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The book deals with developing the 
concept of professional vision (noticing 
and knowledge-based reasoning) among 
future primary and secondary school 
teachers of Biology, Mathematics, English as 
a foreign language, Art, and Social Studies. 
Researching the use of video interventions 
during teacher-training programmes, the 
authors show that short-term interventions 
do not signifi cantly improve professional 
vision, which is in contrast to student 
teachers’ perception of the practice. The 
book also uses case studies to uncover 
individual diff erences in student teachers’ 
learning, taking into account their various 
backgrounds and approaches. This is 
a valuable resource for teacher educators 
who are considering the incorporation 
of video-intervention courses into study 
programmes and for researchers interested 
in the development of professional vision.
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Introduction

The pupils’ task is to find out the reason for the division of placental mammals and 
what a placenta is. The teacher tries to motivate the children to use the knowledge they 
already have towards this aim, but she does the same for the new subject matter. Here 
I would instead use the method of a teacher’s exposition combined with the involve-
ment of pupils through questions. (Michelle)

However, in the next part of the lesson, I liked the fact that the teacher forced the 
children to work and think independently. She asked different questions (such as 
What’s a placenta?), so the pupils had to think and come to some sort of answer. (Anna)

She led the pupils by questions to deduce new information..., mostly successfully. On 
the one hand, it is necessary to appreciate her persistence in questioning (the mech-
anism for the operation of the placenta, etc.), which undoubtedly contributed to the 
pupils’ better imaginations. On the other hand, some long moments of silence seemed 
to me like wasted time, especially as the pupils read the text from which they tried to 
get information for the answers. (Josh)

The teacher captured in this video is, in my view, an example to be followed, as she is 
dynamic, asks clear and brief questions and highlights key facts. During the exposition 
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of new subject matter, the teacher asks additional questions to make sure the pupils 
understand all the concepts and can reach a comprehensive understanding of them. 
In general, she possesses managerial skills and, with her questions, leads the class 
towards the lesson aims. (Claudie)

The above are quotes from pre-service teachers studying to be biology teach-
ers who are responding to a video of a biology lesson. Despite having a sim-
ilar background and experience, their view of the same event in the lesson 
(a teacher leading the pupils towards an independent deduction of a new 
piece of knowledge) differed vastly. Some other pre-service teachers did not 
even comment on this important aspect of this lesson. While the difference in 
views was not unexpected by the course leader, she found the failure to real-
ise the importance of this aspect of the lesson rather worrying. The analysis of 
the video presented an excellent opportunity to focus the pre-service teachers’ 
attention on the concept of knowledge introduction in biology lessons and to 
use this concrete realisation as a springboard for more in-depth discussions. 

Similar illustrative examples could be drawn from the subject education 
courses led by the authors of this book. When analysing a  video lesson, 
pre-service teachers did not seem to notice the events deemed important by 
the course leaders and/or interpreted them in many different ways, some plau-
sible, some not. Thus, it is unsurprising that a couple of years ago, the course 
leaders responded to the first author’s plea for interdisciplinary research on 
professional vision. This theoretical concept had just begun to emerge as an 
important research topic across many subjects and seemed to be a unifying 
concept (boundary object)1 for researchers working in different fields. This 
assumption was confirmed, and the resulting team indeed started a common 
project on future teachers’ noticing. It has yielded several publications (some 
referenced in this work) but also evolved into a common interest in the use of 
video-interventions in teacher education. This book is a product of this strand 
of our joint work.

Studies on teacher education conducted by researchers from differ-
ent fields often find common ground in general pedagogical concepts. For 
research on professional vision, this would mean focusing on concepts such 
as time and class management, assessment, types of teachers’ questions, etc. 
In our work, we decided to adopt a domain-specific stance. As we are all edu-
cating future teachers in courses on both subject and subject education, we 
were naturally interested in subject-specific phenomena. Thus, the goal in the 
video-interventions we jointly prepared and conducted was to develop the 
awareness of such phenomena in pre-service teachers. In addition, the sub-
ject-specific phenomena became our focus of attention in pre-service teach-
ers’ reflections of lessons. 

1	 The existence of boundary objects (Freeth & Caniglia, 2020) is seen as a necessary pre-requi-
site of successful cooperation among professionals.
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This book documents the journey we made with our university students on 
their path towards developing their knowledge and skills. The same attention 
is devoted to each of the subjects which are our focus here (Elementary Art 
Education, Elementary Social Studies, Biology, English as a Foreign Language 
and Mathematics). The book begins with a survey of theoretical considera-
tions concerning the types of knowledge and skills pre-service teachers need 
and the means of developing them, see Chapter 1. This helped us to design 
two types of video-intervention, which we describe in detail in Chapter 2. In 
the ‘public video’ intervention, the pre-service teachers observed and ana-
lysed lessons taught by other teachers, while in the ‘own video’ one they first 
prepared and conducted their own lessons, and analysed them during the 
intervention. Chapter 2 presents the types of tasks used in the video-inter-
ventions for the different subjects and provides glimpses of PSTs’ work within 
the intervention. 

The ensuing chapters present evidence of pre-service teachers’ work and 
learning in the video-interventions. Chapter 3 focuses on Study 1, which takes 
the classic form of ‘experimental vs comparison group’ and investigates what 
and how the pre-service teachers learnt during the video-intervention by 
analysing their productions pre- and post-intervention. Taking into account 
that such an analysis might be too restricted in scope, we also gave voice 
to the pre-service teachers themselves. In Chapter 4, we present their views 
of their participation in the video-intervention and how they perceived their 
own learning. 

Chapters 5 and 6 comprise case studies through which we want to provide 
the reader with in-depth insight into how the video-interventions worked. 
While Study 1 provided us with two one-time measures of the pre-service 
teachers’ skills and reasoning, these two chapters describe the process of 
learning. The case studies in Chapter 5 were selected from both types of vid-
eo-intervention, sometimes to contrast the pre-service teachers’ learning in 
the same situation and sometimes to compare their learning in different sit-
uations. The case studies in Chapter 6 concern the ‘own video’ groups and 
document how the selected pre-service teachers’ reflection skills developed 
and what (probably) caused the observed changes. 

