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To date most of our knowledge on professional vision has relied on verbal data or questionnaires that used classroom videos as prompts. This has been used to tell us about a teacher’s professional vision. Recently, however, new studies explore professional vision during the act of teaching through the use of mobile eye-tracking. This novel approach poses the question: how do these two “professional visions” differ? Visual attention represented by gaze was used as a proxy to studying professional vision (specifically its noticing component). To achieve this, eye-tracking as a data collection method was used. We worked with three teachers and employed eye-tracking glasses to record teacher eye movements during teaching (4 lessons per teacher; labelled as IN mode). After each lesson, we selected short clips from the lesson recorded by a static camera aimed at pupils and showed them to the same teacher (i.e., providing a similar setting as traditional studies on professional vision) while recording eye movements and gaze behavior data through a screen-based eye-tracker (labelled as ON mode). The two modes differ and due to these differences, comparison is difficult. However, by overlaying them and describing them in detail we want to highlight the exact variance observed. A comparison between IN vs ON condition in terms of dwell time on the same students in either condition was made using both quantitative (correlation) and qualitative (timeline comparison) methods. The findings suggest that the greatest differences in attention given to individual pupils occur when a pupil who was interacted with during the situation is missing from the view in the video recording. Even though individual differences are present in the patterns of gaze in IN and ON modes, the teachers in our sample consistently monitored more pupils more often in the ON mode than in the IN mode. On the other hand, the IN mode was mostly characterized by focused gaze on the pupil that the teacher interacted with in the moment with few side glances. The results aim to open a discussion about our understanding of professional vision in different contexts and about how current research may need to expand its outlook.
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INTRODUCTION
Professionals perceive events and scenes from their own domain differently from laypeople. This has been the motto behind most research on visual expertise, professional vision, noticing, situational awareness, and other related phenomena. The term professional vision was coined by anthropologist Charles Goodwin in 1994 and since has been studied in various fields including architecture (Styhre, 2010), forensic science (e.g., Mustonen et al., 2015), medicine (e.g., Gegenfurther et al., 2013), and floristry (e.g., Gåfvels, 2016).
It gained great momentum in research on teachers after 2000 with studies by van Es and Sherin (e.g., Sherin, 2001; Sherin, 2007; Es and Sherin, 2002; Sherin et al., 2009) and has been a household name ever since in the field. The rationale for studying professional vision is clear: teaching is a demanding profession, and teaching situations are characterized by their simultaneity, multidimensionality, and immediacy (Doyle, 1977). It is thus vital to understand how teachers orientate themselves in the plethora of stimuli in the classroom environment.
The term professional vision, however, does not refer solely to visual perception. It is a cognitive concept that encompasses both perceiving events and making sense of them (similarly to situation awareness—Endsley, 2015). In research on teachers, it has been mostly investigated through verbal data, i.e. teachers were asked to comment on classroom situations, usually captured on video (either their own or someone else’s teaching). Thus, most of what we know about teachers’ professional vision is what teachers think and report outside the act of teaching.
In general, so far it has been difficult to study teaching in situ from the perspective of teachers. Observation studies (direct observation, video studies) offer an outsiders’ perspective, stimulated recalls provide insights removed from the immediacy of the classroom. Recently, eye-tracking has been introduced as a method to study teacher’s perspective in the moment of teaching (Cortina et al., 2015; Dessus et al., 2016; McIntyre et al., 2017; Stürmer et al., 2017; Pouta et al., 2020; Smidekova et al., 2020). The rationale behind using eye-tracking studies is the eye-mind hypothesis, or what is attended to by the eye is processed by the mind (Duchowski, 2007, s. 3). However, as a sole method (without, e.g., stimulated recall) eye-tracking can only offer a partial perspective on what we understand as teachers’ professional vision.
To bridge the gap between professional vision studied after the event and teachers’ attentional processes when teaching, we use the potential of eye-tracking to investigate the visual attention (as represented by gaze) teachers give to classroom events in these two modes. Visual attention underlies how teachers comment on videos of classroom events (professional vision after the event; Wolff et al., 2020) and also attentional and decision-making processes in the classroom (eye-mind hypothesis).
In this study, we will refer to these two modes as ON action (visual attention that “underlies” professional vision as investigated in previous research; after the event, looking back on the situation) and IN action (visual attention that teachers deploy in the actual act of teaching).
RESEARCH ON PROFESSIONAL VISION
Professional vision in teacher research is usually defined through selective attention and knowledge-based reasoning (Sherin, 2007, p. 384; Seidel et al., 2010, p. 297). Selective attention (sometimes referred to as noticing) can be described as the process of identification of situations and events that are, from the professional point of view, instrumental for the success of pedagogical action (Seidel et al., 2010, p. 297). Knowledge-based reasoning represents the processes of making sense of situations and thinking about them, it presupposes certain knowledge (Seidel et al., 2010) or understanding (Sherin, 2007). These two components of professional vision are, however, interrelated and are applied in a cyclical process. Teachers direct their attention based on their reasoning, and reason about things they give attention to (Sherin et al., 2011, p. 5).
Visual attention as represented by teacher gaze underlies the selective attention (noticing) component of professional vision and thus professional vision in itself. Although the word “vision” is used (and some literature equals visual attention and professional vision; e.g., Nückles, 2020), the concept of professional vision as used in teacher research is broader, including also the reasoning processes. Gaze does not guarantee interpretation (although it often happens that we interpret what we look at). Gaze does not guarantee that the likely interpretation is related to one’s profession. However, “teacher gaze can serve as an additional operationalization of the noticing component of teacher professional vision” (Seidel et al., 2020, np.).
In the original paper on professional vision by Goodwin (1994), the way professionals view situations is studied as they carry out the tasks of their profession and communicate while performing said tasks (e.g., archeologists working on a dig). However, when adapted for the study of teachers, the setting moved from the actual acting within the profession (i.e., carrying out the tasks) to talking about the acting (talking about carrying out the tasks ex-post; Sherin, 2001). This was given by the nature of the profession—teachers can hardly teach and at the same time comment on their actions. That is why professional vision outside the act of teaching became an established concept in teacher research without being so named.
Professional Vision Outside the Act of Teaching
Previous research on professional vision has yielded important insights into teachers and their thinking, development, and experience. This can be summarized as follows.
Professional vision is closely connected to teachers’ professional knowledge (Stürmer et al., 2013; Meschede et al., 2017). This is intrinsic to the study of professional vision. One of the components of professional vision has been conceptualized as knowledge-based reasoning, acknowledging the connection (Sherin, 2007; Seidel et al., 2010). Stürmer et al. (2013) have shown that developing student teachers’ professional knowledge influences their professional vision. This is in line with theories of visual attention that posit it involves both bottom-up processes (i.e., is determined by the stimulus) and top-down processes (i.e., higher cognitive functions; cf. Ashcraft, 2006, p. 97; Duchowski, 2007, p. 12; Holmqvist and Andersson, 2017).
Professional vision is different for teachers of different subjects. Although research on the subject-specific aspects of professional vision is rather limited, it has been shown that the professional vision of student teachers of science and mathematics is different from the professional vision of student teachers preparing to teach school subjects within the domains of social sciences and humanities (Blomberg et al., 2011).
Professional vision can be influenced through various interventions. Research studies have been conducted to gauge the changes in professional vision after different types of intervention; typically this is video-based (Star and Strickland, 2008; Sherin et al., 2009; Minarikova et al., 2015 etc.).
