. Therefore, to support the work of coaches, teacher educators, and (teacher) education researchers, this paper
elaborates upon the above argument, presents a conceptual model for supporting teachers’ learning through reflection that brings the two perspectives together, and discusses key
design features of video coaching for ECTs (see Fig. 1 for an overview).

Theoretical framework
This article builds on the recent work of scholars who have acknowledged the importance
of attending to both perspectives for understanding teachers’ knowledge, and who have
advocated a more integrated approach (e.g., Carlson and Daehler 2019; Depaepe et al.
2013; Kaiser et al. 2017). It is important to state that these two views characterize two basic
ways in which knowledge is acquired and what knowledge is, and are not labels for types
of teachers, teacher educators, or teacher education researchers. This section explains why
uniting both epistemological perspectives is beneficial for helping novice teachers, in particular, to develop contextualized knowledge of how to teach. First, the origins and habits
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Fig. 1  Graphic organizer of this article

of mind related to both the deliberate and the aware perspectives are presented. Next, relationships between teacher action, that is, providing instruction, and reflection are discussed
in general, and from each perspective. Finally, the added value for teachers’ knowledge
development of bringing together the two perspectives is articulated and a united reflection
model is presented.

Affordances of each perspective
Deliberate: understanding practice in reference to standards
Aligned with empiricism, a deliberate perspective positions individual teachers’ cognition as based on their acquisition of collective knowledge of teaching and learning, which
serves as a frame of reference for developing their professional practice. Collective knowledge consists of commonly accepted truths about teaching and learning, within and across
teaching domains, which have been developed by experts and practitioners, and have been
verified in different contexts (Carlson and Daehler 2019). This type of knowledge is often
taken to include Shulman’s (1987) content knowledge (CK), pedagogical knowledge (PK),
and pedagogical content knowledge (PCK) (Kaiser et al. 2017). Individual acquisition
of collective knowledge can be evaluated through multiple choice testing, as described
elsewhere (e.g., Kaiser et al. 2017). While this type of knowledge can be acquired and
measured outside of teaching practice, it can also be applied to practice, and could provide opportunities for the professional development of teachers. Frameworks of effective
teaching practices can be used as lenses to observe isolated behaviors and to investigate
the extent to which current teacher practices match these standards. As a result, teachers
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could gain understanding of their practice in reference to the standards of effective teaching. Structured reflection before, after, or even during teaching can facilitate knowledge
development from this perspective.

Aware: understanding the context and one’s place in it
Aligned with rationalism, an aware perspective positions (teachers’) knowledge as often
tacit, developed through (inter)action with the context and within local systems (Brown
et al. 1989; Lave and Wenger 1991). This is often characterized as (intuitively) knowingto-act within a certain context (Depaepe et al. 2013) and is constructed through the actors’
interpretations of the local context, therefore being inextricably tied to the actor (Sumner
2006). Consequently, this type of knowledge can only be measured and developed when
teachers engage in practice, through enactment, planning, or reflection activities (Carlson and Daehler 2019). In addition, the sense of control over one’s everyday practices,
or agency, is “… also shaped by the structures and cultures within which teachers work”
(Biesta et al. 2017, p. 39). As such, teaching is not only determined by personal attributes, but is also dependent on the interplay between the teacher and the context. Thus, the
teacher’s own understanding of who they are within their professional context (identity)
shapes actions and over time, and conversely, actions also shape identity (Buchanan 2015).
From the aware perspective, discussion of teachers’ own practice is promoted, a phenomenon which supports sensemaking and the shaping of one’s own views of possible changes
within the environment (Biesta et al. 2017; Sherin and van Es 2009; van Es and Sherin
2008). As a result, teachers gain understanding of their context, and their agency within it.
So, like with the deliberate perspective, knowledge development from the aware perspective can be served by reflecting on what has transpired in the classroom, reflecting on classroom aspirations while planning lessons, and by reflecting while teaching.

