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Much research on teachers’ professional vision examines development through
video-interventions. Evidence suggests they change focus towards specifics,
subject matter and students and away from evaluation. This study was designed
to examine whether there was a discernible difference between viewing pre-
service teachers’ own videos or general videos and if there were differences
between disciplines. However, in marked contrast to existing literature, the video
intervention led to no important discernible differences between video conditions
and few differences between discipline conditions. We discuss possible reasons
for this and demonstrate a positive role of divergent replications such as this in
understanding the role of video interventions in the development of professional

vision.
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1 Introduction

Classroom are complex social environments: multiple events occur simultaneously
which are more or less important for the teachers’ goals. Managing classroom
behaviour, assessing understanding, attending to individuals (while maintaining
oversight of all), evaluating motivation and so on all require teachers’ attention,
interpretation and response. Levels of teacher expertise likely involves differences in
viewing and selecting from these environments: developing requires the acquisition and
refinement of this ‘professional vision’.

Much literature on professional vision focusses on this development. Work

based on the seminal studies of Sherin and van Es has shown consistent shifts in focus



following interventions in which participants watch videos of lessons aimed at
improving professional vision. These interventions have overwhelmingly shown shifts
with participants’ comments moving away from the self, classroom management and
generalisations; towards more specific comments on subject matter and learners.

This development appears to involve multiple mechanisms. Noticing (selecting
elements of a scene) and interpreting (using professional knowledge to make sense of
those elements) appear to be interconnected. One cannot reason about what one has not
noticed, but equally, existing knowledge, beliefs and orientations influence where one
directs attention and how one makes sense of it (Schoenfeld, 2011). Video appears to
have great potential to support those interacting mechanisms.

In some cases, interventions allow teachers to view their own videos (allowing
reflection on their own approach) or to see videos of colleagues (allowing the
opportunity to discuss intentions and alternatives, e.g. Sherin & van Es, 2009; Mitchell
& Marin, 2015). In others, teachers watch videos of others, either exemplar lessons or
ones selected by the instructor to encourage attention to salient points (e.g. Santagata &
Guarino, 2011; Simpson, Vondrova, & Zalska, 2018). These approaches suggest
different development pathways and perhaps different disciplines develop professional
vision in subtly different ways. The study reported was designed to explore those
questions by examining Czech pre-service teachers’ shifts of focus in response to
different kinds of video, in the context of their disciplines. In particular, it was intended
to focus on one main research question and one subsidiary one. First, does the source of
a video (coming from their own teaching, or from other teachers) impact on the
development of professional vision amongst pre-service teachers on a video
intervention programme? Second, does the development of professional vision vary by

subject?



However, while the study was carefully designed to explore these questions, the
results are at odds with the consistent message from the existing literature. In the light
of concerns throughout science and the social sciences about the role of replications, the
paper contributes to our understanding of video interventions by suggesting that the
divergent replication (along with that of Star, Lynch & Perova, 2011) indicates
limitations for the role of the mechanisms by which video interventions are thought to

impact on professional vision.

2 Theoretical framework and related literature

2.1 Noticing/professional vision across different subjects

The balance between the generic and domain-specific in professional vision is not
always clear. Some elements of viewing a classroom episode might be shared between
teachers irrespective of disciplinary background. However, areas to which one attends
and interpretations made when viewing, say, mathematics lessons may be different than
viewing history lessons.

There are elements of teaching scenes particular to (or disproportionately
present in) some subjects. For example, Talanquer, Tomanek, and Novodvorsky (2013)
assessed pre-service science teachers’ attention to parts of inquiry based teaching
(design, analysis of data, generation of conclusions); Uli¢na (2017) evaluated future
English teachers’ noticing and reasoning about phenomena related to teaching English
and Vondrova and Zalska (2015) focused on pre-service mathematics teachers’ noticing
of mathematics specific phenomena.

Research in professional vision is understandably skewed across disciplines:
those who developed seminal work in this area have tended to examine it within their

own discipline. Thus, there is more work in mathematics and science than other areas.



Blomberg, Sturmer, and Seidel (2011) compared pre-service teachers in
mathematics/science with those in social sciences/humanities watching the same six
clips, three from each subject. They found evidence for different professional vision
across groups indicating that subject-specific socializations may result in distinct sets of
shared beliefs and values. Participants demonstrated the social sciences/humanities
group had stronger professional vision than the mathematics/science group across all the
videos (even on mathematics/science clips). The former group saw clips as more
authentic and reported higher self-efficacy about evaluating instruction. The authors
concluded that professional vision may be generic which can be applied across subjects
but may also be affected by subject-specific socialisation within teacher education.