Professional vision develops with experience. Studies on the differences between experienced teachers and novices/student teachers have shown that beginning teachers focus more on the teachers’ actions and classroom management when observing video sequences of classroom situations (Sonmez and Hakverdi-Can, 2012) and they tend to describe them (Gonzalez and Carter, 1996). More experienced teachers usually pay attention to the pupils more (especially when watching video sequences of their own teaching; cf. Minarikova et al., 2015) and interpret the events portrayed in the video sequence (Es and Sherin, 2006), see the connections between them and try to suggest alternative courses of action (Copeland et al., 1994).
Of interest to the present study, however, is how professional vision has been investigated. A literature review shows that most studies use a kind of verbalization to explore the concept (c.f. also Jacobs, 2017). Most studies that we analyzed used either a questionnaire (e.g., Observer; Blomberg et al., 2013), an interview (Es and Sherin, 2006), or a written commentary (Vondrova and Zalska, 2012). Only four of the studies used eye-tracking, and only two of those in the act of teaching (Pouta et al., 2020; Seidel et al., 2020).
As an input provided for the verbalization, video sequences of teaching are used in most of the studies we identified. Three types of video sequences can be differentiated connected to the data collection method selected. Many studies use a video of a teacher and a class unknown to the research participant (“other video”), especially in connection with standardized questionnaires such as Observer (Blomberg et al., 2013). Some studies use video of the participant’s own teaching (“own video”), usually with interviews (Choppin, 2011) or written commentary (Johannes and Seidel, 2012). The third type of video is mainly used in research within video clubs, i.e., groups of teachers who meet regularly to discuss classroom videos. In this case, the video sequence is a so-called peer video or a video of a person from within the group (e.g., Sherin et al., 2009).
In recent years, eye-tracking has become a novel tool for studying teacher’s attentional processes. Although not always referred to as professional vision in the studies, we can assume that where teachers look is one of the prerequisites to processes underlying professional vision, or that teacher’s visual perception can be seen as an important aspect of the noticing component of professional vision (Lachner et al., 2016 as cited by Seidel et al., 2020, np.; and is part of the perception aspect of situation awareness—Endsley, 2015). Screen-based eye-trackers have been used in this respect, attempting to capture the differences between the experienced and the novice teachers when monitoring a video of a teaching situation. Different studies, however, yield different findings. Some studies show different monitoring behavior by more and less experienced teachers (van den Bogert et al., 2014; Wolff et al., 2016; Seidel et al., 2020; Wyss et al., 2020) in that experienced teachers check up on pupils more often and have shorter fixations on students (which indicates faster processing), but also monitor different aspects of the situation (some areas of the visual field tend to be skipped by novices even though they are revisited by experts). On the other hand, Yamamoto and Imai-Matsumura (2013) found no relationship between experience and the ability to notice negative behavior in a class.
An interesting contribution to the field is a study on how teachers observe lessons directly (Egi et al., 2014). These authors asked a group of people with a varying degree of teaching experience to observe a lesson as it was taught. They gave the observers eye-tracking glasses and monitored their eye-movements. This study is an interesting combination of real-life conditions while studying professional vision outside the act of teaching.
Visual Attention in the Act of Teaching
Whereas all the studies mentioned previously provide an invaluable insight into teachers’ noticing and thinking, it is clear that the conditions under which professional vision was examined in those studies differ from actual teaching situations. That is why Sherin et al. (2008) attempted to target teacher’s professional vision in action (sic) in their exploratory study. Using a wearable camera, they captured the teacher’s perspective. To tap into what they found important, the camera only recorded sequences highlighted by the teacher (the teacher had a remote to record anything interesting happening in the lesson and the camera on a loop stored the previous 10 s segment). These sequences were then commented on by the teacher, providing self-selected input for verbal recall.
Recently, a new possibility of capturing a teacher’s perspective has emerged, mobile eye-tracking. Eye-tracking glasses allow the capture of teacher’s gaze (which often coincides with visual attention) in the act of teaching and, in connection with verbal protocols or classroom observations, can provide deeper insight into actual classroom processes.
Two types of studies can be distinguished, one focuses on real-life classrooms, the other uses altered settings. An example of the latter is a study by Stürmer et al. (2017) that monitored student teachers’ eye movements during standardized instructional situations during their university studies. The pupils were played by university students. There were only four of them in the group, each with an assigned pupil profile (strong, weak, uninterested, underestimating pupil). The authors found, in line with expertise research, that the student teachers do not display a clear pattern of monitoring their classes but differ strongly from one another.
One of the first types of studies, from real-life classrooms, combined data about teachers’ visual attention with high-inference data on the quality of instruction and identified differences in teacher feedback. While novice teachers tended to give feedback in a more intimate setting (approaching the pupil, lowering their voice, etc.), experienced teachers shared the feedback with the entire class. This was mirrored in the perception processes—while novice teachers focused on the pupil only, experienced teachers were able to monitor the class while still giving individual attention to the one pupil (Cortina et al., 2015 p. 400). This was corroborated by Dessus et al. (2016), who looking at the relationship of teacher gaze behavior and classroom climate found a small relationship between experience and gaze behavior. McIntyre et al. (2017) showed novice-expert differences in gaze behavior in real-life classrooms in that experts tend to look at students longer while maintaining greater gaze efficiency than novices. Experienced teachers also tend to prioritize students in their gaze over noninstructional regions (McIntyre et al., 2019). However, there are individual differences even among experienced teachers (Smidekova et al., 2020).
Another study focusing on visual attention in action dealt with the specific demands technology-enhanced classrooms place on the teacher and their cognitive load (Prieto et al., 2015). It has been shown that high cognitive load episodes were connected to class-wide interactions, such as explaining or questioning (p. 278), and to the need to make a decision about the subsequent course of action (p. 275). On the other hand, episodes characterized by low cognitive load tended to pertain to individual explanations (p. 275).
AIMS OF THE STUDY
Research on teacher’s professional vision is generally justified by referring to the immediacy, simultaneity, and unpredictability of classroom situations (as described by Doyle, 1977). Professional vision is usually defined as the ability to identify and reason about features of classroom situations that are pertinent from an educational perspective (e.g., Sherin and Han, 2004, p. 179; Stürmer et al., 2013, p. 468). The definitions do not usually specify how these situations are perceived—whether they are experienced first-hand or related to the research participant in a different way (verbal account, video). However, this is crucial as these two modes of experiencing the classroom situation differ greatly. “After the event” research (see the previous section) removes both the immediacy of the situation and the need to act. Also, after the event research offers a predefined perspective selected by the researcher (represented by the camera angle). During the event research, on the other hand, poses many technical challenges, as mentioned in the previous section, and is only recently gaining momentum.
These two strands of research offer important insights into teachers’ thinking and acting. To bridge the gap between the two and to further our understanding of professional vision in the broad sense (noticing and reasoning of teachers in their professional capacity, regardless of whether they are teaching or observing), we need to understand the differences of the two modes. One way to do this is to study the visual attention (represented by gaze) that is a prerequisite for reasoning and acting in the two modes.