While the results of the studies are discussed in the individual chapters, 
Chapter 7 brings forward some general conclusions and implications for both 
the practice of teacher education and its research. We also reflect on our own 
learning which came about through our long-term cooperation. 

We recommend the reader to read Chapter 1 to understand the theoretical 
background to our work and Chapter 2 for necessary information about the 
video-interventions. Chapters 3 to 6 are relatively independent and can be 
read separately. 

To sum up, this book is primarily about pre-service teachers and how they 
learnt in a specific video-intervention. It is aimed at both teacher educators 
and researchers. The former could find inspiration in our detailed description 
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of the structure of the video-interventions for use in their own practice. They 
may also find the information we present about how pre-service teachers 
learnt (or not) through their participation in the video-interventions of use and 
interest. Although the book concerns specific groups of pre-service teachers 
(PSTs), we believe that the characteristics, views and knowledge we uncover 
in this research are more widely applicable. Thus, teacher educators could 
find our results useful when planning their university courses. The book also 
identifies new questions which need to be addressed by future research. Last 
but not least, the book might be useful for pre-service teachers themselves, as 
they could read it as a kind of metacognitive study in how they learn. 
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/Chapter 1/

Theoretical framework

The education of future teachers has received considerable attention. In 
a seminal work, Shulman (1987) provided a coherent theoretical framework 
of teacher knowledge. He highlighted the need for teachers to possess sets 
of knowledge and skills which extend beyond those associated with their 
academic discipline. He distinguished seven categories in the knowledge 
base of teachers: content knowledge, general pedagogical content knowl-
edge, curriculum knowledge, pedagogical content knowledge, knowledge of 
learners and their characteristics, knowledge of educational contexts and 
knowledge of educational ends, purposes and values. General pedagogical 
content knowledge includes principles and strategies of classroom man-
agement and organization transcending subject matter while pedagogical 
content knowledge is a “special amalgam of content and pedagogy that is 
uniquely the province of teachers, their own special form of professional 
understanding”, p. 8).

Shulman’s work initiated a wave of interest in the content and pedagogical 
content knowledge of teachers of different subjects. For example, Grossman 
and Shulman (1994) focused on the pedagogical content knowledge of English 



– 14 –

teachers,2 emphasising the complexity of teaching English, and its less hierar-
chical structure in comparison to other subjects. In mathematics education, 
the framework for mathematics knowledge for teaching (e.g., Ball, Thames, 
& Phelps, 2008) and the Knowledge Quartet (Rowland et al., 2009) were devel-
oped. Similarly, Johnson and Cotterman (2015), building on Ball, Thames and 
Phelps (2008), addressed science knowledge for teaching. 

While older frameworks for examining teacher knowledge mostly pursued 
a cognitive perspective, they were later enhanced by a situated perspective, 
which emphasises teachers’ professional experience, deliberate practice 
and ability to perceive and attend to essential classroom situations (Putnam 
& Borko, 2000). Professional vision is regarded as an additional cognitive 
aspect of teacher competence which reflects the situated and contextualised 
nature of teaching (Meschede et al., 2017).3

1.1 PROFESSIONAL VISION 

Professional vision relates to a set of practices which involve interacting with 
phenomena in the area of expertise in a different manner than lay viewers 
of the same phenomena (Goodwin, 1994). While definitions of teachers’ pro-
fessional vision vary across studies, they mostly concern two subprocess-
es – noticing and knowledge-based reasoning (see, for example, Blomberg, 
Stürmer, & Seidel, 2011). For Sherin, Russ and Colestock (2011), noticing is 
“professional vision in which teachers selectively attend to events that take 
place and then draw on existing knowledge to interpret these noticed events” 
(pp. 80-81). Scholars often draw on Mason’s work (e.g., 2002 and 2011) on the 
discipline of noticing as “a collection of practices designed to sensitise oneself 
to notice opportunities in the future in which to act freshly rather than auto-
matically out of habit” (2011, p. 35). 

An influential conception of noticing in teaching is that of van Es and Sher-
in (2002; cited in Sherin & Star, 2011), which includes three aspects: 

(a) identifying what is important or noteworthy about a classroom situation; (b) making 
connections between the specifics of classroom interactions and the broader principles 
of teaching and learning they represent; and (c) using what one knows about the con-
text to reason about classroom events. (p. 573)

Jacobs, Lamb and Philipp (2010) enhanced the concept of noticing with 
a third related component, deciding, which refers to a teacher’s responses 

2	 Teaching English as a mother tongue, but it is also applicable to teachers teaching English as 
a Foreign Language.

3	 In their study with pre- and in-service teachers of science, Meschede et al. (2017) showed 
that there is a moderate correlation between professional vision and pedagogical content 
knowledge, confirming that they are positively correlated but distinct constructs. 
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which are ostensibly built upon interpretations of pupils’ activities (see also 
Fisher et al., 2019). These interpretations are “derived from events and behav-
iors to which teachers had attended” (Thomas, 2017, p. 508). This cluster of 
attending, interpreting, and deciding has been referred to as professional 
noticing of children’s mathematical thinking (Jacobs et al., 2010).

Knowledge-based reasoning is the ability to reason about what is noticed 
based on one’s professional knowledge (Meschede et al., 2017). However, 
Schoenfeld (2011) emphasises that even the processes of noticing are knowl-
edge-based, as observers are influenced by their knowledge, beliefs and ori-
entations when dividing their attention between what they see as noteworthy 
and what they neglect (see also Stürmer, Könings, & Seidel, 2013). Moreover, 
noticing phenomena is not a passive process: “it involves more or less con-
scious decision making about what not to attend to as well as what to bring 
forward for further thought” (Simpson, Vondrová, & Žalská, 2018, p. 609).