Reflection and action
How reflection and action support knowledge development
Reflection is an important process that can support teachers to develop content knowledge,
pedagogical knowledge, and pedagogical content knowledge (Hoffman-Kipp et al. 2010).
As described previously, Dewey (1933) considered reflection to be a mindful review of
what is known, how this is known, and the implications it has. Therefore, reflection by
teachers can be understood as the consideration of teachers’ own knowledge of how to
teach, which could be grounded in accepted understandings and/or experiences from their
practice. Here, reflection is considered in light of both epistemological perspectives.
Reflection from a more deliberate perspective, sometimes referred to as technical reflection (Lindsay and Mason 2000; van Manen 1977), is a type of reflection in which teachers consider the quality of their practice in light of evidence-based standards. This type
of reflection requires teachers to articulate their understandings of insights developed by
others (e.g. teaching effectiveness standards), consider their practice in light of this framework, and determine if and to what extent, their practice meets these standards. Such an
analysis provides insight into their current state of performance, the desired state of performance, and the difference between the two. The difference between the current and the
desired states then guides further actions. Despite well-articulated affordances of this kind
of approach (van der Lans et al. 2018), it has long been argued that such a view of reflection
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is one-sided (van Manen 1977), and could limit the potential richness of reflective practice.
For example, educators and school leaders have acknowledged the importance of developing intuition for decision making in classroom contexts (Sipman et al. 2019), showing that,
alongside an appreciation for evidence, stakeholders also attach relevance to additional facets of teachers’ knowledge development.
Reflection has also been approached from a more aware perspective, aiming to help
teachers develop insight into the local context, and knowledge that is more finely tuned to
situational needs and constraints. For example, teachers who participated in video clubs
noticed more important teaching moments in practice after the last session (Sherin and
van Es 2009). This kind of reflection often relies heavily on social discourse communities
(Ovens 2002), in which teachers collaboratively negotiate their contextual understandings
in order to develop new ones, as has been witnessed in video clubs for literacy or mathematics education (e.g., Wallin and Amador 2019; Walsh et al. 2020). As with the deliberate perspective, such an analysis provides insight into the current contextual state, the
desired contextual state, and the difference between the two. Discrepancies between states
holds implications for further actions, ideally taking into account the needs of the learners,
as well as the opportunities and constraints that are inherent to the local setting. This view
specifically incorporates the idea of tailoring products to fit the needs of the learners and to
the environment in which they will be implemented (McKenney 2013).
In summary, the two perspectives on reflection can provide insight into the current
state of affairs, the desired state of affairs, and the implications of each when compared,
but their focus is different. Obviously, the proposed outcomes of reflection, that is the gap
between the current state and the desired state, are closely connected to Vygotsky’s zone
of proximal development (1978), who positioned the potential development of children as
the difference between the current developmental level as far as individual problem solving and the potential developmental level that could be reached with guidance of a more
knowledgeable peer or teacher. While reflection from the deliberate perspective provides
insight into performance in relation to a certain standard, reflection from the aware perspective provides insight into needs, opportunities, and constraints for growth within the
local context. The different proposed outcomes of reflection build on Vygotsky’s zone of
proximal development (1978) as well as McKenney’s (2013) zone of proximal implementation for technology innovations in schools. Relating to teaching, these are:
– ZPP The Zone of Proximal Performance highlights understanding of collective teaching knowledge and acting upon this knowledge, specifically targeting the difference
between the pre-determined, explicated teaching behaviors individual teachers can execute on their own, and those they could identify and perform with guidance.
– ZPI The Zone of Proximal Implementation highlights situated understanding and acting upon this understanding, specifically targeting the difference between the learner,
classroom, and school-related insights that individual teachers can develop and apply
on their own, and those they could identify and implement with guidance.

Temporal differences in reflection and action
The reflection-action relationship can be further detailed in whether teachers are thinking
about the past, future, or present. The first type of reflection is a retrospective process,
referred to as reflection on action (RoA) (Schön 1983), retrospective reflection (Loughran
1996), or retroactive reflection (Mezirow 1991). Causal reasoning can be useful during
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reflection on action, as this type of reasoning allows learners to explain phenomena and
solve problems (Jonassen and Ionas 2008). During reflection on action, teachers look back,
consider their existing teaching practices, and reframe their understandings of their ZPP
and ZPI.
A different type of thought process is required to consider how these understandings
can be translated to (changes in) practice. This second type of reflection has been referred
to as anticipatory reflection (Loughran 1996), though we prefer to describe it as reflection
for action (RfA). This can be understood as a planning process, where teachers engage in
reasoning to connect their teaching practices (and their implications for students) to inform
instructional decision making (e.g., Loughran et al. 2008). Through this kind of causal reasoning, teachers consider how instructional changes could affect student outcomes, based
on their understanding of (co-occurring) cause–effect relationships as well as any mediating processes (cf. Jonassen and Ionas 2008). This process could inspire the design and/or
construction of actionable plans or lesson materials that can support practice. The plans or
actions that are developed bridge the gap between current practice and the desired practice,
thus supporting development within one’s ZPP and ZPI.
Finally, the third type of reflection occurs during the action itself, referred to as reflection in action (RiA) (Schön 1983), contemporaneous reflection (Loughran 1996), or
thoughtful action (Mezirow 1991). This type of reflection is based on the idea of knowingin-action (Schön 1995), or simultaneous thinking and acting that guide decision-making
processes during teaching. This knowing-in-action includes not only the action itself, but
also the perception and judgment of salient moments and the responses triggered (Schön
1995). The results of RiA are visible in terms of (improved) performance and implementation. Next, the added value of uniting epistemological perspectives within reflection is
described.

Uniting epistemological perspectives
By considering the three types of reflection (RoA, RfA, RiA) in light of the two epistemological perspectives (deliberate and aware), six reflective processes can be derived. While
these reflection processes have value on their own, uniting the two perspectives could yield
better sense-making, better instructional planning, and more responsive teaching. Here, the
implications for each type of reflection respectively (RoA, RfA, and RiA) from each perspective are described and illustrated with examples, and summarized in Fig. 2.
Considering RoA, “[This] sense-making is generally defined as an (inter)active and
dynamic process by which individuals and groups make meaning from the environments
in which they operate, which in turn orients their actions” (März and Kelchtermans 2013,
p. 15). During deliberate analysis of practice, teachers use an explicit frame of reference
to engage in knowledge-driven processing and identify evidence-based norms in action.
By interpreting their performance in reference to these norms, they gain insight into their
ZPP. By contrast, explicating awareness entails having teachers engage in context-driven
processing to identify salient moments in practice, interpret them, and articulate insights
into their ZPI. Uniting these perspectives would require teachers to compare their ZPP with
their ZPI during RoA activities. Together, these views would paint a more complete picture
of the situation at hand, because teachers would not only gain understanding of their performance relative to a set of standards, but this set of teaching practices is also compared to
the context in which these actions are enacted to determine what is needed. This provides
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Fig. 2  United reflection model