In our study, we aim to compare, from a qualitative point of view, teacher’s gaze (as captured by eye-tracking technology) in the same situations in the act of teaching and after the event. We take this to represent a vital component of professional vision (see Section Research on Professional Vision). In our research design, we asked teachers to wear eye-tracking glasses during teaching, while we videotaped the lessons. After each lesson, we selected clips from the video recordings and showed them to the same teachers, recording their eye movements with a remote eye-tracker. In doing so, we captured gaze in the same situation in two different modes (IN vs. ON action).
From a research perspective, the two modes differ by default. They differ in viewing angles, in the freedom to choose where to look in the classroom, the need to act (see Table 1). These differences are intrinsic to our research—they copy the approach to studying visual attention and professional vision in previous studies (see above). When researching professional vision using reactions to videotapes of classroom events (specifically video of the participant’s own teaching), these reactions are used as a proxy for understanding professional vision (often without acknowledging that this is solely professional vision ON action; e.g., Sherin and Han, 2004; Minarikova et al., 2015). Participants are presented with a different viewing angle to what they experienced, their freedom to choose the area of the classroom to look at is taken away, the situation is not new to them. That is why our research design provides an important insight into the visual attention underlying professional vision IN and ON action that has not been previously addressed.
TABLE 1 | Research differences of visual attention IN and ON action.
[image: Table 1]Eye gaze is task specific (Yarbus, 1967, p. 174). We limited recordings to whole class interaction situations in teaching of English as a foreign language, which comprises the task for our participants. These situations are communicative in nature as they by definition include interaction between the teacher and the class. This generates a different gaze behavior than, for example, lecturing a group of pupils with no mutual communication (cf. Seidel et al., 2020). The task specificity, in our case, then lies at the intersection of the subject taught (English as a foreign language) and the definition of the situation (whole class interaction).
To compare the two modes (IN vs. ON action), we focus on a qualitative investigation of:
What are the characteristics of situations (including ON mode video features) that are associated with greatest/smallest differences in gaze distribution among pupils between IN and ON modes?
What are the characteristics of monitoring behavior (gaze distribution) in the ON mode when presented with a different field of view as/similar field of view than in the IN mode?
What are the general differences in monitoring behavior between the ON and IN modes (irrespective of field of view) and how can they be explained?
METHODOLOGY
Research Sample
The research sample of this study consists of three experienced practising teachers of English as a foreign language at primary and lower secondary schools. Participating teachers were chosen via recommendation of the school headmaster. All teachers work in the same school located in a small town in the South Moravia Region, Czechia. Each teacher selected one class to participate in the study. The characteristics of the teachers and their classes are provided in Table 2. The teachers had no or very limited experience with using classroom videos for professional development and no prior experience with eye-tracking. The research sample is fairly homogeneous, with the teachers having similar education, similar length of teaching experience, and being from the same school (Nückles, 2020, np.).
TABLE 2 | Research sample description.
[image: Table 2]The participants were asked to provide information about certain pupil characteristics—pupil’s performance, special needs, and extra English. Pupil’s performance is based on their overall grade in last semester; good = 1 or 2; poor = 3 or 4; no 5 (i.e., failed) pupils were among our participants. Pupils with special needs are those officially diagnosed with a learning disability such as dyslexia, or other conditions such as autism. The last category, extra English, includes pupils who display above average English due to non-school factors (extra English classes, specific hobbies, or bilingual upbringing). More information is provided in Table 2.
Data Collection
The data were collected in autumn 2018. Eye-tracking was used as a data collection method. The data collection process consisted of four individual recordings of a lesson for each teacher, followed by four interviews. During each lesson (approx. 45 min long), the teacher wore SMI Eye Tracking Glasses 2 Wireless (referred to as ETG; 60 Hz). Before each recording, a 3-pt calibration was used to ensure calibration accuracy. Participants were asked to fixate on three locations in the classroom (within a participant’s field of view). Alongside this, three standard video cameras were used to capture the lesson overall, one aimed at the teacher (operated by a researcher), two were static aimed at the pupils (see Figure 1).
[image: Figure 1]FIGURE 1 | Camera placement.
After each lesson, the researchers present in the lesson selected two short situations (1–2 min long) portraying a communicative situation (either teacher talking to the whole class or pupils working in pairs). They edited the video from one of the pupil-focused cameras and the same sequence from the eye-tracking glasses video (showing the gaze point).
This was followed by an interview with the teacher. First, the researcher showed the teacher the video sequence from a static pupil-focused camera. During the viewing, teacher’s eye movements were monitored using SMI RED250 mobile System (referred to as REMOTE). After the viewing the teacher was invited to comment on the situation. Subsequently, the sequence from ETG was shown (no eye-movement monitoring) and the teacher was asked to comment.
For this study, the following sources of data were used:
· Data from the ETG in the selected situations;
· Data from the REMOTE pertaining to the same situation;
· Video recordings of the situations;
· Interviews with the teachers.
To ensure data consistency, only situations portraying whole class work were selected. The ETG data are taken to represent the IN action condition, the REMOTE data represent the ON action condition—they pertain to the SAME classroom situations. The data include 11 situations (4 from each teacher; one situation was omitted due to missing data) with two data sets each (IN action x ON action). The situations are 1–2 min long.
Data Analysis—Verbal Data
The interviews with teachers were videotaped and transcribed. To provide further insight into the differences in gaze in the two modes, we identified the statements in the interviews that comment on the pupils observed, e.g., “I noticed Jane was not paying attention” (T2; pupil pseudonym used) or “everyone seems to have been engaged” (T1). Furthermore, we looked for statements that suggest what drove teachers’ attention.
I looked to one side, then the other, so you look at both. And then I noticed I wanted to call on the boy in the first row [pupil Q], but in the meantime the girl sitting behind him raised her hand, so I jumped over and called on her [pupil S]. […] So you actually really pay attention to someone who raises their hand or catches your eye somehow. (T2, when commenting on replay from ETG camera).
Data Analysis—Eye-Tracking Data
The data were analyzed using SMI BeGaze software (see Table 3). From the visual field available to the teacher both in IN and ON action conditions, areas of interest (AOI) were selected that pertain to the teaching situation as such—individual pupils, their materials, and board/teacher materials. These AOIs were chosen as they are of value to understanding the situation from an educational point of view. Each pupil is an independent unit who can interact with the teacher or attract their attention. Materials were coded separately as they can provide different kinds of clues to the teacher about how a pupil is coping with their work.
TABLE 3 | Analysis of eye-tracking data.
[image: Table 3]When coding AOIs for each individual pupil, gaze aiming at their face or body above the desk was considered. For pupil materials, the area on each pupil’s desk was included. For teacher materials, gaze aiming at the board or teacher’s book or other materials was included (Figure 2). Each pupil was marked with a letter, materials were marked with M, and pupil’s faces and bodies with P (Figures 2, 3).
[image: Figure 2]FIGURE 2 | AOIs marked in BeGaze AOI editor (T2, sequence 1; faces have been obscured for ethical reasons).
[image: Figure 3]FIGURE 3 | Reference view for coding in SMI Semantic Gaze Mapping (T2, sequence 1).
ETG Data Coding
In the first step, the precise timing of each situation was marked in BeGaze so that it corresponds with the situation selected for REMOTE viewing. Eye-tracking data were then manually coded using SMI Semantic Gaze Mapping feature, following the guidelines stated previously. To ensure data quality, we checked inter-rater reliability of the coding. As material for inter-coder measurements, we used one trial (one situation) coded by both the coders. For IN action, the same reference view image with predrawn AOIs in SMI Semantic Gaze Mapping in BeGaze software was used by both the coders. The percent agreement between the coders was 88% (number of same code fixations out of all identified fixations). As the inter-coder agreement was satisfactory, the rest of the data were coded by one coder.
REMOTE Data Coding