Researchers present various differentiations of knowledge-based reason-
ing. For example, van Es and Sherin (2008) distinguish whether the teacher 
describes, evaluates or interprets the event (see also Section 3.5.1). Stockero 
(2008), drawing on the levels of reflection suggested by Manouchehri (2002), 
adds ‘using theory’, ‘confronting’ (i.e., considering alternative explanations 
for events and/or considering others’ points of view, beginning to analyse 
one’s own assumptions about teaching) and ‘restructuring’ (focusing on how 
one’s own or another teacher’s experience can be redesigned to avoid prob-
lems and better support pupils in their learning, showing evidence of theory 
use and confronting and re-examining beliefs and assumptions about teach-
ing and learning). Blomberg et al. (2011) also considered whether pre-service 
teachers made predictions based on what they see in the classroom. 

While teachers’ noticing is influenced by their knowledge and beliefs, it is 
also influenced by classroom teaching (which, in turn, is influenced by notic-
ing). Meschede et al. (2017), drawing on the work of others (Blömeke, Gus-
tafsson, & Shavelson, 2015; Santagata & Yeh, 2016), posit that professional 
vision can be seen as an in-between process or mediator between teachers’ 
dispositions and classroom practice (Fig. 1.1). In this model, teacher compe-
tence is seen as a transformation process on a continuum from disposition to 
performance. 

The literature reveals a pattern in professional vision that transcends 
subject boundaries, suggesting that professional vision is a generic ability 
applicable across teaching subjects (e.g., Santagata, Zannoni, & Stigler, 2007; 
Santagata & Guarino, 2011; Sonmez, & Hakverdi-Can, 2012; Mitchell & Marin, 
2015; Pavlasová, 2017; Uličná, Stará, &  Novotná, 2017; Waldis, Nitsche, 
& Wyss, 2019).4 Thus, when noticing and reasoning about events, teachers are 

4	 It must be noted, though, that most studies on professional vision are conducted with math-
ematics teachers and science teachers. Studies involving teachers of other subjects are  
rare.
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influenced by both their generic and subject-specific knowledge. For example, 
pre-service teachers tend to focus more on the teacher than pupils in the 
lesson, and more on pedagogy than the subject and its didactics. They also 
tend to evaluate rather than interpret, and to make general claims rather 
than refer to concrete events. On the other hand, Blomberg et al. (2011) found 
that pre-service teachers’ subjects influence their professional vision. In their 
study, “the social sciences/humanities group outperformed the mathematics/
science group even when viewing mathematics/science videos” (p. 1137). One 
explanation they give for this points to different cultures of subject-specific 
socialisation in teaching and to the characteristics of pre-service teachers 
specialising in different subjects.

1.2 �PRACTICE-BASED EDUCATION  
OF FUTURE TEACHERS

Considering the vital place of professional vision in the model of teacher com-
petence (see Fig. 1.1), how do we effectively develop it in pre-service teachers? 
Taking into account that pre-service teachers do not have advanced knowl-
edge structures and little or no teaching experience, we should, in their case, 
talk instead about incipient professional vision (Stürmer, Könings, & Seidel, 
2015) or pre-professional vision (Janík et al., 2014).

It is generally acknowledged that in-service and pre-service teachers’ 
learning is most effective when grounded in experience. Situated cognition 
learning theory posits

that learning should be rooted in authentic activity; that learning occurs within a com-
munity of individuals engaged in inquiry and practice; that more knowledgeable 

Disposition Situation-specific skills Performance

professional
knowledge

beliefs

professional vision

noticing knowledge-based
reasoning

classroom practice

Fig. 1.1: Model of  teacher competence according to Meschede et al. (2017, p. 161) 
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“masters” guide or scaffold the learning of novices; and that expertise is often distrib-
uted across individuals. (Whitcomb, 2003, p. 538)5 

In teacher education, the experience provided by an authentic activity can 
be mediated through well-selected extracts from lessons, written or on video, 
embedded in reflective tasks. As the focus of this book is video-interventions, 
we restrict ourselves here to video-extracts. Videos have many advantages 
over written descriptions and live observation (see, for example, Calandra 
& Rich, eds., 2014). Video can be paused and re-watched to obtain a deeper 
insight into such a complex situation as teaching and, at the same time, to 
reduce its complexity. It can be watched in groups and phenomena can be 
discussed as they emerge on the video. When discussing a lesson on video in 
groups, pre-service teachers can exchange ideas, pick up on each other’s ide-
as, consider opposing views, etc. They can also watch and analyse videos of 
their own lessons. 

The use of preservice teachers’ videos brings individualized experiences from local 
classrooms into a collective learning space, thereby enabling teacher educators to help 
preservice teachers generate new meanings about their personal teaching experiences 
through professional conversations with others. (Kang & van Es, 2019, p. 238)

On the other hand, to name just two limitations, the placement of the vid-
eo-camera within the classroom and the sound-quality of the recording lim-
it the observer’s attention and draw it towards particular phenomena (e.g., 
the teacher’s actions are usually seen more clearly than those of pupils).6 

Video has been used in teacher education for many decades and, as 
a result, there are several meta-analyses of studies about its use in teacher 
education, as well as its affordances and constraints (e.g., Janík & Najvar, 
2008; Tripp & Rich, 2012; Gaudin & Chaliès, 2015; Hamel & Viau-Guay, 2019). 
We elaborate here only on aspects of video use in our own field of pre-service 
education.

Identifying video lessons (or lesson extracts) which would lead to pre-ser-
vice teachers’ learning is a necessary prerequisite for their use in teacher 
education courses. Videos can be selected as examples of good practice or 
as representations of ambitious instructional practice (Kang & van Es, 2019). 
On the other hand, cases depicting teaching that is in some way lacking have 
their affordances, too (Krammer et al., 2015). To be able to discern such oppor-
tunities, we must first specify what we mean by quality teaching.

5	 Cognitive learning theory, on the other hand, postulates that learning is based on the storage 
and access of knowledge in long-term memory and thus, it is necessary to formulate tasks 
which would not lead to the overload of the learner’s working memory.

