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Chapter 1 

General Introduction 
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1.1 Context of the research 

Classroom management is considered as one of the most important skills that beginning teachers need to 

acquire (Evertson & Weinstein, 2006). Classroom management refers to actions taken by teachers to create and 

maintain a learning environment conducive to successful instruction (Brophy, 2006). The relevance of classroom 

management for effective teaching has long since been recognized by teachers (Merrett & Wheldall, 1993), 

teacher-trainers (Farkas, Johnson, & Duffett, 1997), researchers and policy makers alike. Teacher-trainers admit 

that specific courses aimed at developing classroom management in general, and understanding what is going 

on in the classroom specifically, are all but absent from university curricula (Farkas et al., 1997) and beginning 

teachers often feel unprepared for successful training even after completing coursework. Yet, even if such 

courses exist, what should be the content of these courses? Strategies that have proven successful in one 

situation might not work the next time, or with a different group of pupils, and success with specific strategies 

is bound to differ across teachers. Also, simply observing proficient classroom managers does not offer sufficient 

support for beginning teachers. More experienced teachers have a number of classroom management strategies 

at their disposal and are flexible in the execution of these management strategies, depending on their 

interpretation of the specific situation. Moreover, they seem to be able to predict important classroom events 

in advance and are able to prevent these from escalating into real problems. Beginning teachers, on the other 

hand, are often unable to anticipate such events and in many cases do not detect the events before they 

escalate. Consequently, they rely more heavily on corrective strategies to try to create or regain order 

(Moskowitz & Dayman Jr, 1976). Although we know what ineffective classroom management is, a recipe for 

effective classroom management remains elusive. Courses that do aim at teaching classroom management to 

pre-service teachers mostly cover theories (i.e. knowledge for teachers) (Fenstermacher, 1994) or tend to treat 

classroom management as a ‘bag of tricks’ (Brophy, 1988). Not much time is devoted to the development of 

classroom management skills in teacher training programs that would enable pre-service teachers to detect 

relevant classroom events and to handle these adequately. Generally, pre-service teachers are assumed to 

better learn to manage classrooms in practice as they start teaching. Such an approach is unsatisfactory, and 

seems to reflect a deeper problem: it remains unclear what enables a proficient teacher to anticipate relevant 

classroom events and to maintain a functional overview of the classroom. Neither is it clear how to transform 

that knowledge into effective training for beginning teachers. 

 

 

1.2 Classroom management 

The importance of acquiring effective classroom management skills is emphasized by classroom management’s 

positive relation with student achievement (Wang, Hartel, & Wahlberg, 1993). Adequate classroom 

management is seen as a condition for effective teaching and for better learning results. At the same time, 

educational researchers (Brouwers & Tomic, 2000) and teacher-trainers alike identify classroom management 

as a major pitfall for beginning teachers. If beginning teachers are not able to manage their classrooms to a 
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certain degree, they are prone to higher levels of stress and burn-out (Blase, 1986; Borg, Riding, & Falzon, 1991; 

DeRobbio & Iwanicki, 1996; Friedman, 1995; Keiper & Busselle, 1996; Kyriacou, 1980; Lewis, 1999). Furthermore, 

lack of expertise in classroom management can lead to attrition from the workforce. Attrition after five years of 

teaching is estimated at 25-50% (Boe, Cook, & Sunderland, 2008; Smith & Ingersoll, 2004, Kaiser, 2011).  

Classroom management is a broad and comprehensive concept. Hence, it is important to further specify what is 

meant by classroom management in this thesis before proceeding further. General definitions of classroom 

management usually include teachers’ actions to establish and maintain order, engage students, or elicit their 

cooperation (Emmer & Stough, 2001; Lewis, 1999). The focus on teacher action, however, presupposes teachers´ 

ability to detect and interpret relevant classroom events that require teacher intervention. This presupposition 

is not self-evident and deserves due investigation. In this thesis the focus is on teachers’ ability to understand 

what is going on in the classroom, which includes observing and scanning the classroom, detecting emerging 

classroom events, and accurate interpretation once an event is identified. This is largely in line with Kounin’s 