a rich understanding of the effectiveness of the actions within specific contexts and offer
directions for refinement of practices in tune with the local environment.
With regard to RfA, teacher instructional planning can be defined as the process
of determining learning objectives, making pedagogical decisions, selecting learning
activities, selecting assessment methods, and selecting tools and resources to support learning (Harris and Hofer 2009). Deliberate planning features teacher use of
an explicit frame of reference to generate evidence-based ideas for improving practice, based on the outcomes of RoA. This is then used to anticipate how performance
could improve, and plan actions in line with their ZPP. By contrast, planning based
on awareness features identification of salient moments in their practice and the generation of ideas about how to improve their practice. This information is subsequently
used to anticipate how implementation could improve by adjusting these practices,
planned in line with the teacher’s ZPI. Uniting the deliberate and aware RfA processes
would result in planning that attends to frameworks of effective teaching to design
teaching scenarios, as well as the adaptation of these to the needs and constraints of
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the learners, classroom, and school context. This could provide solutions that are both
effective and feasible, while also meeting the standards of the school context in which
they are to be implemented.
Uniting the deliberate and aware perspectives during RiA could potentially lead to
more responsive teaching, namely, the ability to perceive, judge and respond to interactions in the classroom. Deliberate practice involves the use of an explicit frame of
reference to monitor one’s own practice in reference to evidence-based norms (Hatton
and Smith 1995), and adjusting one’s practice within one’s ZPP. Practicing awareness involves context-based identification of salient moments in practice, direct interpretation of these salient moments, and immediate action within the ZPI. Uniting the
two perspectives could support teachers in monitoring their own actions, as well as in
monitoring the feedback that is received as a consequence of those actions. Heightened
awareness of the context and the way actions affect that context might provide insight
into the cause–effect relationships between teacher actions and student reactions, and
offer opportunities for in-the-moment adjustment of practice (if the teachers’ repertoire
already includes alternatives). Next, the united reflection model will be applied to an
instructional design for video coaching for Early Career Teachers (ECTs).

From theory to practice
A rich context for united reflection
Early career teachers
Although it’s important to provide differentiated pedagogy for experts as compared to
novices [according to Kirschner (2009)], the united reflection model holds potential
value for all teachers, and it seems particularly beneficial for those with less experience, that is ECTs. These teachers have not yet acquired the same level of knowledge
and skills as their more experienced colleagues (Maulana et al. 2012; van de Grift
2010), which is important to address, since teaching quality has an effect on student
learning gains (Hanushek and Rivkin 2010). And even though pre-service programs
can be of excellent quality, ECTs still need to develop their professional identity and
professional practice within new settings (Feiman-Nemser 2001). Further, novice
teachers experience a variety of challenges, such as those pertaining to job characteristics, school characteristics, and poor relationships with students or colleagues (den
Brok et al. 2017; Smith 2014), and a combination of these factors might be the reason
for higher teacher attrition during the early years of teaching (den Brok et al., 2017).
Feiman-Nemser (2001) identified a number of important learning tasks for ECTs: (1)
gaining local knowledge of students, the curriculum, and school context; (2) designing responsive instruction; (3) enacting a beginning teaching repertoire; (4) creating
a classroom learning community, and (5) developing a professional identity. Thus,
professional development for ECTs should not only include opportunities to enhance
knowledge and skills related to effective teaching and the local context, but also allow
questioning of one’s understandings of the self, others, and one’s performance. Reflection affords opportunities to undertake these crucial learning tasks.
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Video coaching
Reflection can be structured in many ways, and since video coaching has been shown to
be powerful for supporting teacher performance and literature provide examples (e.g.
Pianta et al. 2008; Sherin and van Es 2009), from both epistemological perspectives
(van der Linden et al. manuscript under preparation), it seems plausible that it can help
address some of the challenges that ECTs face. As mentioned previously, video coaching constitutes a professional development approach in which teachers and coaches
record instances of teaching (opportunities for RiA) and engage in video-based discussions (RoA, RfA), in a sustained manner. Research has shown that the strophic interaction between teaching in action and reflection thereon play a crucial role in teacher professional growth (Clarke and Hollingsworth 2002) and this process could support ECTs
in studying their practice, getting acquainted with the local setting, developing and
sustaining effective teaching practices, and negotiating their identities. Video coaching
can provide a reflection-rich context for ECTs in which united epistemological perspectives on teachers’ knowledge could be beneficial. A core assumption underlying the present work is that this type of professional development can allow teachers to reflect: on
action using video to gain insight into the existing situation, for action to develop plans
that can support their practice, and in action to adjust their practices. The following two
sections describe how this can be accomplished.

Supporting complex learning
Developing new knowledge through action-reflection interaction, especially as part of
video coaching, constitutes a complex learning task. It requires teachers to integrate
reflection perspectives, to coordinate the requisite skills, and to apply their new insights
to practice. Guidelines on how to support such complex learning have been provided in
the literature on instructional design. In particular, the Four Components Instructional
Design (4C/ID) model (Van Merriënboer and Kirschner 2017) is well-suited to supporting the kind of complex learning that ideally takes place during video coaching. In a
variety of professional situations, this holistic approach has been shown to stimulate the
integration of knowledge, skills and attitudes (often referred to as competencies), thus
mitigating the compartmentalization of learning tasks or fragmentation of constituent
skills (Van Merriënboer and Kirschner 2017). This model prompts designers to create
authentic learning experiences that approximate real life, increase in complexity, and
are clearly meaningful to the learners. The remainder of this section describes the four
instructional components that should be included in video coaching based on the united
reflection model in order to support complex learning: (1) whole learning tasks, (2) procedural information, (3) supportive information, and (4) part-task practice (Van Merriënboer and Kirschner 2017).