However, a consistent pattern to the development of professional vision appears
to cross subject boundaries: research with pre-service teachers shows they tend to focus
more on the teacher than students, to focus more on pedagogy than subject and subject
didactics, to evaluate rather than interpret, and to make general claims rather than
reference concrete events, compared to experienced teachers (e.g. Sonmez & Hakverdi-
can, 2012 [science and technology]; Pavlasova, 2017 [biology]; Uli¢na, Stara, &
Novotna, 2017 [elementary English, social studies and art]).

Perhaps the generic/specific distinction in professional vision reflects
generic/specific teaching skills: despite finding positive correlations between them
Steffensky et al. (2015) concluded that the professional vision of classroom
management (as a generic aspect of teaching) and of learning support (which might

require discipline specific pedagogical knowledge) are distinct constructs.

2.2 Video in the development of professional vision

Whether discipline specific or generic, how teachers develop professional vision,

particularly whether specific activities lead to further development, is key. Reflection on



observation would be expected to be crucial to this, but impracticalities of live
observations, or combining developing vision with the practice of teaching suggest the
need to look for alternatives. VVideo appears to allow a relatively authentic presentation
of complex classroom situations (Borko et al., 2008), enables observers’ immersion in
the situation (Goldman, 2007) permitting them to make links to their teaching and prior
knowledge. Videos also provide participants with more control and time, permit
repeated viewing and allow sharing and discussion. These advantages have led to a rich
literature on ‘video clubs’ (Sherin & van Es, 2005, 2009; van Es & Sherin, 2010) or
video-based interventions for the development of professional vision.

In these interventions, the approach varies with the instructors’ learning goals.
Two strategies can be distinguished in literature, based on either situated cognition or
cognitive learning theories. The former suggests ‘learning should be rooted in authentic
activity; that learning occurs within a community of individuals engaged in inquiry and
practice; that more knowledgeable ‘masters’ guide or scaffold the learning of novices;
and that expertise is often distributed across individuals’ (Whitcomb, 2003, p. 538).
‘Video thus represents a complex example from which learners can collectively derive
principles or rules’ (Blomberg et al., 2014, p. 447). This leads to particular patterns of
video intervention: e.g. Blomberg et al. encouraged open reflections on videos (used as
discussion prompts), information was provided more implicitly (without direct
information about the nature of noticing) and cooperative learning came from group
working.

Courses based on cognitive learning theory use videos as illustrations of
previously taught principles and rules, structured with prompts and guidelines to avoid

overloading working memory (e.g. Wouters, Tabbers, & Paas, 2007). For these



interventions, selection, segmentation and manipulation of videos is important to focus
attention.

Theoretical positions influence whether explicit frameworks for more structured
analysis of videos - implicitly directing attention — are included. There are many such

frameworks including:

Mathematical Quality of Instruction framework (Mitchell & Marin, 2015);

e observation categories (classroom environment, management, tasks,
mathematical content and communication) (Star & Strickland, 2008);

¢ Video Analysis Support Tool, highlighting aspects to be noticed and drawing
attention to the need for evidence and interpretation (Sherin & van Es, 2005);

e Lesson Analysis Framework (Santagata et al., 2007; Santagata & Yeh, 2014);

e Mathematically Significant Pedagogical Opportunities to Build on Student

Thinking (Stockero, Rupnow, & Pascoe, 2017);

e Science Content Storyline Lens and Student Thinking Lens (Roth et al., 2011).

Despite different theoretical grounding, teaching approaches, scaffolding
structures and contexts, studies tend to provide a consistent message: courses using
video apparently result in increased attention to the components of and relationships
between instruction and student learning.

Not every study shows every element of development: contrast an original study
(Star & Strickland, 2008) and its replication (Star et al., 2011). However, there is a
strong general tendency across most studies: becoming less descriptive and giving more
explicit interpretation (e.g. Santagata et al., 2007); being more focused on students (or
teacher-student interaction) than on teachers (e.g. Stockero et al., 2017); showing deeper

awareness of aspects of teaching and learning (e.g. Ling Wong et al., 2006; Roth



McDuffie et al., 2014); showing more selective attention and being more detailed and
specific (e.g. Santagata & Guarino, 2011; Sonmez & Hakverdi-Can, 2012).