(1970) seminal work on teachers ability to know what is going on in their classrooms (i.e. withitness), as well as 

the work of Sabers, Cushing, and Berliner (1991) on how novice and expert teachers observed three television 

screens presenting three perspectives of the same classroom situation. While these studies investigated how 

teachers observe and interpret their classrooms, they relied on observational data and methods that indirectly 

measure how teachers perceive their classrooms. This thesis aims to expand on these findings by using more 

objective and direct measures of teacher perception. The research presented has methodological significance 

as it addresses new methodological issues with respect to research in this domain (see section 1.3) and aims to 

further explore how teachers understand what is going on in their classrooms, which will also help us to design 

better courses for university training (see section 1.4). 

 

 

1.3 Research issues in classroom management research 

Research into the development of classroom management skills is not simple. Research into how teachers 

observe and interpret classroom situations is plagued by several persistent problems. First, the expertise that 

underlies the way teachers observe and interpret classroom situations is notably hard to investigate, in particular 

for more experienced teachers whose skills have become highly automatized (Berliner, 2001; Meijer, Verloop, 

& Beijaard, 2002). This type of expertise is inherently hard to verbalize. Traditional means to elicit this type of 

knowledge rely on indirect measures (observational data) and teachers’ verbalizations of their knowledge 

elicited by interviews or collecting think aloud protocols. Collecting and analyzing these verbal data is so 

laborious that research on teachers’ knowledge is often confined to small sample sizes of participants (Ben-

Peretz, 2011), which obviously limits the generalizability of the findings from these studies.  

Second, it is argued that teacher knowledge itself has only a limited common core and is largely unshared among 

teachers (Verloop, Van Driel, & Meijer, 2001). Indeed, one may argue that teaching practice has such highly 

contextual demands that teacher knowledge becomes diversified when teachers accommodate to these 
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demands. However, using small samples to investigate a knowledge base that is indeed diverse, is likely unable 

to distinguish between ‘a lack of overlap’ and ‘diversified knowledge’. 

In an attempt to improve our understanding of the development of classroom management skills we propose 

to combine specific quantitative and qualitative measures of teachers’ observation and interpretation of 

classroom situations. First, eye tracking, in combination with timestamps and stimulated recall, is introduced as 

a means to more directly measure how teachers precisely observe their classrooms as well as to elicit knowledge 

on the mechanisms of understanding what is going on in the classroom by using the eye tracking data as recall 

stimuli. We use a somewhat larger sample (approximately 80 participants) than is commonly used. 

Second, collaborative tagging is used as a means to test the claim that teachers’ knowledge is largely unshared 

using a large sample (approximately 100 participants in each of two groups involved). In collaborative tagging 

participants provide short descriptions of videos, pictures, URLs, etc. Here we have asked participants to tag 

short classroom scenes. The analysis of the data is both qualitative and quantitative. More detailed descriptions 

of these research methods are given in the next section as well as in the chapters reporting the research. 

 

 

1.4 Research questions 

Initially, research into classroom management concentrated primarily on classroom observations of the 

interplay between teacher’s noticing of pupil behavior, their interventions, and pupil reactions (Kounin, 1970). 

The research mostly focused on the classroom management strategies that teachers employ to create and 

maintain an orderly, safe, and productive learning environment. However, this type of research did not yield 

unequivocal results. As it turns out, different teachers employ different strategies, and a single teacher may 

employ different strategies for different groups of pupils, each yielding similar success. A ‘cookbook’ recipe for 

what constitutes effective classroom management did not emerge. As a reaction, researchers in the late 1980s 

and 1990s, shifted their focus of research –in parallel to the cognitive shift in psychology- from teacher behavior 

to teacher knowledge and beliefs or cognition. The line of reasoning was that the plethora of teachers’ strategies 

might arise from a common knowledge base of shared conceptions of classroom management. However, this 

also turned out not to be the case. Teacher knowledge seems to be somewhat idiosyncratic; the knowledge of 

one teacher tends to show a lack of overlap with that of other teachers.  