Whole learning task: reflection from united perspectives
The whole task of united reflection, like other learning tasks, should be organized in
task classes that are ordered from less complex to more complex (van Merriënboer and
Kirschner 2017). Bloom’s revised taxonomy proposes that cognitive processes can be
understood as involving sequential levels of complexity (Krathwohl 2002). Broadly,
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these are (from least to most complex): remember, understand, apply, analyze, evaluate,
create (Krathwohl 2002). With regard to reflection, the temporal focus influences the
level of complexity. Here, we describe how each of these (RoA, RfA, and RiA) maps to
a different task class.
RoA is classified as the least complex, because it requires teachers to identify and interpret events that align with frameworks and (other) salient moments in videotaped practice. Teachers elaborate on their understanding through reasoning, for example, regarding
teacher-student interactions. Judgments concerning how well teachers’ actions comply with
collective knowledge about teaching or whether students are learning require teachers to
remember and analyze their findings.
RfA requires teachers to apply collective and tacit knowledge to more or less familiar
problems, rendering it medium complex. Here, teachers must have an idea of the problem
situation and modify collective and tacit knowledge to fit the specific problem at hand.
In addition, teachers must critique whether their proposed alternative scenarios are compatible with collective knowledge about effective teaching and/or emic insights about the
context, which implies a predictive kind of evaluation process. In some cases, this might
require teachers to create new products, and go through the stages of problem representation, generating alternatives, planning, and constructing.
RiA is considered the most complex, because it combines all of the above-mentioned
cognitive processes in order to create and adjust practices in the moment. Teachers enact
their teaching routines while monitoring the students’ feedback and their own actions, and
interpreting the classroom feedback to judge if instruction is having the desired effect.
They often need to create alternative teaching scenarios on the spot.

Procedural information: reflection steps
Procedural information involves how-to information or step-by-step instructions on recurrent task aspects (van Merriënboer and Kirschner 2017). The 4C/ID model explains that
procedural information is needed in order to automate certain aspects of the task, which
allows learners to allocate their conscious cognitive processing to the non-recurrent
aspects of the tasks. Here, recurrent aspects within the whole task of united reflection are
considered.
“To reflect is to look back over what has been done so as to extract the net meanings
which are the capital stock for intelligent dealing with further experiences” (Dewey 1938,
p. 86, emphasis not in original). Consistent with this description of the process (and in the
context of engineering design), Reymen et al. (2006) described a generic three-step procedure for reflection, consisting of (1) preparation, (2) image forming, and (3) conclusion
drawing. Here, these steps are considered in light of the united perspectives, and summarized in Table 1.
The first step, preparation, refers to how practitioners (teachers) portray or understand
the (classroom) situation (Berland and Hammer 2012; Schön 1983). The way teachers
frame the situation influences their practice (Russ and Luna 2013), because the frame
that is being applied to a certain situation influences expectations and the way it will be
interpreted (Berland and Hammer 2012). This first step requires practitioners to detail the
reflective question and to collect facts related to it (Reymen et al. 2006). Deliberate framing is guided by frameworks for effective teaching, whereas aware framing arises from
attention to the teaching context and one’s place in it.
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The second step, image forming, requires practitioners to investigate the phenomena
identified during the first step (Reymen et al. 2006), by using the framing to interpret (or
anticipate) the teaching situation. Interpretation is regarded as an important process component of teachers’ competence (Blömeke et al. 2015; Santagata and Yeh 2016), and has been
described as making sense of salient features of classroom interactions (Sherin and van Es
2009), or explaining perceptions of teaching and learning processes in order to examine the
effect of teaching decisions on student outcomes in line with the learning goals (Santagata
and Yeh 2016). Deliberate image forming is focused on sensemaking about the (proposed)
alignment between frameworks of effective teaching and practice, whereas aware image
forming is focused on making sense of the interplay between actors and the contextual
needs and constraints.
The third step, is conclusion drawing. It can be used to inform decision making or
lead to reframing. It requires practitioners to contrast their findings from image forming
and consider the implications for practice (Reymen et al. 2006). From the deliberate perspective, conclusion drawing is focused on determining (considerations within) the ZPP,
whereas conclusion drawing from the aware perspective is focused on determining (considerations within) the ZPI.