Simpson et al. (2018) analysed studies from different contexts, all using the
Sherin and van Es (2009) framework. These demonstrated a clear, consistent shift
among participants to focus more on students (rather than teachers) and on subject
matter (rather than pedagogy). The only distinction was that some studies showed
increasing interpretation (at the expense of description and evaluation) and others
showed increasing description (with decreasing evaluation, without increasing
interpretation). Increased interpretation appeared associated with the use of teachers’

own videos and with using more experienced teacher participants.

2.3 Own vs. public videos

There has been some exploration of this first issue: use of teachers’ own videos against
use of videos of non-participants (hereafter called ‘public videos’, they mostly involve
generally available videos, rather than ones filmed for the study). However, few studies
investigate the effect of viewing one’s own versus others’ teaching, especially with pre-
service teachers.

Seidel et al. (2011) showed that practising science teachers watching videos of
their own lessons experienced stronger activation, focused more on teacher guidance
and scientific inquiry (rather than other components of teaching) but were less critical,
identified fewer consequences and had fewer alternatives than those who watched
videos of lessons taught by others.

While not assessing professional vision, Zhang et al. (2011) investigated science
teachers’ reflections on public videos, teachers’ own videos and their colleagues’
videos. They considered all three useful for enhancing their reflection on practice, with

own videos positively associated with the value of seeing oneself from a distance and



getting feedback from colleagues; peer videos with sharing perspectives and public
videos with modelling approaches.

Krammer et al.’s (2015) study is one of the few addressing pre-service teachers.
The aim was to develop teachers’ goal clarity, teacher support and a positive learning
climate. One group worked with videos of their own teaching practice, another group
worked with videos of teachers unknown to them and a control group did not work with
videos at all (using written materials). The study suggested working with one’s own
videos had a high degree of acceptance and that its effectiveness received somewhat
higher ratings than working with videos of others.

This absence of studies looking directly at the influence of different sources of
video on professional vision led us to a research question:

Does the source of videos (coming from their own teaching, or from other
teachers) impact on the development of professional vision amongst pre-service
teachers on a video intervention programme?

In addition, the practicality of data collection meant that the study was
conducted with participants from different disciplines. This allowed us to consider a

subsidiary question: Does the development of professional vision vary by subject?

3 Methodology

3.1 Participants

The participants were pre-service teachers from one faculty in the Czech Republic. Two
groups were future elementary teachers (educating pupils aged 6 to 12) in their 4th year
of a 5 year combined bachelor’s and master’s degree: one focussed on social sciences

and one on art. Two groups consisted of future lower and upper secondary teachers (for

pupils aged 12 to 19) in the first semester of a two-year master’s degree: one



specialising in mathematics, the other in biology. At the time of taking part in the video
intervention, the elementary pre-service teachers had completed general education and
psychology courses, some subject and subject didactic courses and teaching practice at
elementary schools (not specifically focused on teaching social studies or art). The
secondary participants were taking general education and psychology courses alongside
subject courses. They had undertaken no teaching practice.

At the beginning of the winter semester, following the relevant ethical approval
from the Faculty of Education at Charles University, Prague, all students on these
programmes were emailed inviting them to participate. Students take an optional
module and the video course was offered as a new option (except for the art students
where it was integrated into the main programme).

Participants who chose the new module were randomly assigned to intervention
groups (‘own’ or ‘public’ video) and students were randomly selected from the students
in other modules to form a comparison group. Each group consisted of four students
(except for the two intervention art groups and the public video biology group which
each had five). There were 17 participants in the ‘own video’ group, 18 in the ‘public

video’ group and 16 in the comparison group.

3.2 Video interventions

The structure of the video interventions was designed to closely mirror the approach in
Simpson, Vondrova and Zalska (2018). It was based on situated cognition learning
theory: whole lessons and shorter clips were used, with an emphasis on cooperative
learning through in-person and offline opportunities for discussion. A virtual learning
environment (VLE) module workshop was used: participants wrote answers to a task

first and then were given their peers’ answers to comment on.



The video interventions spread across the semester depending on each group’s
time constraints. Each session consisted of three 45-minute lessons led by the usual
course tutor (their subject education teacher). Before each session, participants in the
intervention groups were asked to view and comment on whole videos; in each session,
this was discussed and shorter clips were used.