For each situation, REMOTE data were analyzed using the dynamic AOI feature in BeGaze. Each AOI was traced individually (polygon option with variable number of corners) and adjusted for each video frame. Coding reliability might be an issue with this coding procedure as in a classroom video, AOIs are typically placed near each other and must not overlap. Moreover, the variability of the AOIs is considerable as each AOI is adjusted for each frame. One video was thus coded by two independent coders. Each coder was given a starting frame with all AOIs traced out (ensuring the same number of corners for each polygon AOI). Two coders independently adjusted all the AOIs for each video frame in the selected trial. The percent agreement for this part was 92% (number of same code fixations out of all identified fixations). As the inter-coder agreement was satisfactory, the rest of the data were coded by one coder.
Eye-Tracking Data Analysis
A comparison between IN vs ON condition in terms of dwell time on the same AOI was made using both the quantitative and qualitative methods to analyze eye-tracking data. After the data was coded, we retrieved dwell time values for each AOI. As the proportion of time spent looking at pupils’ materials was negligible, we omitted these AOIs from further analyses. Correlations between dwell times for pupil AOIs in IN/ON mode were calculated for each situation separately. Board/teacher materials were not included as they are by default not represented in the ON condition.
Afterward, we retrieved BeGaze graphs AOI vs. time for each situation in both conditions. Each graph was then visually assessed separately in relation to the video recording of the situation. To understand how gaze was distributed timewise in the two modes (e.g., if the same AOIs were looked at at the same time in the situation), we manually combined the AOI vs. time graphs for the two modes—line for AOI for pupil A in the ON condition was placed underneath line for AOI for the same pupil in the IN condition etc. An example of this graph is available in Figure 4.
[image: Figure 4]FIGURE 4 | Combined graph AOI vs. time. Note: Each letter corresponds to one pupil. The first line for each pupil is IN mode, the second is ON mode. Gray background in the second line shows that the AOI was visible, white background indicates the AOI was not visible at that time.
The dwell time values for pupil AOIs for each situation in the two modes, the correlation value, the visual assessment of all the graphs pertaining to each situation (IN, ON, combined), the video recordings, and the teacher’s comments from the interview were then considered together and a vignette for each situation was created. We present these in Section Results - Situations.
These vignettes were then considered together and similarities, differences, and patterns were sought that highlight the differences in gaze in the IN and ON modes. Original sources of data were regularly consulted during this process. The results are described in Section Results - Differences in gaze.
RESULTS
In this section, we are going to provide a detailed analysis of each situation based on the available data and then look at the differences in gaze in the IN and ON modes in general.
Situations
Teacher 1
In the first situation of T1 (see Figure 5), the teacher introduces a task from a textbook. First, she wants the pupils to look at a few pictures connected to the task. Then she elicits some information about the task. She calls on individual pupils. At the start, in the IN condition, she looks at her own textbook and briefly monitors the class if they are on the right page, quickly glancing from one pupil to another. Here is the biggest difference between the IN and ON conditions. As the teacher’s textbook is not in sight in the ON condition, she focuses mainly on the pupils most visible (A and B). Approx. 20,000 ms into the situation, she starts interacting with pupil I, which is clearly visible in the IN data. However, in the ON condition, pupil I is partly obscured by pupil A; hence, the teacher tends to look at pupil B. After approx. 50,000 ms the direction of the gaze in IN and ON conditions is mostly similar. This is caused by the fact that the teacher stands next to the camera and interacts with pupils who are not obscured by other pupils in the video recording. During the interview, the teacher comments overall on all the pupils (“everyone was engaged”). She also addresses specifically pupil G who is generally weaker, expressing doubts over his engagement. Attention was paid to this pupil in both the IN and ON conditions during the interaction period.
[image: Figure 5]FIGURE 5 | Dwell times for individual pupils in IN and ON condition T1 (from left to right—T1_1, T1_2, T1_3, T1_4). Two stars—pupil invisible in ON condition; one star—pupil poorly or rarely visible or almost invisible in ON condition.
In situation T1_2 (see Figure 5), there are cards with items of clothing on the board. After introducing the task briefly and looking mainly at pupils A and B, the teacher asks the pupils e.g., “What can you wear on your head?” and then elicits an answer. The pattern of looking is similar for all interactions in the IN mode: she looks at the board, choosing a word to elicit, then scans the class and selects a pupil to interact with, giving them her full attention. Then she asks the whole class to repeat the word, again briefly scanning the class. This pattern is most obvious between 30,000 and 50,000 ms. The board is not visible in the ON condition so the teacher has more time to look at pupils than in the IN mode. She monitors almost all pupils with quick glances (at least four glances each; except those outside the camera angle or those hidden behind another pupil). This seems more prevalent than in the IN mode in which some pupils receive very limited attention (one or two brief glances—E, I, J, L, M). Quite a considerable amount of attention is given to pupil F who is visible but not right in front of the camera (pupils A and B). This might be explained by the fact that he is very active, raising his hand often, unlike pupils A and B who should in theory attract more attention because of being most visible. Those two, however, are very passive with little facial expression. In the interview she singles out pupil B, whom she paid some but not most attention to in both conditions, commenting he is one of the weaker pupils. Otherwise, she only notes that everyone seems to have been working.
Situation T1_3 (see Figure 5) is a continuation of vocabulary practice from T1_2. The teacher now asks more complex questions, such as “When it’s a really hot day, what are you going to wear?” She first focuses mostly on one pupil (H) who struggles to answer her question, only sometimes looking at pupils around him (I, J). She does not divert her gaze toward pupils whose hands are raised. Sometimes she turns toward the board, presumably attempting to direct the pupil toward the right word card displayed. Then she turns toward another pupil (D) and then yet another (P). The pattern is clear—attention is given mostly to the pupil whom the teacher is interacting with. As the teacher interacts with pupils who are clearly visible in the ON action video, the pattern of attention is similar—attention is given to the pupils the teacher interacts with. An exception is interaction with pupil H at the start—the attention is divided between him and pupil A. This might be caused by the fact that they are in the same line of view (the head of pupil H is directly above the head of pupil A). Interestingly, when asked about pupils’ engagement in the interview, she comments on pupil L and his typical distractedness, even though he is not visible in the ON condition and is paid no attention in the IN condition.
In situation T1_4 (see Figure 5), the class work with their textbooks. On the page there is a set of pictures of people. Each pupil is meant to choose one person and describe them to the class who then guess which person the pupil is describing. The teacher gives most of her attention to pupil B and his textbook. He is a weaker pupil and is struggling to provide the description. For almost 1 minute, the rest of the class (save pupils A and C who are near pupil B) receive no attention. After a period of time the teacher turns to the other pupils to elicit how to say “he has got” to help pupil B and looks at pupils H, L, M, and P. In the ON action video, the teacher mostly pays attention to pupil B and his materials again. Toward the end of the video the teacher turns her attention to pupils I and J—pupil J guesses the person being described. The attention pattern is similar in both IN and ON conditions, mostly focusing on pupil B who the teacher interacts with. However, she often switches to pupil A sitting next to B and scans the class much more in the ON condition. Limited attention is paid to pupil H as he is obscured by pupil A. During the interview, the teacher comments on how many pupils raised their hand in general, and then notes pupil B and his being able to say several sentences (despite being a weaker pupil). This is in line with the interaction pattern in the IN condition and with gaze in both conditions.
Teacher 2