Thus, it is still poorly understood how experienced and beginning teachers come to understand what is going on 

in their classrooms, and how this guides their actions. Nonetheless, some expectations can be inferred from the 

work of Kounin and the other research described above. First, experienced teachers are expected to scan their 

classrooms more actively, which helps them to see more relevant classroom events and to see these earlier than 

beginning teachers. Second, detecting relevant classroom events that warrant teacher action early on may help 

these teachers to correct them with more subtle interventions (i.e. a glance or gesture). Third, the interventions 

will in turn help maintain an orderly and positive classroom environment, as opposed to more invasive 

interventions that may be needed when a classroom event goes unnoticed. This perceptual advantage (Chi, 

2006a) of the expert teacher leads to two initial research questions of this thesis: can we use eye tracking to test 
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claims on how teachers observe their classrooms? And if so, what are the differences between experienced and 

pre-service teachers’ visual perception of classroom situations? Eye tracking gives information on where 

someone is looking. Van Gog and Scheiter (2010) point out that eye tracking does not provide information to 

make claims on why someone is looking at a certain location. They argue for the use of other measures in tandem 

with gathering eye tracking data. In our research we use stimulated recall after our participants observed a 

classroom video in order to gain insight in the cognitive processes involved in observation and interpretation of 

classroom events. This leads to a second set of research questions that are investigated using stimulated recall, 

and collaborative tagging: Do experienced teachers have a richer interpretation of classroom situations? Do they 

detect more classroom events? Do they recognize relations between these events? And are these relations more 

complex in comparison to those of pre-service teachers? 

 

 

1.5 Theoretical and practical significance  

This thesis reports our research on understanding differences between pre-service teachers and experienced 

teachers. The results of this research are relevant to theory as well as practice. The significance of this project 

can be divided into three aspects.  

First, the thesis explores the use of eye tracking for making direct observations of teachers’ visual processes 

while observing the classroom, in contrast to research that relied on indirect (observational data) in combination 

with verbal measures (interviews and think aloud) to study how teachers observe and interpret classroom 

situations. 

Second, the methods used enable qualitative as well as quantitative analyses. Teachers’ perception and 

understanding what is going on in the classroom has mostly been investigated using qualitative methods. Eye 

tracking methodology enables us to quantify how teachers observe classrooms directly. Collaborative tagging 

can be used to quantify the degree of shared knowledge and understanding expressed in so-called folksonomies. 

The study on collaborative tagging (Chapter 4) paves the way for such analyses, but its primary function is to 

assess whether collaborative tagging is sensitive to differences in teachers’ knowledge and expertise. 

Third, this thesis employs methods allowing for larger sample sizes which can help to generalize findings from 

studies. Eye tracking studies enable sample sizes of more than 40 participants divided over several conditions 

(e.g. Boucheix & Lowe, 2010; de Koning, Tabbers, Rikers, & Paas, 2010; Meyer, Rasch, & Schnotz, 2010; Schmidt-

Weigand, Kohnert, & Glowalla, 2010). Although our study involving collaborative tagging uses a modest dataset 

compared to large scale studies in for instance folksonomies, it seems realistic to assume that a dataset with a 

size of approximately 100 pre-service teachers and 100 experienced teachers, which is in line with estimates for 

a sufficiently large sample size made by Golder and Huberman (2006), is large enough to elucidate differences 

between the two groups of teachers. 
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The practical relevance of this thesis is that insight in teacher knowledge and processes can help us to design 

better courses to train pre-service teachers as a tool for expertise development and prepare them for the rigors 

of teaching practice. Merely presenting the perceptual and cognitive operations of experienced teachers to pre-

service teachers is not likely to have a learning yield. Presenting the knowledge of experts is not effective at 

training beginners to attain proficient levels of performance. That being said, studies have shown that presenting 

recreational tennis players with the eye tracking data from proficient tennis players’ observation of their 

opponent’s serve, and explaining the rationale behind it, helped the recreational players improve their 

performance in returning the serve (Williams, Ward, Knowles, & Smeeton, 2002; Williams, Ward, Smeeton, & 

Allen, 2004).  

As with the Williams’ studies (2002; 2004), preservice teachers could benefit from classroom videos prepared 

with experienced teachers’ gaze data if it were to be combined with a rationale of why teachers were looking at 

certain aspect of the classroom. Another possibility is that preservice teachers could benefit from studying their 

own classroom observations, by confronting them with the relevant classroom events that they have missed, or 

showing them that they fail to actively scan the classroom. 