Where possible, the interventions for the ‘public video’ and ‘own video’ groups
were designed to be compatible. Thus, questions in the in-session tasks were general
enough to be applicable to all subjects, without precluding opportunities to consider
subject specific elements and broad enough to be applicable to both video groups. For
example, between most sessions the participants were asked: ‘What was the goal of the
lesson? What were the pupils to learn? Was the goal fulfilled from the point of view of
pupils? Why?’, ‘Which of the teacher’s activities led to the fulfilment of the goal and
which not? How differently could the teacher proceed? How would it add to the
fulfilment of the goal of the lesson?’, ‘Write down any other comments. What did you
notice? What did you consider interesting and why?’.

The key difference was choice of video: in the ‘public video’ group, the
instructor selected from widely available videos. In the ‘own video’ group, the
instructor chose from the videos of lessons conducted by group participants.

The ‘own video’ group had a preparatory stage where participants worked with a
practicing teacher from a local school to select a topic and plan a lesson which the
participants taught with the teacher’s class. While the instructor attended these sessions,
preparation was undertaken independently. One video was produced by each
participant; except for one art group lesson which was taught by two participants.
Instructors used these videos in the same way as the “public video’ group, with whole

lessons assigned to participants prior to the sessions and clips from the lessons (selected
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by instructors after viewing the lessons and reading participants’ immediate reflections)
used in the sessions. To allow all four videos to be used across three sessions, one

session included two videos.

3.3 Measuring Professional Vision Development

Before and after the intervention, participants were asked to watch a public video of a
lesson from their subject and write a commentary: ‘Write as if you wrote for someone
who did not see the lesson and would like to know what it was about and what
happened in it. In your comments, deal with issues which you consider important from
the point of view of a pupil’s learning of content and of a teacher’s teaching strategies.
You can watch the video several times.” The tasks were completed at home with
answers submitted through the VLE. Participants were aware that no module marks
were assigned for these tasks.

Two videos from Czech lessons judged by the instructors to have similar levels
of general and subject specific phenomena were selected for each subject. To ensure
balance, half of the participants in each group were randomly assigned one video at the
beginning of the semester and the second at the end. This eliminates effects associated
with seeing the same video twice and removes confounding between video choice and

intervention effect.

3.4 Analysis of data

Studies in professional vision use different analytic methods. Some use group-level
measures (combining individual responses into one, or using a group response, e.g.
Stockero, 2008), others use individual measures (e.g. Santagata et al., 2007; Simpson et
al., 2018). The former does not allow assessment of within-group variance, resulting in

lower statistical power in identifying shift in vision. We adopted the latter approach.
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Similarly to Simpson et al. (2018), we used probably the most widely adopted
and elaborated framework: that developed by van Es and Sherin (2010). This
categorises responses against Actor, Topic, Stance, and Specificity dimensions. Actor
can be: Teacher, Student (or students), Curriculum Developer (e.g., a reference to a
textbook author), Self (the observer discusses themselves in relation to the video), or
Other. Topic can be Classroom Management, Climate (the social environment), Subject,
Pedagogy, or Other. Stance can be Describe (a straightforward recounting of an event),
Evaluate (a judgment about the event), Explain (accounting for the event, but not
supported by theory) and Theorise (explanations including some connection to theory).
Specificity can be either Specific (relating to something visible in the video) or General
(referring to the whole lesson or some generalisation beyond the videoed events).

Each response was assigned an identifier (by an assistant external to the coding
team), so coders were blind to group and stage. It was divided into units of analysis,
each representing an observation making sense on its own: this might be a whole
sentence or separate phrases (if they contained a shift in attention). Each unit was
assigned a code for each dimension using a coding manual detailed in Simpson et al.
(2018). This was used by coders (the instructors) to independently code three responses;
they then met to agree on codes and interpret the manual. Thereafter, each response was
coded by two coders independently, negotiating differences to reach agreement (Table

1),

Table 1: Examples of Coding

Unit of analysis Actor  Topic Stance  Specificity
(original/translation)

Chytrejsi Zaci tak mohou hlasovat
podle jejiho vyrazu a ne podle svého
vlastniho Gsudku.

More able pupils can thus vote
according to [the teacher’s]
expression and not according to their

Student Pedagogy Explain  General

12



own consideration.