In situation T2_1 (see Figure 6) the teacher elicits answers for a task in the textbook which she then writes up on the board. We can see a clear pattern of writing on the board and then calling on individual pupils. It is very interesting that in this situation, the teacher does not “scan” the class when she selects a pupil to answer but rather selects immediately (focuses on one other pupil at most before turning her attention to the selected pupil). Toward the end of the sequence, the teacher turns from the board, looks at pupil Q for about 3 s, and then says his name. At the same time, pupil S who sits behind pupil Q raises her hand. The teacher immediately calls on her, without waiting for the answer from pupil Q. The teacher pays attention to the same pupils in the IN and ON conditions at the same time (except for pupils Q, S, and V who are not visible in the ON condition). A lot of attention is given to pupils A and B, mostly in times when she was looking at the board in the act of teaching. She also seems to monitor the whole class more in the ON condition (short glances to more pupils). Pupils G, H, J, and K are monitored, in contrast to no attention during the actual teaching. After viewing the video replay focused on pupils, the teacher singles out pupil B who did not pay attention. She also comments that during teaching, if she stands by the teacher’s desk (placed right against the desk of pupils A and B), her field of view encompasses the whole class but pupil B “is in the corner of the field and sort of blurred.” During the interview, an interesting contrast emerges. After viewing the pupil camera replay, the teacher comments that she noticed she calls on pupils with raised hands, even though usually calls on pupils who did not raise their hands in the particular interaction exchange (even when they protest). However, when confronted with the ETG camera replay of the same situation, she observes:
[image: Figure 6]FIGURE 6 | Dwell times for individual pupils in IN and ON condition T2 (from left to right—T2_1, T2_2, T2_3, T2_4). Two stars—pupil invisible in ON condition; one star—pupil poorly or rarely visible or almost invisible in ON condition.
“I looked to one side, then the other, so you look at both. And then I noticed I wanted to call on the boy in the first row, [pupil Q], but in the meantime the girl sitting behind him raised her hand, so I jumped over [from looking at him to looking at her], and called on her [pupil S]. […] So you actually really pay attention to someone who raises their hand or catches your eye somehow.”
Interestingly, out of seven pupils she calls on in this sequence, three did not raise their hands. Only one is given a chance to answer; one is provided with moderate wait time (pupil P, 4 s), and one with no wait time before the teacher calls on another pupil. Pupil L was called on twice, both after she raised her hand. No pattern of difference between IN and ON mode gaze was discernible in this particular situation when gender, performance, and classroom position were taken into account.
In situation T2_2 (see Figure 6), the teacher elicits parts of the body from different pupils. Again, she gives attention to selected pupils. This time, however, she scans the class a little more between each turn (fixates up to five pupils before giving her attention to the one pupil). In the ON condition, the teacher’s attention is more scattered (shorter attention spans distributed over more pupils). The pupils who had been given attention in the IN mode are given attention in the ON mode at approximately the same time (but for a shorter time), provided they are visible in the video (except for pupils D, N, and V). A lot of attention is given to pupils A, K, and L who are in a central position in the ON video. Pupils A and K are commented on in the interview specifically, highlighting their behavior (pupil A in connection with her overall characteristics). The teacher also comments on how everyone was engaged, pointing to the parts of the body as requested. While watching the replay of the ETG camera, she again discusses her overall motivation for giving pupils visual attention. This time she mentions both raised hands (as an overt reason) and her consideration of who might know the answer given their competence level (focus on weaker pupils given the simple nature of the task). She also notices that she distributes her visual attention over the whole class but singles out a pupil who had his hand raised for a long time but was not called on (in IN action, she only fleetingly looked at him once). Her reflection on visual attention also includes being easily distracted from monitoring the class, such as when an outside person comes into the class.
In situation T2_3 (see Figure 6), the teacher shows pupils a paper clock and elicits the time. In the IN condition, the teacher looks at the clock itself. Pupils being interacted with are looked at, with brief whole class monitoring at the start of the activity and some quick glances around a specific area of the classroom before calling on a pupil. In the ON mode, attention is scattered as the teacher monitors the whole class. Exception is a spell of attention given to pupil S who looks bored and plays with her pencil case and then struggles to answer the teacher’s question (the teacher comments on her in the interview). This attention period takes place at the same time as in the video. Again, pupils being spoken with draw attention also in the ON mode (pupils S, K, A, E), but it is less pronounced than in the previous case. During the interview, the teacher notes the body posture of many of the pupils (slumped, resting their chins on their hands, lying on their desks) and how bored they look. She also says she focuses now more on pupil A who seems to be out of her field of vision and (after watching the ETG camera replay) says she will pay extra attention to her in the future. Again, she makes overall comments about what drives her attention in lessons (raised hands, looking at pupils she wants to call on, general monitoring at the start of the activity).
In situation T2_4 (see Figure 6) the teacher elicits days of the week (e.g., “What day was it yesterday?”) and asks pupils (N, E, Q) to write them up on the board. In the IN mode, a lot of visual attention is given to the board. Even though the teacher interacts with individual pupils, the interactions are rather short and involve the teacher checking what the pupil is writing on the board. Attention is given to many pupils in short spells of time—the teacher monitors the class and selects a person to answer. These pupils are mostly positioned on the right-hand side or center of the classroom. Especially pupils K (in this and previous interviews commented on as distracted, not paying attention) and L (always raising her hand, even before a question is posed) are revisited many times despite not being called on. The answering pupils do not get prolonged visual attention time. In the ON mode, attention is also distributed among many pupils, no clear pattern can be discerned. A lot of attention and revisiting can be observed for pupils in the center of the class (e.g., pupil M). In the interview, the teacher comments specifically on pupils H, K, and T. None of these have been called on in this situation, and except for pupil H, they are well visible in the video.
Teacher 3
In situation T3_1 (see Figure 7) the pupils describe people on a worksheet. The teacher calls on one pupil and during their interaction two other pupils join in (F, E, C). Other pupils receive very little attention. The interacting pupils, however, are not visible in the ON mode. The teacher gives most attention to two pupils in the front row who are inattentive, display off-task behavior, and were outside her scope of vision during the IN mode. She comments on their behavior in the interview as being typical for them. In the interview, a slight difference is visible between commenting on the ON video and on the ETG replay video. In the former, the teacher says that “how the kids work here, so they work in lessons. I know who to expect to work more and who to expect to turn around all the time.” After ETG she says that all the pupils were behaving well and paying attention. The video data, however, suggest withdrawn and possibly off-task behavior. This might be caused by the “field of view” bias—the teacher did not see the off-task pupils in the ETG replay as much as when watching the ON video where they were clearly visible.
[image: Figure 7]FIGURE 7 | Dwell times for individual pupils in IN and ON condition T3 (from left to right—T3_1, T3_3, T3_4). Two stars—pupil invisible in ON condition; one star—pupil poorly or rarely visible or almost invisible in ON condition.
In situation T3_3 (situation T3_2 was omitted due to missing data; see Figure 7), the teacher checks answers to a textbook exercise. She writes up the sentences on the board herself. In the IN mode, her gaze is directed mostly to the board and the pupils she is interacting with. In the ON condition, she focuses on pupils who she interacted with (D and I) and on pupils who stand out—one who raises his hand often (C) and two who are displaying disruptive behavior (H and L). She comments on their disruptive behavior in the interview and notes that it ceased after they remembered they were being videotaped. It is interesting that pupil D is lying on her desk, after her interaction with the teacher is over, but the teacher no longer pays her attention in either of the conditions. During the interview, the teacher comments on most of the pupils. She comments on their behavior in the sequence in relation to their general characteristics, sometimes seen from a long-term and whole person perspective. With pupil D, she comments on the change she sees in her over the past more than 2 years, including her situation at home in her considerations. In her comments, she revisits most of the pupils several times, giving very detailed accounts.