If a similar effect can be achieved in pre-service teachers, then they would be more prepared for the rigors of 

practice which would help to reduce teacher’s stress and attrition. Moreover, it would improve their classroom 

management, which in turn supports improved pupil learning. With their classroom management under control, 

pre-service teachers can devote their attention to other areas of their professional development (Berliner, 

2001).  

 

 

1.6 Overview of the Dissertation 

This dissertation is made up of five chapters (see Table 1.1). Chapter 2 of this dissertation presents an experiment 

which is a first exploration of teachers’ visual perception and detection of classroom events. Furthermore, this 

study investigates whether eye tracking methodology, together with teacher generated timestamps and 

retrospective recall can elicit such visual and cognitive processes. Based on the literature on experts’ visual 

processing in other domains, it is expected that experienced teachers process information faster and thus need 

less time to comprehend a classroom situation as compared to pre-service teachers. Experienced teachers are 

also expected to look at pupils more often to maintain a current overview of the classroom. To investigate 

whether experienced teachers’ visual processing of classroom situations is less dependent on characteristics of 

the individual and more a sign of shared expertise, it is expected that experienced teachers’ eye tracking data is 

more homogeneous (i.e. shows less variance) across participants than pre-service teachers. Last, experienced 

teachers are expected to maintain a current and functional overview of the classroom situation. 

Chapter 3 expands upon the findings of the first study. It employs a more elaborated theoretical 

framework incorporating teachers’ looking, detection and interpretation of classroom situations. 

Methodologically, it employs a larger sample, better video material (HD quality and with a static camera 

perspective that facilitates eye tracking analysis), and an eye tracker with an increased sampling rate of 250Hz 
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and larger display. The hypotheses tested in this study reflect the three components of the theoretical 

framework: looking at, detecting and interpreting classroom events. Pertaining to looking, experienced teachers, 

in comparison to pre-service teachers, are expected to see more relevant classroom events, to see them sooner, 

and to more actively scan their classrooms. Furthermore, when confronted with a particular salient event, 

experienced teachers are expected to be less distracted by this event, and to switch their attention more often 

between the salient event and the rest of the classroom. Pertaining to detecting relevant classroom events, 

experienced teachers are expected to detect and name more classroom events, and to detect them sooner than 

pre-service teachers. Pertaining to interpretation of classroom events, experienced teachers are expected to 

identify more, and more complex, relations across the detected classroom events. 

Chapter 4 describes a study that explores the use of collaborative tagging as a means to investigate 

teachers knowledge. The study investigates whether collaborative tagging is a viable and feasible method to 

elicit teachers’ knowledge, and investigates whether tags contain sufficient nuances and differentiation between 

levels of teacher experience. Pertaining to the latter, experienced teachers are expected to have a more 

extensive vocabulary than pre-service teachers, and that their vocabulary would contain more nuances. 

Furthermore, experienced teachers are expected to focus more on underlying aspects of teaching and pupil 

learning, and perform on higher levels of noticing classroom events. 

Chapter 5 provides an overview of the main findings per study and as a whole. This chapter continues 

with an acknowledgement of the main limitations of the studies, and provides a discussion of the findings in 

terms of suggestions for further research and implications for educational practice. 
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Table 1.1 Overview of the dissertation 

 

Chapters 2-4 are in the form of journal articles, therefore they show some overlap with the introduction and 

theoretical framework.

Ch. Title  Hypotheses  

1 Introduction 

 

  

2 First steps into understanding teachers’ visual 

perception of classroom events 

 

 2.1 Experienced teachers need less time to comprehend a 

classroom situation than pre-service teachers.  

2.2 Experienced teachers check up on students more frequently 

than pre-service teachers.  

2.3 Experienced teachers process visual information more 

similarly than pre-service teachers.  

2.4 Experienced teachers scan their classroom more actively than 

pre-service teachers. 