6	 See also (Šeďová et al., 2016; Kang & van Es, 2019, and others). 
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1.2.1 THE CONCEPTION OF QUALITY TEACHING 

While the different subject-fields which are our focus in this book have their 
own perspectives on what comprises quality teaching of content, we first turn 
our attention to generic aspects of quality teaching.

Generic conceptions
An example of a model of quality teaching is that by Killen (2006), which con-
sists of four dimensions: intellectual quality, relevance (or connectedness), 
a socially supportive learning environment, and recognition of difference. 
The results of meta-analyses of studies which summarise trends identified in 
research on what influences teaching effectiveness are particularly relevant 
for us. Seidel and Shavelson (2007) determined that “the component with the 
highest effect sizes, regardless of domain (reading, mathematics, science), 
stage of schooling (elementary, secondary), or type of learning outcome (learn-
ing processes, motivational–affective, cognitive)” (p. 483) result from provid-
ing opportunities for pupils to engage in domain-specific learning activities. 
They integrated the effective teaching variables they identified into the five 
teaching and learning components of a cognitive process-oriented teaching 
and learning model by Bolhuis (2003): goal setting, orientation (mobilising 
prior knowledge and investigating possible routes to move towards the goal), 
execution of learning activities, evaluation of learning processes, and teacher 
guidance and support. In their meta-analysis of studies conducted in different 
subjects,7 Kyriakides, Christoforou and Charalambous (2013) found a moder-
ate association of the elements of a dynamic model of educational effective-
ness (Tab. 1.1) with the achievement of pupils, while the factors not included 
in the model were mostly weakly associated with this achievement.

Tab. 1.1: The dynamic model of  educational effectiveness with sample indicators (Kyriakides et al., 

2013, p. 146, abbreviated)

Orientation
making explicit the importance of  engaging pupils in certain activities; 
providing them with opportunities to identify the significance of  engaging 
in tasks

Structuring
summarising the main points of  the lesson; gradually increasing the level 
of  difficulty of  the assigned tasks during the lesson; connecting with 
previous lessons 

Questioning type and clarity of  the questions asked; type of  feedback provided

Teaching modelling
strategies for solving problems and for preparing the outline of  
a summary

7	 The studies were conducted during 1980–2010. Their aim was to investigate the contribution 
of teacher classroom activity to the outcomes of pupils. The studies included explicit and valid 
measures relating to cognitive, affective, or psychomotor outcomes of schooling. 
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Application
opportunities to practice a skill or a procedure presented in the lesson, 
to apply a formula to solve a problem, to transfer knowledge to solve 
everyday problems

The classroom as 
a learning environment

opportunities for pupils to interact in different settings; teacher dealing 
with misbehaviour; interactions between the teacher and the pupil; 
pupils’ perceived treatment by the teacher 

Management of  time
finishing the lesson on time; minimising transition time; maximising 
student time on task

Assessment
frequency of  administering various assessment forms; formative use of  
assessment; reporting to parents

Subject-specific conceptions
Naturally, different conceptions of quality teaching in particular subjects 
have also been developed. In the context of teaching science, Steffensky et 
al. (2015) highlight two dimensions: generic and content-specific. The former 
consists of classroom management (monitoring pupils’ behaviour and pre-
venting disruptions), managing momentum (organising smooth transitions 
between activities and maintaining time flow according to the understanding 
and attention of the class), and applying rules and routines. The latter con-
sists of learning support, which includes cognitive activation and structuring 
the task to reduce complexity. 

In the context of teaching mathematics, Hiebert and Grouws (2007) con-
cluded in their meta-analysis of studies that the types of tasks used by the 
teacher, and the kind of discourse that they orchestrate when implementing 
them, profoundly influence pupils’ learning. They uncovered two main fea-
tures of mathematics instruction which promote conceptual development: 
‘teachers and pupils attend explicitly to concepts’ and ‘pupils struggle with 
important mathematics’. 

Similarly, Kaiser et al. (2015) emphasise the following prerequisites of qual-
ity teaching: demanding orchestration of teaching the mathematical subject 
matter (which provides opportunities for pupils to acquire competencies 
and create connections within and outside the subject (Blum & Leiss, 2005)), 
potential for cognitive activation of the learners (which includes metacogni-
tive activities as well as their self-regulation and independence), individual 
learning support and classroom management. Schlesinger et al. (2018) claim 
that these dimensions are generic rather than connected to a particular sub-
ject, and add two subject-specific dimensions of instructional quality – sub-
ject-related and teaching-related. The former comprises, among others, teach-
er’s correctness (s/he makes no content-related mistakes and uses precise 
language) and content depth of the lesson (such as work with concepts). The 
latter comprises, among others, multiple representations and relevance of the 
content for pupils. These four characteristics are both relevant and applicable 
to other subjects.
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Didactic formalisms
The final conception of teaching quality of interest here is that of Janík et al. 
(2019), who posit that the quality of instruction is dependent on its integrity, 
specifically: 

on the quality of functional relationships between (1) teaching and learning content, 
(2) teaching and learning objectives and (3) the activities of a teacher and students. 
(p. 189) 

Within this conception, the authors consider participatory (constructing) 
cognition, which 

develops in a teaching situation characterised by pupils’ cognitive activation. It is char-
acterised (ideally) by pupils heading towards deep understanding of content in connec-
tion with the ability to make oneself understood when talking about it and with a high 
level of cognitive motivation. (Slavík et al., 2017, p. 402)

Investigating lessons in different subjects, the authors distinguished four 
teaching-learning situations which differ in their contribution to pupils’ 
attainment of learning aims (Slavík et al., 2013; Janík et al., 2019): 
1.	 failing situation: there is no learning going on; alterations (alternative 

courses of action) are essential,
2.	 undeveloped situation: pupils only learn basic concepts and skills; altera-

tions are needed,
3.	 enabling situation: pupils learn basic concepts and skills; they learn with 

understanding, alterations are possible,
4.	 supportive situation: pupils gain knowledge and skills with understanding 

and develop their metacognitive skills, too; no alteration is needed. 
Some deficiencies can be found in the deep structure of the teaching-learn-

ing situations, which corrupt the quality of instruction. Within the above con-
ception, they are called didactic formalisms.8 One such didactic formalism is 
stolen cognition. It prevents the activation of pupils’ cognition because the 
teacher over-reduced the space available for their cognitive work with the 
content. 