In situation T3_4 (see Figure 7), we see the beginning of the lesson. The teacher opens the lesson by asking her pupils how they feel that morning, addressing individuals directly (C, D, N, P, H). In the IN mode she follows the pupils she is speaking to with her gaze. In the ON mode, she either follows the same pupil as in the IN mode (e.g., N) or, when the pupil is not visible, scans the class, paying more attention to pupils who she usually reports to be disruptive (G, H, A) and who are inattentive and appear to be exchanging silent jokes. All pupils visible in the ON condition, however, receive short, repeated visits throughout the situation. During the interview, she first comments on pupils she had no interaction with, commenting on their engagement (A, I, L, C, D) or lack thereof (G, H—disruptive; E, F—off task but not disruptive). After watching the ETG replay, she also comments on pupils N and P, who she interacted with, and their neighbors (M, O), giving their overall characteristics and pair dynamics. The only person not mentioned in the interview is J.
Differences in Gaze
Based on the IN and ON action default differences discussed above, two types of relationship between the IN and ON modes can occur. There can be the same conditions (i.e., the teacher was in a similar position during teaching as the camera that recorded the pupils; visual field is similar) or different conditions (the ON mode does not depict the same visual field). The latter is typically present when the teacher looks at the board or at their own materials during teaching or when the pupil that the teacher focuses on in the IN mode is not visible or partially hidden by another pupil in the IN mode. In each of our situations, both conditions are usually present, albeit in a different ratio.
Both of these sets of conditions are interesting in themselves. What characteristics of each condition cause greatest differences between gaze behavior in IN and ON modes? When given the opportunity to view the same visual field in the same situation, do teachers focus on the same? And when given the opportunity to see what was happening “behind their back,” what do they choose to zoom in on?
Correlations Between Dwell Times in IN and ON Conditions
The analysis of correlations between dwell time per pupil in IN and ON conditions (see Table 4) shows that the conditions causing the biggest difference (i.e., the weakest correlation) between gaze in IN versus ON mode are those where the pupils that the teacher interacted a lot with in the IN condition are missing from view in the ON condition (situations T3_1, T1_1, T2_2). Medium range of correlations can be observed for situations that were different because of the teacher looking at the board or at materials during IN condition, with some pupils with minor interactions in IN condition missing from view in ON condition (T2_4, T1_4, T3_3). Different conditions (e.g., teacher looking at the board) in certain parts of the situation do not seem to result in low correlations where teachers tend to consistently monitor the same pupils at the same time in both conditions when possible (T2_1, T2_3).
TABLE 4 | Correlations between dwell time per pupil in IN and ON conditions.
[image: Table 4]Instances With Different Conditions
With all three teachers there were instances where the conditions in the IN and ON modes differed—either the teacher looked at the board/into their textbook/at some other material in the IN mode or at a pupil who was not visible in the ON mode.
In instances where different conditions occur, three different sets of behaviors can be observed. In such circumstances, T1 tends to focus on pupils who are clearly visible in the ON mode video. After reviewing the video sequences and the corresponding interviews we did not find another indication as to why the teacher focused on the pupils she focused on other than their position relative to the camera. On the other hand, T3 seems to focus on pupils who are central to the video but not most prominent who display signs of inattentiveness and off-task behavior. She comments on this in each interview, labeling their behavior as typical of them. T2 combines the two types of behavior—she monitors the class in general with frequent short glances (often the pattern is not discernible) or she focuses on pupils of interest. Her comments in the interviews highlight this as she points out these pupils for raising their hand, looking bored or disrupting others, for example.
Instances With Similar Conditions
For all teachers there were times when the conditions in the IN and ON modes were similar. Situations with mostly similar conditions yield high correlation values (see Table 3). A look at the combined timelines (for an example see Figure 4) reveals that often the teachers looked at the same pupil in both the conditions. The pupils looked at in the IN condition for longer periods of time are typically those the teacher interacts with (all situations pertain to whole class work where the teacher interacts with the class—see above). It is thus understandable that this interaction draws their attention again in the ON mode—it represents the core of the situation. However, not all teachers’ visual attention was the same. T1 in many cases looked at the same pupils in both conditions and gave them the same or greater amount of attention (see Figure 4 from 50,000 ms onward). On the other hand, T2 and sometimes T3 looked at the same pupils at the same (or similar) time, too, but often gave them less attention, just looking at them briefly and then continuing with monitoring the whole class or focusing on pupils of interest in the ON mode.
General Differences
Irrespective of the set of conditions (same or different in the IN and ON modes), several observations can be made. Overall monitoring behavior differs in the IN and ON modes. In the IN mode, most attention is usually focused on the pupil who the teacher interacts with (apart from the board, if applicable). Teachers T1 and T2 usually scan the class briefly before calling on a pupil. This is not so prevalent with T3. During the interaction with a pupil, their attention is focused mostly on them, with some glances to the pupils around (in the same area). This concentrated attention is prominent especially with pupils who struggle to answer (e.g., B in situation T1_4). T2 provides insight into the monitoring when teaching during her interviews. She says that her attention seems to be driven by pupils standing out (hands raised) in situation T2_1, where scanning is minimal. However, in situations with more scanning, she says she calls on pupils who either raise their hands or who she thinks will be able to answer, considering their competence. Here, we could surmise that the scanning of the class before calling on a pupil does not only help with decision-making (assessing who is attentive, on-task etc.), but also gives time to consider who can answer and who should be given an opportunity to answer correctly (e.g., easier questions for weaker pupils to provide them with opportunity to interact, experience success).
In the ON mode, irrespective of the conditions (same or different), monitoring behavior is different. All teachers in most situations monitor all (or most) visible pupils. This is evident in the amount of dwell time as represented by the graphs in Figures 5–7. Despite a clear focus noted above, the teachers manage to glance at all visible pupils and revisit them at least once (usually more times) during the situation, typically with some time in between glances. This suggests that despite the interaction often leading the attention in the ON mode, the teachers are free of the need to give the interacting pupil their undivided attention (as is usual in communication) and are available to monitor other pupils.
Individual Differences
The analysis showed that there are discernible patterns of monitoring behavior that set apart the IN and ON modes. It also became apparent that these patterns are not only mode specific but also person specific. Our three participants each displayed a slightly different monitoring behavior under the same conditions, despite our sample being fairly homogenous.
T1 tended to follow the same pupils with her gaze in the IN and ON modes. If this was not possible, she tended to focus on most visible pupils—no other reason for focusing on them was found. T2 also focused on the same pupils in the ON mode that she interacted with in the IN mode but she tended to give them less attention and instead tended to monitor the whole class. Bigger chunks of attention, if present, were given to pupils of interest. Reasons for focusing on them were diverse—from active pupils, to struggling to disruptive. The monitoring behavior of T3 in the ON mode was characterized by focusing on pupils who displayed disruptive behavior. Here, the interviews provide an interesting insight. In some instances, after watching the ON mode video, the teacher would point out misbehaving or off-task behavior. For instance, after watching situation T3_1 she comments that “how the kids work here, so they work in lessons. I know who to expect to work more and who to expect to keep turning around [i.e. communicating with other pupils around them] all the time.” indicating different engagement from different pupils. However, when confronted with the ETG replay, she comments that “everyone was engaged” and the pupils “were being good” (T3_1). A similar thing happens after viewing situation T3_4. First, she highlights pupils who “did their own things,” but after ETG replay she concludes that everyone was paying attention. This suggests a “field of view” bias—in the ON condition, the teacher monitors more pupils, whereas in the IN condition mostly focuses on pupils who she interacts with. Thus during ETG replay, her field of view is again focused on these pupils. Even though several pupils are in the view (given the angle), attention is probably affected by the dot (gaze point) showing her gaze during teaching.