 

3 An investigation of how experienced and pre-service 

teachers look at, notice, and interpret classroom events 

 

 Hypothesis 2.1 and 2.4 are revisited 

3.1 Experienced teachers are less distracted by salient classroom 

events than pre-service teachers 

3.2 Experienced teachers switch their attention more often 

between salient events and the rest of the classroom  

3.3 Experienced teachers detect more classroom events than pre-

service teachers 

3.4 Experienced teachers detect classroom events faster than pre-

service teachers.  

3.5 Experienced teachers recognize more, and more complex, 

relations between the classroom events than pre-service 

teachers. 

 

4 An exploration of collaborative tagging as a means to 

investigate teachers’ knowledge 

 

 4.1 Experienced teachers have a broader vocabulary than pre-

service teachers to describe classroom situations. 

4.2  Experienced teachers have vocabulary with more nuances to 

describe classroom situations. 

4.3 Experienced teachers focus more on underlying aspects of 

teaching and pupil learning than pre-service teachers. 

4.4 Experienced teachers have a deeper interpretation of the 

observed classroom situations. 

 

5 General Discussion 
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Chapter 2 

 

First steps into understanding teachers’ visual 

perception of classroom events 

 

 

 

 

 

 

 

Pre-service teachers struggle to become competent at classroom management. To do so, Berliner 

(2001) and Feldon (2007) argue for the significance of speedy and accurate recognition of relevant 

cues for teacher action in the classroom. However, studies investigating how teachers obtain this 

information from the classroom are scarce. This study employed eye tracking methodology to 

investigate teachers’ visual perception and detection of classroom events. Results show that 

experienced teachers process visual information faster, and consistently check up on pupils more 

regularly. Also they are able to distribute their attention evenly across the classroom. 

Recommendations for future research and practical implications are discussed. 

 

 

 

 

 

 

 

 

This chapter has been published as: Van den Bogert, N., Van Bruggen, J., Kostons, D., & Jochems, W. 

(2014). First steps into understanding teachers' visual perception of classroom events. Teaching and 

Teacher Education, 37, 208-216.  



 
12 

2.1 Introduction 

Effective classroom management in the broad sense is considered one of the most important skills for 

beginning teachers to acquire(Evertson & Weinstein, 2006). Empirical evidence shows that adequate 

mastery of classroom management is strongly related to student achievement (Wang, Hartel, & 

Wahlberg, 1993). Educational researchers (Brouwers & Tomic, 2000) and teacher-educators alike 

identify classroom management as a major pitfall for beginning teachers. Insufficient mastery of this 

skill is related to teacher stress/burn-out (Blase, 1986; Borg, Riding, & Falzon, 1991; DeRobbio & 

Iwanicki, 1996; Friedman, 1995; Keiper & Busselle, 1996; Kyriacou, 1980; Lewis, 1999) and teacher 

attrition from the workforce is estimated between 25% (Boe, Cook, & Sunderland, 2008; Smith & 

Ingersoll, 2004) and 50% (Kaiser, 2011) after five years. Recognizing the importance of classroom 

management, a firm understanding of what adequate classroom management entails and how it could 

be conveyed to pre-service teachers is therefore vital to ensure that teachers become and remain 

competent and active members of the teacher workforce.  

 

Definitions of classroom management usually include teachers’ actions to establish and maintain 

order, engage students, or elicit their cooperation (Emmer & Stough, 2001; Lewis, 1999). The focus on 

teacher action in the definition, while common, presupposes that teachers are able to detect and 

identify relevant classroom events that require a teacher’s intervention. This assumption, however, is 

not self-evident, considering the complexity of a classroom (Doyle, 1986) wherein many persons are 

present and many events take place (multidimensionality), often at the same time (simultaneity). 