Supportive information: scaffolding cognitive processes
Supportive information provides a bridge between what learners already know and what
they need to know (van Merriënboer and Kirschner 2017). This type of information is
directed towards supporting teachers in the novel aspects within the six recurrent tasks
(shown in Table 1). Supportive information consists of domain-specific information,
examples of domain-specific information, and cognitive feedback (van Merriënboer and
Kirschner 2017). This section examines supportive information relevant to the three steps
described above.
The framing undertaken during preparation is a cognitive process that shares common
characteristics with other attentional processes described in the literature, such as noticing
student thinking (Sherin and van Es 2009; van Es and Sherin 2008); perceiving particular events during instruction (Kaiser et al. 2015); and focus selection (Santagata and Yeh
2016). Research has shown that framing can be difficult for (novice) teachers, because they
are inclined to attend to surface-level events instead of salient classroom moments (Sherin
and van Es 2009; Wolff et al. 2017). Domain-specific information to support framing
includes frameworks of effective teaching (deliberate perspective) or literature on noticing
student learning (aware perspective). In addition, problem-solving guidance, such as guiding questions to focus ECTs’ attention on priorities, could support this cognitive process
(Sherin and van Es 2009). Support could also take the form of watching other ECTs framing teaching issues while thinking aloud about the way these behaviors might be observed
in practice. Finally, cognitive feedback could consist of including opportunities for ECTs to
compare their framing of the problem to the work of other ECTs or the coach.
Next, teachers need to interpret or anticipate teaching experiences. Interpretation can
be difficult for teachers, because they are inclined to describe or quickly judge a situation
instead of engaging in deeper reflection (Sherin and van Es 2009). Moreover, novice teachers can experience difficulty doing this without the help of a knowledgeable other (Gelfuso
and Dennis 2014). In addition, teachers do not always engage in developing explanations to
fully grasp the nature of the problem, but jump to generating solutions through brainstorming (Boschman et al. 2014). Anticipating future actions supports teachers’ learning when
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teachers engage in reasoning and justification processes instead of only brainstorming
(Voogt et al. 2016). Without guidance, teachers’ anticipatory reflections are often focused
on practical issues, instead of the substantive issues (Voogt et al. 2016). Guiding questions
for retrospective reasoning from a deliberate perspective could include: To what extent
does the [recorded behavior] align with the framework? Why do you think that? Coaches
could also model interpretive and anticipatory reasoning, and exemplify how to make sense
of the connection between teacher actions and student learning. Produced artifacts, such as
video annotations created during RoA, could serve as examples, but can also be examined
and compared for the logic of reasoning about cause and effect, or the extent to which they
convey a clear message and can thus be used as input for cognitive feedback.
Finally, teachers need to contrast their findings within perspectives in order to draw conclusions about their ZPP and ZPI, and doing so between perspectives can guide further
actions. Examples of problem-solving guiding questions for drawing conclusions during
deliberate RfA could be: What conclusions do you draw based upon consideration of different learning scenarios? What theoretical evidence did you find that supports your design
choices? In addition, a worked example that illustrates how conclusions follow from the
framing and interpretation processes could help teachers understand the process. Lastly,
artifacts produced during the framing and interpretation/anticipation processes could be
compared to the conclusion drawn about the ZPP and ZPI to check for logic and to what
extent the initial question has been answered, which could provide cognitive feedback on
the conclusion-drawing process and the quality of the conclusion.

Part‑task practice
Part-task practice refers to routine aspects of the task that require a high level of automaticity and is therefore appropriate for elements of the learning tasks that are recurrent
within task classes (van Merriënboer and Kirschner 2017). Automaticity is necessary so
that teachers can focus their attention on the non-recurrent aspects of the tasks. Within
the context of video coaching, it can be helpful to design practice tasks that support learners in understanding how to use specific frameworks for reflection, how to identify teaching practices that are in line with those frameworks, or how to focus on student learning
while watching the videos. This could help ECTs develop frames of reference for each of
the perspectives. In addition, if teachers know and can articulate the different steps in the
reflection process, this could help them focus on the cognitive processing that is embedded
within each of those steps. Having teachers think aloud about the sequencing of the steps
could support the learning of the routines within each of the reflection tasks. The next section will operationalize the instructional design further as concrete building blocks that can
be used to implement video coaching practices.

Video coaching with ECTs: reflective practices blueprint
While the 4C/ID considerations provide a theoretically sound approach to video coaching
based on the united reflection model, further operationalization is needed to apply these
ideas in practice. This section offers a video coaching blueprint, organized around the three
components of a skeleton design (McKenney and Reeves 2019): (1) the activities and tasks
(what teachers do), (2) the materials and resources (what tools are used), and (3) the participation and practices (how teachers and coaches participate); see Fig. 3 for highlights.
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Preparation,
image forming,
conclusion drawing

Support for cognitive processing

Part-task practice

Deliberate

Deliberate analysis of
past practice to
improve understanding
of ZPP.

Frameworks of effective teaching,
example videos of teachers
engaging in deliberate analysis
of practice, facilitator questions.

Automate identification
of indicators of effective
teaching behaviors using
examples of practice.

Aware

Explication of practical
awareness during past
practice to improve
understanding of ZPI.

Literature highlighting the importance
of attending to one’s context,
example videos of teachers
engaging in explicating practical
awareness, facilitator questions.

Automate a focus on
salient moments.

Deliberate

Deliberate planning
of future actions to
improve practice
within ZPP.

Frameworks of effective teaching,
example videos of teachers
engaging in deliberate planning
of practice, facilitator questions.

Automate planning steps.

Literature highlighting the importance
of attending to one’s context, example
videos of teachers using
awareness while planning,
facilitator questions.

Automate planning steps.

Aware

Planning future actions
based on awareness
to improve practice
within ZPI.

Deliberate

Deliberate practice
of actions to improve
performance within
ZPP.

Frameworks of effective teaching,
facilitator questions.

Automate a focus on
specific actions in
(mini)lessons.

Aware

Reflection IN Action

Reflection FOR Action

Reflection ON Action

Activities & tasks

Practicing awareness
during action to
improve performance
within ZPI.

Literature highlighting the importance
of attending to one’s context,
facilitator questions.

Automate recognition of
salient moments in
(mini)lessons.