[In a situation of stolen cognition,] learners are rather passive in relation to the content 
because the content is too remote from their cognitive and motivational states, and the 
learning environment cannot give them sufficient insight into the content. (Janík et al., 
2019, p. 192) 

8	 Examples of didactic formalism will be provided in the following chapters, which present 
videos used in the video-intervention.
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Pupils do not get opportunities to actively participate in the cognitive pro-
cess. They mostly learn the content by heart; they can apply it in standard 
tasks but fail to do so creatively and cannot provide explanations.9 

The second type of didactic formalism is concealed cognition. Situations of 
concealed cognition are “instances of purposeless cognitive activation of stu-
dents due to their being disconnected from the content” (ibid., p. 185). They 
differ from the above by pupils’ levels of activeness; pupils might be keen on 
solving the task, but the situation does not provide them with an opportunity 
to develop a more profound understanding of the subject taught. In short, 
pupils “are keen on ‘playing’ with the content, but they fail to understand it” 
(ibid., p. 194). 

Finally, the third didactic formalism is that of incompleted cognition (Slavík 
et al., 2017), in which a final retrospective reminder of what pupils learnt and 
how is missing. The role of such retrospection is to enable pupils to struc-
ture their knowledge and understand the processes behind their learning (to 
develop their metacognitive skills). 

The didactic formalisms described above are examples of missed opportu-
nities to learn, which in itself is another concept often used for the description 
of teaching-learning situations (see also Hiebert & Grouws, 2007).

[The opportunities to learn are] circumstances that allow students to engage in and 
spend time on academic tasks such as working on problems, exploring situations and 
gathering data, listening to explanations, reading texts, or conjecturing and justifying. 
(Kilpatrick, Swafford, & Findell, eds., 2001, p. 333)

We started this section by questioning what types of videos are useful 
for developing pre-service teachers’ noticing and knowledge-based skills. 
The choice of such video material depends on the goal of the course. In their 
meta-analysis of studies, Gaudin and Chaliès (2015) identified two main types 
of goals (and their hybrids). In short, the first consists of building knowledge 
on “how to interpret and reflect”. Videos of a whole range of situations are 
used in such courses. Failing, undeveloped and enabling situations provide 
valuable bases for developing reflection about teaching. The second type of 
goal is to show “what to do”. To this end, videos depicting examples of good 
practices or of typical teaching are useful. In our work with pre-service teach-
ers reported in this book we aimed to develop their knowledge on “how to 
interpret and reflect”.

9	 This is similar to what in mathematics is called pupils’ mechanical understanding (Hejný, 
2014) or instrumental understanding (“rules without reason”, Skemp, 1978, p. 9). In the teach-
ing of English as a Second Language, an example might be that pupils know the grammar 
and can say the words, but are unable to use both in speech. In elementary history educa-
tion, we could refer to a mechanical explanation of historic events (Brophy, Alleman, & Hal-
vorsen, 2013). 
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1.2.2 REFLECTIVE TASKS AROUND VIDEOS

The idea of preparing reflective teachers is strongly present in Korthag-
en’s model of realistic teacher education (Korthagen, 2010, 2011). In this 
model, reflection is developed inductively, as an ideal process of experien-
tial learning, and as an alteration between action and reflection. Korthagen 
distinguishes five phases in this process: (1) action, (2) looking back on the 
action, (3) awareness of essential aspects, (4) creating alternative methods 
of action, and (5) trial, which itself is a new action and therefore the starting 
point of a new cycle. This five-phase model is called the ALACT model (after 
the first letters of the five phases). It is based on pre-service teachers’ percep-
tions, on their thinking and feelings arising from situations they experienced 
in the role of teachers, and on their needs. 

Reflection facilitates teachers’ life-long learning and can thus be seen as 
an ultimate key to the teacher’s professional growth. It is strongly related to 
noticing. Noticing is a necessary pre-requisite for teacher reflection, and in 
turn, reflection is seen as a pre-requisite of future noticing/marking,10 notic-
ing-in-the-moment and reaction in the classroom.

When recalling, reflecting on, or reconstructing some incident or event, one read-
ily recalls what was marked. […] Intentional reflection and reconstruction enhance 
the possibility of being sufficiently awake at some future moment so as to be able 
to respond freshly rather than to react habitually to the situation while it develops. 
(Mason, 2011, p. 41)

Lampert-Shepel and Murphy (2018) stress that it cannot be assumed that 
teachers will intuitively engage in reflection; they need to be educated in 
reflective practice as a professional learning activity. Reflection can initially 
be fostered during teacher preparation (Schoenfeld & Kilpatrick, 2008). 

As we have noted, videos are an appropriate tool for practice-based edu-
cation. However, in order for pre-service teachers to learn from watching vid-
eos, they must be embedded within appropriate tasks. These can range from 
a simple question “what do you see and how do you account for it?” to provid-
ing pre-service teachers with elaborated scaffolding frameworks which draw 
their attention to certain aspects of teaching-learning situations. Literature 
suggests that, for pre-service teachers, the complexity of the whole lesson 
video may be overwhelming, and thus it is desirable instead to reduce the 
cognitive load of the task by using clips from the lesson, or to complement the 
video with scaffoldings or explicit prompts, whilst also providing background 
information for the lesson (see, for example, Blomberg et al., 2013; Gaudin 

10	 Mason distinguishes ordinary-noticing, which can be easily lost from accessible memory, and 
marking when one is able to “re-mark upon it later to others” (Mason, 2002, p. 33).