DISCUSSION AND CONCLUSION
The study set out to explore visual attention represented by gaze that underlies decision processes in the act of teaching (IN mode) and that is also the base for professional vision as a cognitive concept investigated after the event (ON mode). We focused on classroom situations where the whole class works together and the teacher interacts with individual pupils or groups of pupils.
The greatest differences between IN and ON mode gaze behavior (weakest correlations) are caused by pupils missing from view in the ON mode who were interacted with a lot during the IN mode. In general, two types of relationship between IN and ON mode field of view can be described—one with similar conditions (field of view is similar in both) and one with different conditions (field of view differs, because of the teacher looking at the board in the IN mode or some pupils not being visible in the ON mode). Clear patterns are discernible in both conditions. When similar conditions are present, the teachers tend to look at the same pupils, albeit to different degrees. It stands to reason as the pupils paid attention to are mostly those who the teacher interacts with. This means they draw attention during the ON mode too. With different conditions, teachers differ in what seems to drive their attention—for some it is mainly the position of the pupil relative to the camera, for others it is the behavior of the pupil, be it them raising hands or displaying off-task behavior.
It is most noteworthy that monitoring behavior is different in the ON mode for the whole sample. More pupils are focused on—for most situations all pupils visible in the ON mode were focused on at least once, usually even more times, during each episode. Despite research suggesting that experienced teachers maintain higher awareness of class in general even when providing feedback to an individual pupil (Cortina et al., 2015), our sample in the selected episodes did not confirm this. Teachers were mostly focused on the pupil they interacted with, giving limited attention to pupils in the same area. This field of view bias was confirmed in interviews with T3 who seemed to be aware of disruptive pupils only when confronted with ON mode video and disregarded them when ETG replay was provided (mimicking IN action conditions). It is thus of great interest that this general monitoring behavior is introduced when teachers are provided with a different field of view and freed from the immediacy of the classroom and the interaction itself. We can hypothesize that the attention processes are less guided by bottom-up factors (such as motion or event focus; cf. comments of T2 on her selection of pupils to interact with) and more by top-down factors (such as conscious monitoring of all pupils; cf. Seidel et al., 2020) as more cognitive resources are made available by removing the pressure of the hot action (Eraut, 1994) and the high cognitive load of whole-class situations (Prieto et al., 2015), and by the removal of the interaction demands (e.g., maintaining eye contact). That is not to say that during the act of teaching top-down factors are not in play; our data might suggest that the ratio of top-down and bottom-up factors changes between IN and ON action.
From our data it also transpires that there are individual differences, despite general trends. Teacher 1 (T1) followed the same pupils at the same time, giving them a similar amount of attention. If this was not possible, her gaze seems to have been directed by the visibility of the pupils. On the other hand, Teacher 2 (T2) and Teacher 3 (T3) gave the same pupils less attention and focused more on pupils of interest. Individual differences can be expected as each teacher has a unique set of experiences and knowledge, despite the sample being fairly homogenous in terms of education, years of teaching, and even school culture (Stürmer et al., 2017).
The results presented contribute to our understanding of the concept of professional vision of teachers. Previous research on professional vision has mostly focused on professional vision after the act of teaching and was investigated through verbal reports (see overview in Professional vision outside the act of teaching). This is logical as studying teacher thinking, reasoning, and noticing during the act of teaching is extremely challenging. The fact, however, is often not reflected in the papers—many of them justify research on professional vision by the immediacy and simultaneity of classroom events. However, common sense tells us, and our results confirm this, that the monitoring behavior of teachers is different in IN and ON action conditions—the angles are different, the choice of where to look is taken away to a certain extent, and, most importantly, the need to act, the need to actively communicate with the pupils and show interest are not present. This is not to say that ON action condition research on professional vision is not valuable and meaningful. Our results simply highlight the fact that the two conditions are different and result in different types of monitoring behavior. Or, in other words, we need to be cautious when generalizing our knowledge of monitoring behavior as observed in ON action studies to IN action conditions.
Further research into the issue, even though challenging, is much needed. As mentioned above, visual attention represented by gaze is only one facet of professional vision as defined in literature. Data describing visual attention (gaze) and teacher’s reasoning can be collected and integrated for ON action condition (through interviews etc.) relatively easily, but further ways of investigating not only visual attention, but also reasoning during the IN action condition need to be sought, such as focusing on teacher’s actions (e.g. Cortina et al., 2015) or rigorous video-stimulated recall.
This study also broadens our understanding of the use of video in teacher education. It is commonplace to include a kind of video work into both pre- and in-service teacher education programmes (Gaudin and Chaliès, 2015). Our results can inform teacher educators who use participants’ own videos in their courses. We show that video recordings of classroom situations provide a different view of the classroom with more time to monitor the pupils. However, the example of T3 also shows that even this might not (at least in the short term) lead to desired effects. T3 was able to see the classroom situations more “objectively” when presented with the pupil camera replay but returned to her “field of view” bias and commented that pupils were on task when presented with the ETG camera replay, even though these two replays happened shortly after each other. This suggests that during the act of teaching she might be “seeing” a more favorable image of her class than when removed from the situation, which hinders her from activating appropriate scripts (Wolff et al., 2020).
It is important to remember, however, that there are limits to our study. The sample was rather limited due to the character of data collection and the demands on all participants stemming from the European data protection policy. With the advent of GDPR, the European Data Protection Regulation (EU) 2016/679, which is applicable as of May 25th, 2018 in all member states to harmonize data privacy laws across Europe, effective data collection in real classrooms has become hugely complicated. Before data gathering, a large number of consent and agreement forms signed by the teachers and all pupils’ parents need to be obtained to meet the requirements of the GDPR policy. The aim of this note is not to criticize the established rules, which are highly needed and appropriate in many ways, but to express a concern about the collection of eye-tracking data in schools, which is currently almost impossible due to the above-mentioned regulations. For homogeneity reasons the sample only comprised teachers from the same school and with similar education and length of experience. Participation of teachers and pupils from different schools would broaden the perspective but provide a less homogenous sample. Only one type of situation was included, namely such where the teacher works with the whole class. Future studies in different contexts are needed. Lastly, it is important to remember that any disruption to classrooms can have an effect on the data collected—be it the use of eye-tracking glasses, video cameras, or just the presence of researchers during lessons. We tried to mitigate these by getting both teachers and pupils familiar with the process and the equipment beforehand and by regularly checking with the teachers how much the lessons were influenced. Despite these limitations, the article provides an insight into a new area of research and can be an inspiration for further studies.
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o Unlimited visual field « Scene, angle, duration of the video typically determined by the researcher (some pupils more visible than
others due to camera positioning)