Materials & resources

Priming
tools

Examples
of practice

Artifacts
of practice

Materials containing teaching
theory, literature on situated
learning, or tools for cognitive
feedback. Used for activation of
prior knowledge and experiences.
Representations (e.g. video, text)
of teaching, problem solving, or
reflection processes. Used to
practice identification of
(specific) teaching practices.
Products of practice (videoed or
text-based).
Help promote discussions about
practice.

Participation & practices

Coordinator

Organizes learning opportunities.
Determines the appropriate task
complexity.

Facilitator

Stimulates and scaffolds teacher
learning. Asks guiding questions.
Models the reflection processes.

Curator

Selects relevant and high-quality
learning materials. Determines the
authenticity of the task.

Learner

Responsible for own professional
development. May also take on the
facilitator role in a group setting.

Fig. 3  Blueprint for video coaching through reflective practices
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Activities and tasks
The six reflective processes described previously are central to the design (see Fig. 3).
Tasks within task classes will always be executed sequentially, but not in a specific order,
after which the conclusions are compared. Here, the nature of each task and the potential
benefits for the professionalism of ECTs are illustrated.
During RoA, engaging in deliberate analysis of practice is important because it helps
realize an essential aspect of professional development, namely, that teachers develop their
practices in line with evidence-based frameworks of effective teaching (Pianta et al. 2008).
For instance, there might be cases when a teacher questions if his (inter)actions (could)
contribute to a positive pedagogical climate. The coach and teacher select a relevant framework as the basis for analysis of videotaped practice, and go through a process of reflection
preparation, image forming, and conclusion drawing to determine if the videotaped actions
contain evidence of these interactions. In addition, engaging in explicating practical
awareness is important because it helps realize an essential aspect of professional development, namely, that teachers study their practice to gain understanding of (difficulties in)
student learning, and the implications for their instruction, which can provide incentives
for change (Santagata and Bray 2016). For example, suppose that a teacher becomes aware
that students do not appear to understand the subject-matter content, but is not sure what
exactly is causing the lack of understanding. The coach and teacher decide to study the
recorded interactions between students, teacher and materials to better understand what is
causing this specific situation. The coach and teacher go through a process of reflection
preparation, image forming and conclusion drawing to gain understanding of the situation.
During RfA, engaging in deliberate planning of action is important, because it helps to
support an important part of teachers’ professional practice, namely, that teachers integrate
knowledge of effective teaching practices into their own professional practice (Pianta et al.
2008). For instance, suppose that a teacher and coach have reached the conclusion that the
students are spending too much time off-task, which jeopardizes their learning. There is
a large research base on strategies to promote on-task behavior by students, which could
offer direction for the planning of future lessons. The coach and teacher select a conceptual
framework that is thought to be beneficial, and go through a process of reflection preparation, image forming and conclusion drawing to plan future lessons. Moreover, planning
based on awareness is a task that can support an important aspect of professional development, because it encourages teachers to make their reasoning about teaching–learning
processes explicit, to argue for their convictions, and to share their knowledge (Voogt et al.,
2016). To illustrate, suppose that a teacher and coach have determined that students are not
very active during the lesson and that much of the lesson consists of teacher-led instruction. The teacher has a number of ideas based upon prior experiences about how future
lessons could be designed to support more active behavior. The coach and teacher decide to
explore those ideas, and go through a process of reflection preparation, image forming and
conclusion drawing to plan future lessons.
During RiA, engaging in deliberate practice could benefit teachers because it incorporates an important component of professional development, namely framing teaching
itself as learning opportunity by integrating small experiments or challenges (Bronkhorst et al. 2014). For instance, suppose that a teacher is going to present a lesson during which he will pay specific attention to providing feedback on student work. There is
a three-step process that the teacher will carry out during instruction, consisting of providing feedback on the correctness of the answer, clarifying why the answer is correct
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or not and checking if the students understand the explanation. The teacher performs the
feedback behavior and monitors its enactment through a process of reflection preparation, image forming, and conclusion drawing in order to regulate, adjust, and improvise
further action. Practicing awareness could also support teachers’ professional practice,
because it could support their ability to notice salient moments during teaching (Sherin
and van Es 2009), which could affect their instructional decision-making. To illustrate,
the teacher implements lesson activities, and actively monitors students’ feelings and
actions in order heighten his awareness of external feedback.