Zdci aktivné spolupracuji.

The pupils actively cooperate.
Ucitelka se snazila lehce toto tema
propojit s jinym predmétem — chemii
(chtéla, aby si vzpomneéli na
krystalizact).

The teacher wanted to connect the
topic with another subject — chemistry
(she wanted them to remember
crystallization).

Student Climate Evaluate General

Teacher Subject  Theorise Specific

4 Results

4.1 Research question 1

First, we looked for an effect of either group or stage (pre- or post-intervention) on
response length, in terms of numbers of units of meaning. Mean response length was 62
units (SD=42), but inspection showed outliers: 4 of the 102 responses exceeded 136
units (1.5 times the interquartile range). The analysis was conducted twice (including
and excluding outliers) and there were no substantial differences in outcomes. We
therefore report results with outliers included.

We conducted a two-way analysis of variance (ANOVA), with one within-
subject variable (stage) and one between-subject variable (group). There was no effect
for stage (F(1,48)=1.58, p=0.22) or group (F(2,48)=0.08, p=0.93). Figure 1 shows that,

if anything, participants wrote slightly less after the intervention.
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Figure 1: Mean response length of responses

Coding responses under each category results in compositional data: e.g. each
unit of meaning coded for Stance can be descriptive, evaluatory, explanatory or
theoretical; for each response, the proportion of units of meaning coded against each of
these must total 100%. While other studies ignore this consideration, the proportions of
response under each heading are not independent, so compositional analysis is
important (Aitchison, 1982). Accounting for zeros using the Bayes-Laplace prior
approach (Martin-Fernandez, Palarea-Albaladejo, & Olea, 2011), data were transformed
with an isometric log ratio before conducting a two-way MANOVA (multivariate
ANOVA) with transformed proportions as dependent variables, group as a between-
subject independent variable and stage as a within-subject independent variable.

For the Actor category, using Pillai’s trace, there was no significant effect for

group on the composition of the focus on different actors (V=0.01, F(2, 48)=0.16,
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p=0.86) or stage (VV=0.03, F(1,48)=1.36, p=0.24) (figure 2).
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Figure 2: Distribution of Actor in responses

A similar approach was taken for classifying responses for Topic. There was no
significant effect for group on the composition of the focus on different topics (V=0.09,

F(2, 48)=2.25, p=0.12) or stage (V=0.02, F(1,48)=0.75, p=0.39) (figure 3).
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Figure 3: Distribution of Topic of responses

With Stance, there was no significant effect for group on the composition of
Stance (V=0.03, F(2, 48)=0.86, p=0.42). However, there was an effect for stage

(V=0.13, F(1,48)=7.39, p=0.009). Step-down t-tests for the pre-post intervention
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patterns of response found only one significant difference, for the Theoretize category

(t(100)=2.14, p=0.04) (figure 4).
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Since the Specificity category has only two values, there is no need to treat data

as compositional. We conducted a two-way ANOVA on the proportion of responses

classified as General. There was no effect for group (F(2,48)=2.45, p=0.10) or stage

(F(1,48)=0.07, p=0.80) (figure 5).
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These results stand in marked contrast to existing literature. Previous studies
with the van Es and Sherin framework have consistently showed decreasing focus on
the self, increasing focus on students and subject matter with more specific responses.
There is some difference in the literature with respect to Stance, most work showing
decreasing evaluation with some showing a concomitant increase in description (e.g.
Mitchell & Marin, 2015) and others showing an increase in interpretation (e.g. Sherin &
van Es, 2009).

This study showed none of this. With the exception of a small increase (from a
small base) in theoretizing after the intervention which does not seem to be related to
the form of intervention, there were no statistically significant differences, nor in visual
inspection, much evidence of even non-significance tendencies in this direction.
However, the study was moderately well powered, having a 90% chance of detecting an
effect size =0.4 for the repeated measures, between factors MANOVAs (Faul et al.,
2007). Indeed, the study had a relatively large sample compared to much key literature
(e.g. Sherin & van Es, 2005; Mitchell & Marin, 2015) and treated data at the individual

rather than group level.

4.2 Research question 2

Having noticed this contrast with existing literature, the second research question is

moot, but is worth reporting for completeness.