« The participant decides where and when to look « The situation had been experienced before (infiuence of memory)

o Situation experienced first-hand o No need for immediate action
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« No concurrent verbal protocol to capture teacher thinking is e Influence of stationary cameras that were present during classroom video recording
possible
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Situation Highlights of the situation Correlation

T3_1 Very different conditions; pupils interacted with in IN condition are not visible in ON condition (E, F—most interaction -0.24
throughout the situation)

TI_1 Different conditions; teacher is looking at her textbook, pupil who was interacted with in IN condition is obscured in ON 016
condition

T2.2 Different conditions because of pupils not being visible in ON mode (F, Q, W), a lot of attention to prominent pupils in ON 024
condition

T2.4 Diferent conditions; board work, one pupil who was interacted with now out of view (E, for some time) 033

Ti_4 Different conditions; teacher looking at materials (her own or pupil B's), two pupils who were paid attention to n IN condition 053

out of view in ON condition (M, O)

3.3 Very different conditions; lots of boardwork, some attention to the same pupils (C, /) but much more monitoring in ON 0.63
condition

T3 Similar conditions; some attention taken from pupil A to pupil H, board gaze only limited 0.69

T2_1 Different conditions; a lot of board work in IN condition, pupil V who was interacted with not visible in ON condition 0.71

2.3 Different conditions; teacher looking at a paper clock in IN condition; one pupil (A) who was interacted with not visible in ON 071

condition, more monitoring
T3 4 Sightly different conditions; pupil C ot visible in IN condition, more moritoring 085

TI_2 Diferent conditions to a certain degree; some board glances when selecting a word to elicit but most attention on puplis 089
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Preparation for analysis

Software: BeGaze
AOls defined: individual pupils, their materials, and board/teacher materials
Situations defined: Those situations that were selected to be viewed by teachers during interview

ETG data analysis (for each situation) REMOTE data analysis (for each situation)
Time marked to correspond with situations viewed by teachers in the REMOTE viewing  Preparation of dynamic AOls (polygons with a variable number of comers)
Preparation of pre-crawn coding image for SMI Semantic Gaze Mapping (see Figure 3 Manually adjusting each polygon for each video frame in BeGaze

Manual coding based on defined AOIs using SMI Semantic Gaze Mapping feature Inter-coder refiabilty check

Inter-coder reliability checked Manual coding of data by one researcher

Manual coding of data by one researcher Duwell time values extracted for AIOs for each situation

Dwell time values extracted for AIOs for each situation AOI vs. Time graphs extracted for each situation

AOI vs. Time graphs extracted for each situation
Final analysis

AOI vs. Time graphs (ETG, REMOTE) combined for each situation (see Figure 4)
Correlation values (dwell time) between IN and ON modes for each situation calculated
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