Materials and resources
Three types of materials and resources are essential for supporting video-based reflection (see Fig. 3), which can take the form of supportive information or tools for parttask practice. First, priming tools are (typically text-based) materials that support the
learner’s cognitive processing, by supporting activation of prior knowledge and experiences to make connections to new understandings (Windschitl et al. 2012). Priming
tools, such as observation instruments that align with the collective frameworks for
effective teaching, can support cognitive processing, because they help the learner to
identify effective teaching practices. In combination with video, priming tools might be
beneficial in light of a possible pre-training effect, which is defined as improving learning with multimedia by providing the names and characteristics of the main concepts
beforehand, thereby equipping learners with the necessary information for processing
the subsequently presented information (Mayer and Pilegard 2014). The literature has
suggested that pre-training before multimedia learning can be effective (Mayer and Pilegard 2014), but is not always (e.g., Meyer et al. 2019). For example, it seems less likely
that learners who already have knowledge on the subject will benefit from pre-training
(Mayer and Pilegard 2014). In addition, guiding questions that support the comparison
of the framework with practice can support teachers in reasoning about the connection
between the two. For the aware perspective, there are no specific frameworks to guide
problem solving, but the literature on noticing has indicated that guiding questions can
support teacher thinking about student learning (Sherin and van Es 2009; van Es and
Sherin 2008).
Second, examples of practice are text-based or videotaped examples of effective
teaching and learning, which help bridge the gap between theory and application (van
Merriënboer and Kirschner 2017). These can be used during part-task practice to automate the identification of effective teaching practices using explicit frameworks of
effective teaching. Alternatively, examples of practice can be understood as videotaped
modelled reflection processes, that is, where an expert or coach models how to compare
perspectives during RoA, RfA, and RiA.
Third, artifacts of practice are products of the teaching practice (videotaped or textbased), which can serve as vehicle for reflection (Herbst and Kosko 2014). Videos of
teaching practice can be analyzed and compared to frameworks for effective teaching
(deliberate perspective) and used to derive contextualized knowledge (aware perspective) in RoA tasks. During RfA, it can be productive to analyze pre-existing lesson plans
or other curriculum materials produced by the teachers as a starting point for planning.
During RiA tasks, lesson plans or other materials can be used to guide monitoring of
specific actions (deliberate perspective).
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Participation and practices
Coaching ECTs requires individual approaches to learning to meet the teachers’ personal
development needs, which requires coaches to fulfil different roles. Here, three roles are
distinguished for coaches: coordinator, facilitator, and curator. In addition, the role of the
coachee is also described (see Fig. 3).
The coordinator is responsible for organizing learning opportunities and determines the
appropriate task complexity. The coordinator consults with the individual teachers to determine the learning objectives and plans appropriate learning tasks. The coordinator helps
teachers to determine and formulate reflection questions that can be used as input for the
reflection activities.
The facilitator is responsible for stimulating teachers’ learning and scaffolds the appropriate level of support. The facilitator supports cognitive processes during RoA, RfA, and
RiA activities by prompting teacher thinking through (non)verbal interaction or through
the presentation of priming tools during video coaching. The facilitator fulfils the role of
an expert, who supports teachers in noticing important salient teaching moments that might
be overlooked (e.g., Sherin and van Es 2009; van Es and Sherin 2008). Facilitators could
also provide cognitive feedback on the problem solving within reflection tasks, by detailing
their own framing, interpretation and conclusion drawing, or inviting peers to share their
reflections, after which these can be compared. The facilitator supports the development of
knowledge based on united perspectives.
The curator is responsible for selecting relevant and high-quality learning materials and
determines the authenticity of the task. The curator selects the materials, supports production of them, and presents relevant and high-quality materials as input for coaching
activities. Relevant types of materials include: (1) priming tools that can support teacher
thinking prior to and during activities and that can take the form of questions or materials
presented to the learner that help them unpack explicit or tacit understandings (Windschitl
et al. 2012), (2) artifacts of practice that can be used as input for reflection activities and
that connect to the coaching objectives, and (3) examples that can be used to illustrate productive reflection processes or that can serve as input for reflection activities in the initial
sessions of the training.
The learner is responsible for managing learning behavior during engagement with
the different activities and tasks. In some situations, learners may support the professional
growth of their peers by taking on the role of co-facilitator. Within this co-facilitator role,
the learner could: ask questions to unpack problems (problem-solving support), model
activities and tasks (examples), and share confirming or contrasting observations (cognitive feedback).

Discussion
Significance
This article aims to contribute to thinking about the way epistemological views shape
teacher training and education, by illustrating how uniting two differing epistemological
perspectives on teachers’ knowledge development could be possible and even beneficial
for reflection. The deliberate perspective, aligned with empiricism, stresses the knowing
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that comes from systematic observation, while the aware perspective, aligned with rationalism, stresses the knowing that is derived from organic forms of perception. Both perspectives can clearly be intentional. Kirschner (2009) reminded us that we should take the level
of expertise of the learner into account when designing instruction, and thus not ignore
the psychological bases of learning and pedagogy due to epistemological beliefs. He also
noted that both epistemological perspectives have value and that (while wanting to avoid
ideological discussions): “Of course, we, as rational right-minded people, know that neither faction is correct and that the “truth” lies in the middle” (p. 144). In a similar vein, this
article illustrates how uniting two different epistemological perspectives presents added
value for ECT knowledge development and use. It builds upon earlier work from scholars
who advocated the integration of perspectives (Carlson and Daehler 2019; Depaepe et al.
2013; Kaiser et al. 2017), and scholars who have written about reflection in the past (e.g.,
Hatton and Smith 1995; Jay and Johnson 2002; Schön 1983, 1995; van Manen 1977). At
the same time, it acknowledges that some scholars have noted potential tensions between
the perspectives. For example, while research has identified specific teaching practices that
are effective (Muijs and Reynolds 2018), over-reliance on this work alone would fail to
capture the complex nature of teaching (cf. Schön 1995; van Manen 1977). Further, this
article articulates three important types of reflection, and describes specific steps for undertaking each in united ways.