Most literature reports studies with mathematics teachers (or trainees), while our study
involved a range of subjects (mathematics, biology, art, social sciences). This led us to
question whether there may be differences in responses from participants with different

specialisms.
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We undertook an analysis by subject. Given there were no large effects for pre-
/post- condition and intervention type, we combined responses and conducted a one-
way MANOVA by subject (following the procedures above).

For the Actor categories, there was a significant effect of subject on Actor
(V=0.66, F(3,12)=3.27, p=0.0004). Step down ANOVAs showed statistically significant
differences for Student and Other Actor categories, with Tukey HSD tests showing that
biology participants focused less on students than those of other subjects, mathematics
participants focused less on Other actors than art or biology participants and social

science participants focused less on Others than biology participants (figure 6).
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Figure 6: Distribution of Actor responses by subject
For Topic, there was a significant effect of subject on distribution of topics

(V=1.38, F(3,12)=9.77, p<0.0001). Step down ANOVAs showed significant differences
for Management (F(3,47)=29.84, p<0.0001), Pedagogy (F(3,47)=29.84, p<0.0001),
Subject (F(3,47)=9.28, p<0.0001) and Other (F(3,47)=9.04, p<0.0001), with Tukey
HSD tests showing that art participants discussed management and subject topics more
(and pedagogy less) than others and biology participants commented on other topics

more than others (figure 7).
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Figure 7: Distribution of Topic responses by subject

There was also a statistically significant effect of subject on Stance (V=0.66,
F(3,9)=4.41, p<0.0001) with differences for evaluation (F(3,47)=6.10, p=0.001) and
explanation (F(3,47)=3.49, p=0.022) with biology participants being more evaluative
than those from art and mathematics and explaining less than biology participants

(figure 8).
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Figure 8: Distribution of stance by Subject

We conducted a one-way ANOVA on the proportion of general statements

against subject. There was a statistically significant difference (F(3,47)=7.54, p=0.0003)
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with Tukey HSD showing that art participants were less general than those from biology

and mathematics (figure 9).
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Figure 9: Proportion of general responses by subject

5 Discussion and conclusions

The subsidiary research question asked whether professional vision varied by subject.
This picture is mixed: there were apparently some key differences for the elementary
pre-service teachers, specializing in art: they tended to be more specific, saying more
about the subject and classroom management, less about pedagogy. There were less
stark differences with secondary biology participants who were slightly more evaluative
and wrote less about students.

These results should be treated with caution. One cannot disaggregate
participants’ subject from the content of the videos they watched: understandably, art
participants watched art lessons, mathematics participants watched mathematics lessons
and so on. We cannot rule out that the art videos gave less opportunity to talk about
pedagogy than the mathematics videos, rather than that the art participants’ professional

vision is different from the mathematics participants’ vision.
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However, RQ2 was a subsidiary question and rendered somewhat moot by the
result of our main question concerning whether different sources of the videos (‘own’ or
‘public’) was associated with different changes in professional vision.

There were no effects for different intervention types nor, more importantly, for
pre- and post-intervention (except the small change in ‘theorizing” which applied
equally to the comparison group). Thus, before discussing whether the participants’
development of professional vision varied by video type, we have to ask whether there
was any noticeable development at all. That does not appear to be the case.

This starkly contrasts with much literature motivating this study, which showed
consistent movement away from participants writing about themselves and from
evaluating; towards writing specifically about subject and students. One might question
whether there was a similar tendency here, but one which did not reach statistical
significance. This is not supported by the data: not only was the study relatively well
powered but examination of figures 2-5 does not suggest a tendency in these directions.

We could thus think of the study as a divergent replication, at odds with existing
research. It is important to note that this study was not designed as a replication; the
design assumed that, as previous research showed, the intervention would lead to clear
change. The research question was focussed on how that change might be moderated by
the type of video. Given the study closely followed the methods of Simpson et al.
(2018) (itself grounded on the methods in the literature following the work of Sherin
and van Es), explanations for the divergence of these results are unlikely to lie in
differences in process or task design. We should consider the consequences of the study
as if it were a traditional replication and consider explanations for divergence by

considering other reasons for a failure to replicate results.
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Replication studies are rare in most fields: Makel and Plucker (2014) suggest
only around 1 in 750 education articles is a replication. In studies of the development of
professional vision, there appears to be only one: Star et al.’s (2011) replication of Star
and Strickland’s (2008) study partially diverged from previous findings. While they
found similar development of professional vision in relation to classroom environment
and communication, in contrast to the original study, they saw no noticeable
development in attention to tasks or mathematical content.