  Theoretical framework      – 23 –

& Chaliès, 2015; Kang & van Es, 2019). Scaffolding frameworks11 can be pro-
vided for both individual tasks and also for structuring in-person discussions.

Scaffolding frameworks
A variety of scaffoldings are used in pre-service teachers’ courses aimed at 
the development of professional vision (for an overview see Kang & van Es, 
2019). For example, in the field of mathematics education, the studies include 
the VAST framework, which both highlights aspects to be noticed in the les-
son and draws attention to the need to provide evidence and interpretation 
(Sherin & van Es, 2005); the Lesson Analysis Framework (Santagata et al., 
2007; Santagata & Yeh, 2014); Star and Strickland’s (2008) five observation 
categories (classroom environment, classroom management, tasks, mathe-
matical content and communication); the Video Lesson Analysis methodology 
(Alsawaie & Alghazo, 2010); the Mathematical Quality of Instruction Analysis 
framework (Mitchell & Marin, 2015) or the Teaching for Robust Understand-
ing framework (Schoenfeld, 2018). 

Among the scaffolding techniques most often utilised to develop future 
English teachers’ ability to notice and reason about lessons are a variety of 
observation sheets or checklists, some of which include domain-specific as 
well as domain-general components. For example, Scrivener (2005) focuses 
on classroom interactions, errors and their correction, learning environment, 
teachers in relation to learners, learners themselves, options available to the 
teacher (for every decision, there were other options which the teacher did 
not select) and teacher decisions, etc. Larsen-Freeman (1986) focusses on 
English language teaching methods and approaches, Šebestová designed an 
observational system of categories that capture the development of commu-
nicative competence (Šebestová, Najvar, & Janík, 2011) and Uličná and Ždárek 
(2017) designed an observation sheet focussed on teaching grammar. 

In the context of science education, Sonmez and Hakverdi-Can (2012) pro-
vided pre-service teachers with an evaluation criteria sheet related to the 
planning and progress of the lesson, the quality of teaching and the manage-
ment of the learning environment. To help teachers to work individually with 
lesson videos, Seidel et al. (2011) created a computer-based learning environ-
ment, ‘Lernen aus Unterrichtsvideos’ (Learning from Classroom Videotapes). 
In Roth et al.’s study (2011), teachers were guided by explicit connections to 
science content ideas and associated teaching strategies (e.g., Was the rep-
resentation scientifically accurate? Was it matched to the learning aim? Was 
there any distracting information? Were pupils actively involved in creating, 
interpreting, and modifying the representation? What evidence is there that 

11	 However, this is not always appreciated by the participants. In their meta-analysis of studies 
with both pre- and in-service teachers in the ‘own video’ setting, Tripp and Rich (2012) found 
converging results in that while providing a reflection framework enhanced the quality of 
teacher reflections, their perception was different. The teachers reported that they wanted 
to be able to choose their own focus rather than be restricted by the framework.
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the representation was helpful or confusing to pupils?). In the area of visual 
studies, so-called Visible Thinking (Ritchhart & Perkins, 2008) offers ways 
to develop pupils’ critical thinking in art education that represent a kind of 
scaffolding. 

In addition to the subject-specific strategies noted so far, we can note two 
general frameworks for structuring responses to pre-service teachers’ video 
observations. The first consists of four skills “drawn from the daily routines 
of ordinary classroom teachers as they plan, implement, and reflect on class-
room lessons” (Hiebert et al., 2007): 
–	 Specify the learning goal(s) for the instructional episode (what are pupils 

supposed to learn?), 
–	 Conduct empirical observations of teaching and learning (what did pupils 

learn?), 
–	 Construct hypotheses about the effects of teaching on pupils’ learning 

(how did teaching help [or not help] pupils to learn?), 
–	 Use the analysis to propose improvements in teaching (how could teaching 

more effectively help pupils to learn?). 
The authors suggest that these skills can be developed in pre-service 

teachers during their teacher preparation courses. The four focus areas can 
be used to draw their attention to these important facets of teaching when 
reflecting on a lesson.12

Another perspective on reflection on teaching is taken by Janík et al. (2019). 
They develop what they call a 3A procedure, which can be used as a tool in 
teachers’ professional development. In short, this is a three-step methodology 
consisting of annotating, analysing and altering particular teaching-learning 
situations. 

Annotation is a brief summary of the situation and its context. […].
Analysis refers to a reconstruction of the situation – it focuses on specific aspects of the 
situation to reveal the potential for qualitative change (improvement). […]
Alteration is a (suggested) alternative course of action. Suggesting alterations within 
the [teaching-learning] situations is a way of professional learning. (ibid., p. 188)

The above frameworks can be embedded in the 3A procedure, as when 
analysing the situation and suggesting alterations one has to structure 
one’s thoughts around essential aspects of teaching.

Conducting a reflective activity
Another aspect to be considered when preparing tasks around videos is 
whether the reflection activity is individual or collaborative and in-person or 
web-based. As Gaudin and Chaliès (2015) show, studies use one or the other 
or combine them. Literature strongly supports the socio-cultural aspect of 

12	 Consider also elements of quality teaching in Section 1.2.1.



  Theoretical framework      – 25 –

reflection, beginning with Vygotsky’s Sociocultural Theory (Ottesen, 2007; 
Johnson, 2009; Shokouhi, Birjandi, & Maftoon, 2017; Lampert-Shepel & Mur-
phy, 2018). This posits that teacher cognition originates in and is formed by 
social activities in which they engage. Valli (1997) claims that if reflection 
is not shared and discussed, individual reflection can close in on itself and 
produce detached, idiosyncratic teachers. As a result the teacher’s current 
beliefs may be confirmed without any stimulation for reconsideration, as is 
the case during reflections in groups. Group reflection situates the reflection 
within the socio-cultural context of the school community (Shokouhi et al., 
2017). Collin and Karsenti (2011), drawing on the work of Vygotsky and others, 
postulate that the verbal interaction during reflection (also called reflective 
conversations) encourages pre-service teachers to verbalise their reflections 
on their practice and to confront and reconsider their attitudes: 

[…] the higher mental functions and the ability to conceptualise will never be the prov-
ince of solitary individuals, but rather the outcomes of interactions that take place:
–	� initially between individuals and their social environment (as the higher mental 

functions are developed); and
–	� subsequently within individuals (as the higher mental functions are internalised). 