Implications
Uniting perspectives holds implications for the design of teacher education and teacher
professional development trajectories. Acknowledging that teacher education should incorporate opportunities for development of both types of knowledge and for uniting the two,
while taking into account the experience level of the learners, has consequences for the
content and the operationalization of support. Pre-service teachers are still learning to
teach, and much of their training should be focused on collective knowledge acquisition,
while also including opportunities to develop their teaching repertoire, as well as the tools
to study their own practice (Feiman-Nemser 2001). Teacher educators could implement
the united reflection model by incorporating teacher training qualification standards for
reflection tasks from a deliberate perspective, while taking an aware perspective to reflect
on student learning. In comparing the conclusions from both the aware and the deliberate perspectives, pre-service teachers could develop reflective abilities and routines. These
could be used, for example, to support their investigation of student learning resulting from
performing effective teaching behaviors as depicted by teacher qualification standards. This
could be especially beneficial for novice teachers, because research has shown that they
often focus on surface-level events, such as student behaviors and disruptions, instead of
attending to student learning as expert teachers do (Wolff et al. 2017). In addition, coaching and reflection can support the belief that learning is an essential part of teaching and
necessary for the development of their practice (Feiman-Nemser 2001).
Further, we have argued that teachers at the beginning stages of their careers, that is
ECTs, can benefit from integrating both perspectives within reflection, because doing so
allows them to develop and sustain effective teaching practices, while also negotiating
their teacher identities. ECTs experience tensions in the beginning stages of their teaching
careers, such as the tension between what they desire to accomplish during their teaching and what is possible in reality (Pillen et al. 2013). Taking a united approach to reflection could allow teachers to question their own practices in light of standards of effective
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teaching, and in light of the contextual opportunities and constraints, providing an opportunity to explore these tensions. Exploring tensions through discussion could strengthen their
identities as teachers and support the development of coping strategies (Pillen et al. 2013).
The attention to identity development can in turn support teacher resilience, especially
when this is explored in relationships with others (Pearce and Morrison 2011). However,
it should be noted that a focus on developing personal resources alone is not sufficient to
support teacher resilience, and contextual factors, such as school culture and support from
school management, should be taken into account as well (Ainsworth and Oldfield 2019;
Johnson et al. 2014).
Finally, uniting perspectives within reflection could support experienced teachers
to integrate new evidence-based practices into their teaching in order to strengthen their
professionalism. Strengthening and refining their practice (Feiman-Nemser 2001) might
require the incorporation of additional evidence-based practices and more detailed study
of how these actually contribute to student learning within specific contexts. These refinements often occur through changes in the school vision or through reform, and understanding the opportunities and constraints of the local context will be needed to implement
changes that are efficient and feasible. Teacher coaches or teacher leaders could incorporate
the united reflection model by using the newly adopted standards to reflect from a deliberate perspective, while the aware perspective could be adopted to focus on the interplay
between the students, other colleagues, the classroom setting and the larger organizational
setting to gain understanding of how these standards can be enacted in practice to fit the
local context. Within these settings, the coach’s role can be played by other teachers, who
are all working together to improve their practice.

Future directions
More research based upon the united reflection model is needed to strengthen the theoretical understanding of the interplay between knowledge bases and of how contextualized knowledge can be measured and developed in training settings, throughout the course
of a teaching career. Research by Kaiser et al. (2017) has illustrated that there are different aspects of teachers’ knowledge, which require different measurement instruments and
methods. However, in line with the argument presented, other instruments might be needed
that do justice to measuring the newly contextualized knowledge after reflecting on past
practice, after planning future practices, and during teaching. Expert-novice research has
shown that expert teachers draw from their integrated knowledge in order to perceive,
interpret and predict teaching situations (Wolff et al. 2015) and subsequently use this information to propose alternatives. But further work is needed to identify ways to better support novices who lack such experience.
This article articulates promising directions for professional development trajectories by
supporting teachers in uniting their deliberate and aware perspectives, but these ideas need
to be developed and tested in practice under different conditions and with teachers at different stages of their teaching careers. Education for pre-service teachers and more experienced teachers using the united reflection model can be enacted using different artifacts,
such as videos, lesson observations, or student work, and the conversations can take place
in online or face-to-face settings, depending on the contextual needs and constraints. The
development of interventions could especially benefit from the knowledge and experience
of coaches, teacher leaders, and teacher educators as co-designers in order to operationalize the model. Specifically, they could contribute by jointly developing domain-specific
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information, procedural information, part-task practice items, and support for coaches in
order to enhance the usability, feasibility, and viability of implementation of the operationalized model in practice. Ecologically valid studies to iteratively test the model in different manifestations or settings could be especially beneficial next steps, because they
could provide insight into (1) to what extent and in what way the model supports contextual knowledge development, and (2) the experiences of coaches and teachers enacting the
model. The outcomes of those studies could be used to revise the design, to develop initial
design guidelines for implementation in practice, and to set the stage for larger experimental studies of effectiveness. In so doing, it seems prudent to anticipate that the reflective
processes enacted will rarely flow as cleanly as depicted in the model; for instance, coaches
and teachers might go back and forth between framing and image forming before drawing
final conclusions.
In conclusion, before it is worth knowing anything else, one must come to know oneself, as described in Plato’s Phaedrus (229e-230a, trans. 1925), and this idea seems especially important for those who serve others. Understanding oneself in relation to collective
knowledge bases (what constitutes good teaching) and in relation to educational contexts
(where am I teaching) is argued to be important for continued development as a teacher
and considered central to the united reflection model. Reflection can provide opportunities
to unpack the knowledge and beliefs teachers hold about teaching and learning processes
and the educational context, and to (possibly) review them in light of collective knowledge
of teaching. As such, uniting perspectives on reflection can provide opportunities to question existing ideas and practices, and opportunities for development throughout a teaching
career.
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