Maker and Plucker (2014) caution against dismissing diverging replications; to
do so is ‘a serious misunderstanding of both science and creativity’ (p. 312). Instead,
one must consider what the new study’s failure to reproduce the expected results might
mean, given the context of previous studies.

Schmidt (2009) lists five functions of replication: controlling fraud, controlling
sampling error, controlling artefacts, generalising to different populations and assessing
hypotheses in existing literature. Given this study sits as an outlier among different
studies which consistently showed change after video interventions, one cannot see our
divergent replication as an indication of fraud, sampling error or artefacts in those
previous studies. However, while we can be sure our own results were not the product
of fraud (honestly!), we need to consider whether our study might be the outlier because
of sampling error or artefacts, whether it indicates a difference related to generalisation
or whether it allows us to raise new hypotheses.

Given that our sample was similar to that of Simpson et al. (2018), it seems
unlikely the outcomes reflect sampling error. It seems unlikely they are artefacts of
design (such as the task or processes), since the methods followed closely Simpson et
al.’s (2018) design (and thus that of van Es & Sherin, 2010, and subsequent literature).

The sample came from a population which was somewhat different from the wider
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literature, in being a range of different subject participants, in a particular country but
given the impact of video interventions has been relatively consistent across countries
and across some subjects, it is hard to argue that the divergent results should be
attributed to the generalisation to other populations.

This leaves only that this divergent replication indicates an opportunity to
generate new hypotheses.

The literature reviewed above suggests a mechanism by which video
interventions impact on professional vision, though permitting reflection (with minimal
distraction) on careful and controlled viewing of scenes, leading to differentiating
important from unimportant aspects of those scenes. However, such a mechanism is
unlikely to be universal, but will be affected by the contexts in which it operates. The
divergence in this study inevitably leads us to question what about the context might
differ from the contexts of previous studies which might plausibly impact on that
mechanism.

Star et al. (2011) argue that the divergence of their replication of Star and
Strickland (2008) could have two causes. The first is that the original and replication
studies used somewhat different assessment methods for judging participants’
performance. That is, one cause may be an artefact of different processes involved in
generating data. The second, however, is that participants appeared to start from weaker
positions (scoring notably lower on attention to tasks and communication than the
original participants). That is, the context in which they are trying to develop
professional vision is different, so the underlying mechanisms may not work. Star et al.
(2011) argue that improvement in some areas of professional development may need a

stronger starting position.
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Our study was a close operational replication (in the sense of Lykken, 1968) of
Simpson et al. (2018), with very similar assessment methods. So, we can reasonably
argue that the difference in outcome did not result from a difference in assessment, nor
other artefacts of process. Star et al.’s alternative, that there was a difference in the
initial state of the participants, is more convincing; albeit for the opposite reason. Rather
than having a lower level of professional vision, participants in this study have a
consistently higher relative level of focus on student thinking, on pedagogy and subject
matter and of specific responses, prior to the intervention. Comparing the proportion of
statements coded under each heading for this study with Simpson et al. (2018), the
participants in this study start from the position that those in the Simpson et al. study
finish. The group from which our sample was drawn may already have relatively well
developed professional vision and the mechanism by which this particular video
intervention acts to alter professional vision may not be cumulative: it may not be
enough to give pre-service teachers more video interventions of the same type, once
they have an already established level of professional vision. This fits Stlirmer, Seidel,
and Holzberer’s (2016) question about how high performing students can be supported
in their learning trajectories still further.

Cartwright and Hardie (2012) contrast causal factors with support factors: a
spark may cause a fire, but only with the presence of combustible material and oxygen.
Understanding the mechanism by which video may lead to the development of
professional vision also requires us to identify support factors, which means
distinguishing factors present when interventions are successful from those present
when they are not.

Put together with Star et al. (2011), our study leads to a valuable hypothesis for

further study: there may be a ‘sweet spot’ in which video interventions support the
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development of professional vision. Video interventions of this type may fail when
participants are underdeveloped or overdeveloped. Star et al. argue that unless people
have developed a baseline vision, they cannot build on it. Our study adds to this the
suggestion that there may be a limit to how video (at least, as used here) may allow
further development of professional vision and, once teachers have achieved it, this type

of intervention may no longer be associated with improvement.
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