Furthermore, there is a rapid pace to classroom life, and a high degree of unpredictability of events 

which often require a ready response from the teacher (immediacy). All these factors necessitate a 

teacher’s constant attention. Sabers, Cushing and Berliner (1991) had novice and expert teachers 

observe three perspectives of the same classroom, presented simultaneously on three television 

screens. They found that novice teachers were less able to notice pertinent classroom events 

compared to more experienced teachers. Novice teachers were unable to distribute their attention 

across the three monitors effectively to maintain a functional overview of the classroom. Besides, 

studies have been conducted investigating teachers’ professional vision (Goodwin, 1994). This concept 

describes the teachers’ ability to notice and interpret pertinent cues for teaching and student learning 

(Sherin, 2007; Van Es & Sherin, 2002a). Studies such as the one by Star and Strickland (2008) show 

that pre-service teachers are distinctly less proficient at noticing relevant classroom features and 

events (e.g. physical classroom environment, student tasks, mathematical content and 

communication), but can become better with training. Nevertheless, these studies tend not to focus 

on classroom management (i.e. students’ attention and classroom disturbances). Furthermore, the 
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studies described above suggest that novices do not perceive pertinent classroom events, but it still 

leaves room for the interpretation that novices do perceive the classroom events, but fail to recognize 

them as relevant. In line with this research the current study focusses on teachers’ ability to detect 

and identify relevant classroom events, rather than teacher action. 

 

In order to rapidly and flexibly recognize relevant classroom events, Berliner (2001) argues for the 

construction of an extensive base of case knowledge. He proposes that extensive case knowledge 

enables experienced teachers to flexibly cope with classroom situations. Case knowledge has been 

identified in other domains, such as chess (Gobet & Simon, 2000) and medicine (Norman, Eva, Brooks, 

& Hamstra, 2006), and is described as a key mechanism how experts fluently and rapidly arrive at 

solutions. ‘Case knowledge’ is not a collection of raw classroom experiences but encompasses a rich 

and well-organized knowledge base that holds meaningful abstractions of these experiences as 

schemata and scripts. Experienced teachers rely on an extensive memory repository of cases of 

classroom situations (Berliner, 2001), which they develop throughout their careers. Conversely, 

novices (who have not yet acquired such a repository of knowledge) cannot rely on recognition of 

pertinent cues and have to analyze the extensive situational information bottom-up. This notion goes 

back to seminal studies by De Groot (1965) on expert chess players, where he found that patterns had 

to be abstracted and inferred by less skilled players, while they were readily perceived by expert chess 

players.  

 

Chi (2006b) argues that expert performance starts with successful detection and identification of 

domain relevant cues. This is demonstrated by empirical evidence from domains such as radiology 

(Lesgold et al., 1988a), weather forecasting (Hoffman, Trafton, & Roebber, 2006b), and teaching 

(Sabers et al., 1991). It is not the expert’s visual acuity that is better, because novices’ visual acuity is 

on par with that of experts in domains outside of their expertise. It is the experts’ rich knowledge base 

that increases their sensitivity for domain relevant cues and patterns which facilitates early detection 

(Chi, 2006b). 

 

By early identification of cues for teacher action, experienced teachers are better able to manage their 

classrooms. Berliner (2001) and Feldon (2007) both emphasize the importance of two key points: 

teachers must have a keen ability to recognize relevant cues in the classroom, and they must have an 

extensive, well-organized knowledge base from which relevant strategies for teachers’ actions can be 

easily retrieved. Both Berliner (2001) and Feldon (2007) theorize that experienced teachers rely on 
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pattern recognition, and one of the key skills to expertise in teaching is to “hold a more global and 

functional view of the situation” (Berliner, 2001, p. 478).  

 

The first key point identified by Berliner and Feldon can be traced back to Kounin’s (1970) seminal 

studies on classroom management in which he coined the term ‘withitness,’ i.e., effective teachers 

who are aware of what is happening in the classroom and, through this keen insight, are better able 

to create and maintain a positive learning environment. While Kounin’s research methods were 

behavioral (observing teacher strategies for classroom management), the term withitness directly 

relates to the cognitive skillset of the teacher. There, classroom management is directed at creating 

and maintaining a positive learning environment and the relationship between teacher perception, 

knowledge in interpreting situations and appropriate interactions become research foci. 