(ibid., 574)

Thus, in their model, reflective practice takes place at two intertwined and 
interacting levels: interpersonal and intrapersonal. 

One of the converging results identified by Tripp and Rich (2012) in their 
meta-analysis of studies addressing the influence of analysing one’s own 
teaching is that teachers (and even more so pre-service teachers) preferred 
collaborative reflection tasks in which they discussed their reflections with 
others over individual reflection tasks (such as coding the video, filling in 
checklists, writing reflections and directly editing the video). The authors also 
add that some studies indicate “that asking teachers to discuss their video 
individually and then collectively improved collaborative discussions because 
teachers were more prepared to discuss specific aspects of their teaching they 
wished to improve” (p. 688). 

The above considerations were taken into account when designing tasks 
around videos in our video-interventions (see Chapter 2). 

1.3 �VIDEO-INTERVENTIONS AND THEIR INFLUENCE 
ON PRE-SERVICE TEACHERS’ NOTICING  
AND KNOWLEDGE-BASED REASONING

Despite different theoretical groundings, teaching approaches, scaffolding 
structures and contexts, studies using videos as a means to develop pre-ser-
vice teachers’ skills tend to provide a consistent message. Video observation 
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courses appear to result in increased attention to the components of and 
relationships between instruction and pupils’ learning;13 (see Tab. 1.2 which 
depicts an overview of studies with pre-service teachers and a brief summary 
of the video-intervention influence). In line with Simpson et al. (2018), we 
use the term ‘public’ to denote a video that does not feature the participants. 
Strictly speaking, such a video does not have to be widely available; it suffices 
that it is available for use in a specific video-intervention.

Tab. 1.2: Overview of  video-intervention studies with pre-service teachers

Study Subj. N Video
Conclusions (in terms of noticing  
and knowledge-based reasoning)

Santagata et 
al. (2007) 

MA
35/
30

public

Shift from description to providing reasons 
and alterations and suggesting potential 
effects on pupils’ learning, specific rather than 
general comments (closely linked to what was 
observed), shift away from general didactic 
choices to mathematical content and from 
teacher to pupils, movement from positive 
comments to more critical ones

Stockero 
(2008)

MA 21 public

No change in description, decrease in 
explanation, increase in the higher levels of  
reflection (using theory and confronting), 
significant difference in grounding, more focus 
on pedagogical and mathematical reasons for 
instructional decisions

Star 
& Strickland 
(2008)

MA 26 public

Significant increases in observation skills, 
mainly in noticing features of  the classroom 
environment and tasks, modest gains in 
noticing the mathematical content, classroom 
management, and teacher and pupil 
communication

Alsawaie 
& Alghazo 
(2010)

MA 26 public

Shift from the chronological style of  description 
into focusing on noteworthy events in 
the classroom, from no interpretation to 
interpretation supported by evidence from the 
lesson and offering pedagogical alterations, and 
from failing to link classroom events to NCTM14 
vision into establishing links manifesting their 
understanding of  that vision

13	 Consider also the review of studies by Hamel and Viau-Guay (2019) which was not, however, 
only aimed at research with pre-service teachers.

14	 National Council of Teachers of Mathematics, the world’s largest mathematics education 
organisation.
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Study Subj. N Video
Conclusions (in terms of noticing  
and knowledge-based reasoning)

Santagata 
& Angelici 
(2010)

MA 34 public

More elaborated comments integrating elements 
of  teaching and evaluation of  teaching supported 
by evidence from the video, more alterations, 
increasingly critical comments

Star, Lynch, 
& Perova 
(2011)

MA 30 public
Replication of  the study (Star & Strickland, 
2008), similar results, no improvement in noticing 
features of  tasks and the mathematical content

Santagata 
& Guarino 
(2011)

MA 27
public, 
own

Improved ability to describe the teacher’s and 
pupils’ actions (more detailed and specific), 
more elaborate and more integrated comments, 
improvement in proposing alternative 
instructional activities 

Sonmez 
& Hakverdi-
Can (2012)

science, 
technology

26 public

Improvement in selective attention and ability 
to perceive details of  teaching practices and to 
identify the strengths and weaknesses of  a lesson 
in detail

Blomberg et 
al. (2014)

Different 28 public

Cognitive strategy group: initially more expert-
like reflections, dominance of  integration; not 
sustained over time 
Situative strategy group: focus on engaging 
consistently in higher-level categories of  
evaluating and integrating, sustained over time

Minaříková 
(2014)

EFL 37 public

Shift towards descriptions, away from 
explanations and evaluations, noticing limited to 
the topic giving instructions, more attention to 
the topic by addressing more details

Roth 
McDuffie et 
al. (2014)

MA 73 public

Shift towards higher levels of  noticing, including 
more detail and moving away from conflicting 
perspectives, becoming aware of  the importance 
of  pupils’ authority and sense of  competence in 
learning (going beyond just noticing involvement 
and engagement)

Yeh 
& Santagata 
(2015)

MA 29 public
Shift from general descriptions, claims without 
relevant evidence or inaccurate depictions to 
include justified claims

Mitchell 
& Marin 
(2015)

MA 4 own

Improvement in noticing important aspects 
of  mathematics, less evaluative and more 
interpretative stance, shift towards noticing 
teacher and pupil in relationship, shift from 
climate and management to more salient features 
of  mathematics instruction such as mathematical 
thinking and pedagogy
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Study Subj. N Video
Conclusions (in terms of noticing  
and knowledge-based reasoning)

Stockero, 
Rupnow, 
& Pascoe 
(2017)

MA 17 public

Shift from the teacher towards pupils, attending 
more to the specific mathematics in an instance, 
shift from noticing classroom interactions to 
analysing pupils’ mathematics

Simpson et al. 
(2018)

MA 32 public

Shift towards specific comments, away from 
the teacher to the pupils, shift toward subject-
specific phenomena, shift from evaluation to 
description, but not to interpretation

Vondrová 
(2018)

Decrease in subjective judgments and negative 
comments about the lessons, decrease rather 
than increase in higher-level interpretations

Fisher et al. 
(2019)

MA 268 public
Attending and interpreting scores significantly 
improved, but deciding slightly decreased.