 

In this study results are presented on teachers’ direct visual perception (using eye tracking 

methodology) and identification of events relevant to classroom management. Eye tracking has been 

used to study perception of domain relevant situations by experts and novices such as taxi drivers 

(Borowsky, Oron-Gilad, & Parmet, 2010), air traffic controllers (Ellis, 1986; Hauland, 2003), and marine 

biologists (Jarodzka, Scheiter, Gerjets, & Van Gog, 2010). Eye tracking is usually applied to static stimuli 

such as text (Rayner, Li, Williams, Cave, & Well, 2007; Reichle, 2006) and images (Antes & Kristjanson, 

1991; Parkhurst & Niebur, 2003), although some research has been done on animation (de Koning et 

al., 2010). These types of stimuli enable the researcher to control and manipulate their experimental 

design to a high degree, often down to the millisecond. In contrast, in the current study naturalistic 

real-life recordings of classroom situations are used. As discussed above (Doyle, 1986) these situations 

are highly dynamic, incorporating multiple relevant cues. So analyses averaging data of teachers’ eye 

movements across an entire video consisting of multiple authentic classroom events will unlikely be 

sensitive enough to give insight into the detailed visual processes the teacher employs. Therefore, it 

is necessary to develop a method for selecting video segments where distinct visual processes can be 

expected. In our approach, participants generate timestamps by pressing a button to indicate when 

they notice relevant events in the video. Clusters of timestamps (i.e. short segments in the video 

where many participants made timestamps) are identified. These segments are expected to include 

the most salient examples of event detection eye-movements, these segments are used in subsequent 

eye tracking analyses. 
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Several differences between pre-service teachers and experienced teachers eye movements are 

inferred from the literature described above. These differences are described below and subsequently 

transcribed into expectations in terms of eye tracking methodology. First, as noted above, experienced 

teachers are expected to process information faster and thus need less time to comprehend a 

classroom situation (Glaser & Chi, 1988). Second, we expect experienced teachers to maintain an up-

to-date representation of the classroom, by checking (i.e. looking at) individual students more 

frequently than pre-service teachers. Third, the eye tracking data of experienced teachers is expected 

to be more homogeneous across participants than pre-service teachers. Last, experienced teachers 

should have a more global and functional view of the classroom situation (in terms of visual 

perception). 

 

Described in terms of eye tracking measures, we expect experienced teachers to (a) have shorter 

fixations than pre-service teachers, which indicates faster encoding (Gobet & Charness, 2006); (b) 

have more fixations per student, indicating regular check-ups; (c) have a smaller variance of fixation 

duration than pre-service teachers; and (d) distribute their visual attention more evenly across the 

students in the classroom, as opposed to pre-service teachers who are expected to concentrate their 

visual attention on just a few students in the classroom. 

 

 

2.2 Method 

2.2.1 Participants and Research design 

A total sample of 20 experienced secondary school teachers, and 20 secondary school pre-service 

teachers participated in this study. The 20 experienced teachers were selected by three teacher-

supervisors. They were asked to select experienced teachers from their own team of teachers who 

had at least ten years of experience teaching in secondary school, possess a keen understanding of 

what goes on in their classrooms, and are known to create and maintain a positive learning climate. 

Supervisors in this study were team leaders who supervise groups of teachers, and know how each 

teacher functions in their respective classrooms. Using the teacher-supervisors’ ‘social nomination’ 

(Palmer, Stough, Burdenski, & Gonzales, 2005) we aimed to ascertain a sample of teachers that are 

both experienced and proficient. The 20 secondary school pre-service teachers were randomly 

selected from first and second year students at a teacher training institute. 

 

From this sample of forty participants, eye tracking data was obtained from seven experienced 

teachers (years of experience M = 21.3; age M = 44.3; 100% male) and seven pre-service teachers, 
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randomly selected from the sample. Pre-service teachers (age M = 18.7, 71% male) were in their first 

(n = 3) or second year (n = 4) of pre-service training. As most of the teachers in the teams of teachers 

participating in this study were male, our sample predominantly consised of male participants. Apart 

from that these fourteen participants had normal or corrected-to-normal vision, which is a 

prerequisite for obtaining reliable eye tracking data, no further special selection criteria sets these 

participants apart from the larger sample. Neither the experienced teachers nor the pre-service 

teachers received any compensation for their participation. 