Güler, 
Çekmez, 
& Çelik 
(2020)

MA 28
public, 
own

None of  the PSTs in the experimental group 
categorised on the lowest level of  reasoning, 
most at the middle levels (many providing 
accounts for the events).

Obviously, not all the studies depict the same development, but some clear 
common trends are apparent: from being more evaluative to being more 
descriptive and/or interpretative, from speaking in general terms to focusing 
on specific events and details in the lesson, from focusing on the teacher to 
focusing on pupils and from a focus on climate and management to a focus on 
pedagogy and/or subject-specific phenomena. 

Simpson et al. (2018) tried to account for the differences observed in the 
studies by considering only those which employed the very widely used inter-
pretative framework developed by Sherin and van Es (2009) to measure the 
participants’ development in noticing. In addition to the already mentioned 
study by Mitchell and Marin (2015), Simpson et. al (2018) analysed studies 
by Sherin and van Es (Sherin & van Es, 2009 [Study 1 and Study 2], and van 
Es & Sherin, 2010), which were conducted with practising teachers. There 
was a shift of focus from teacher to pupils, and from pedagogy to phenomena 
connected to mathematics. However, Simpson et al. (2018) uncovered quite 
different patterns of response for the Stance15 category.

In the studies by Sherin and van Es (2009) and van Es and Sherin (2010), there is a very 
direct movement toward increased interpretation with roughly balanced decreases 
in description and evaluation. However, Mitchell and Marin (2015), Blomberg et al. 
(2014), and our Study 2 all show increases in description, generally at the expense of 

15	 For the description of the coding framework, see Section 3.5.1.
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evaluation. […] [There is] a split between some studies which show increased inter-
pretation (at the expense of both description and evaluation) and some with little if 
any increase in interpretation, just a shift from evaluation to description. (ibid., p. 625)

The authors go on to consider what distinguishes one group of studies 
from the other. Among others, they propose:

It may require the use of one’s own videos (or those of people one comes to know) to 
shift attention toward interpretation or it may need a combination of teaching experi-
ence and guided observation activities to facilitate this shift to interpretation. (ibid., 
p. 626)

The above has inspired us in two ways. First, Tab. 1.2 shows that while 
there are plenty of studies with future teachers of mathematics and some 
with future science teachers, there are hardly any studies with pre-service 
teachers of other subjects. Thus, we decided to explore whether the situation 
is similar for them. Second, we decided to investigate whether there is indeed 
any difference in the influence of the video-intervention organised around 
public videos rather than using one’s own videos or the videos of classes 
taught by one’s peers.

1.4 �SUMMARY AND TERMINOLOGY  
USED IN THE BOOK

To sum up, professional vision is an intermediate step on the continuum of 
a teacher competence model and has a bidirectional relationship with teach-
ers’ beliefs and professional knowledge on the one hand and with their class-
room practice on the other (see Fig. 1.1). Thus, professional vision is a worth-
while goal to be targeted in pre-service teachers’ education. Evidence shows 
that it can be successfully achieved through the use of videos, accompanied 
by reflective tasks. Such videos can depict various teaching-learning situa-
tions, including failing and undeveloped ones (Janík et al., 2019). Considering 
the different subjects and the need to model video-interventions for different 
groups of pre-service teachers in as similar ways as possible (to be able to 
compare the influence of the video-intervention on their learning), a general 
scaffolding is needed to reduce the complexity of the lesson and ease the cog-
nitive demands resulting from the need to unpack complex processes in the 
lesson. Finally, reflective tasks should provide ample opportunities for group 
reflection, while prior individual reflection is advisable to prepare pre-service 
teachers for engaging in group discussion (see also Ulusoy & Çakıroğlu, 2020).

Thus, in our work, we decided to explore how pre-service teachers of dif-
ferent subjects learn by both individual and collaborative reflections of videos 
within a video-intervention and whether it matters if they learn from their 
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own and their peers’ teaching or the teaching of teachers unknown to them. 
Chapter 2 describes both types of video-intervention in fine detail to provide 
the reader with sound background information that is helpful for understand-
ing our considerations in the research studies presented in the following 
chapters. 

Throughout the book, we use terminology as follows. English language 
teaching will mean the teaching of English as a foreign language. Pre-service 
teachers will be referred to as students or PSTs. Future elementary teachers 
will be referred to as elementary PSTs and future lower and upper secondary 
teachers as secondary PSTs. ‘Pupils’ denotes pupils of the elementary and sec-
ondary schools (except for the use of ‘Student’ in the coding framework used 
in Study 1, in line with the relevant literature for this study). 

Video-based professional development courses are known in research 
on professional vision as video-clubs (van Es & Sherin, 2010; Luna & Sher-
in, 2017). They are mostly aimed at practising teachers. In our work, we are 
concerned with an intervention utilising a classic design of experimental ver-
sus comparison group aimed at pre-service teachers and, thus, we use the 
term video-intervention. ‘Own video’ intervention denotes the intervention 
in which PSTs learn from their own teaching and the teaching of their peers. 
In the ‘public video’ intervention, PSTs learn from the teaching of teachers 
unknown to them. To distinguish lessons prepared and taught by the PSTs in 
the ‘own video’ interventions from those not taught by the PSTs and used in 
the ‘public video’ interventions, we refer to them as experimental lessons. The 
PSTs’ educators who also led the video-interventions (the authors of the book) 
are denoted as course leaders.