 

2.2.2 Apparatus and materials 

 Video fragments. To recreate the authentic classroom perspective of a teacher in our video 

material, classroom recordings were required to be shot from the teacher’s viewpoint (i.e., the camera 

directed at the pupils). Such videos were found in recorded lessons from Van Tartwijk, Wubbels, 

Veldman, Den Brok, and De Jong (2003). Two recorded lessons (50 minutes in length each) were 

selected based on audio and video quality, and number of pupils in the classroom (representative of 

a typical classroom). As the focus of the study is how teachers look at classroom management events, 

the videos selected did not have a heavy emphasis on content (i.e. the subject matter is rather general 

as it does not involve subject specific topics such as verb conjugation, mathematical equations, or 

historical dates) so that participants from languages, science, and humanities studies could all follow 

the classroom routines without hindrance. Also both recorded lessons contained many classroom 

events to be of interest to the research questions of this study. Both videos were recorded in 

secondary school classrooms with pupils in their second year (approximate age 14-15 years old). The 

first recorded lesson is a Dutch language class. The teacher introduces ‘cooperative learning’ as a topic 

and continues to explain the aspects of successful cooperative learning, i.e. that the quality of the end 

result depends on the involved participation of all group members, and that all group members have 

equal responsibility. The teacher answers two questions that pupils raise after this introduction. The 

teacher then introduces the assignment, to make a collage of today’s news. Two pupils ask questions 

to clarify the details of the assignment. The pupils then form small groups of 3-5 pupils and start 

collecting the materials and tools to make the collage. Then one pupil turns in his fellow pupil’s 

calendar and reports that he has found it lying around and that the teacher should keep it, to his 

classmate’s dismay. A short argument ensues, which the teacher resolves. The latter pupil then walks 

back to his chair in the back of the classroom clapping loudly, allegedly trying to attract attention. 

Meanwhile the rest of the class continues to work on the collage. However, the volume at which the 

pupils talk to each other continues to rise, at which point the teacher intervenes. At the end the 

teacher informs the pupils that class is almost over and the pupils store their half-finished collages in 
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the back of the classroom. The second recorded lesson, of a different class and different teacher, 

shows the teacher introducing a story that she will read to the pupils. It involves a story with complex 

relations between the characters. Pupils are quizzed afterwards on these interpersonal relations. Most 

of the pupils listen carefully as the teacher reads, however some pupils are distracted and seek each 

other’s attention. Topics in the story involve physical appearance and fashion; this topic is discussed 

with the pupils. One of the pupils keeps distracting his neighbor and is ordered to leave the classroom. 

The last 15 minutes is spend making assignments from their textbooks while the teacher walks around 

answering questions. 

 

The following selection procedure was applied in order to select the video fragments to be used in the 

experiment from the recorded lessons. Both recorded lessons were divided into two halves of equal 

length (as to reduce workload). Every half of a lesson was watched by one of four experienced teacher-

educators from the teacher training program of the Fontys University of Applied Science. So each 

teacher-educator watched one of the four halves and wrote down his/her observations on classroom 

management, including a time index. Their instruction was to select instances concerning classroom 

management that required teacher intervention. Suitable examples display slight disturbances (or 

precursors thereof) that slowly escalate. Only instances that were representative of typical classroom 

behavior were required, extreme exacerbations were not selected. The parts of the recorded lesson 

that were annotated the most were discussed by two other team members. When these two teacher-

educators agreed with the original observer on the relevance of the video fragment, it was accepted 

for use in the study. In total, eight video-fragments (ranging from 1 minute 47 seconds to 3 minutes 

23 seconds) were selected for use in the study. In total participants watched 20 minutes and 18 

seconds of video. 

 

 Eye tracking equipment. A Tobii 1750 binocular remote eye tracker with a 17-inch display was 

used to record eye movements. Screen resolution of the stimulus PC was set at 1,024 x 768 pixels. The 

system consists of a flat-panel monitor with an eye tracking camera and infrared light emitting diodes 

(LEDs) mounted inside the monitor housing. The eye tracker used a screen-recording mode that 

operates at a sampling rate of 15 frames per second and has a spatial resolution of less than 0.5 

degrees. The camera's viewing angle is wide enough to allow head motion of 35 × 20 × 32 cm (width, 

height, depth) from a distance of 60 cm, and participants’ heads were therefore not fixed. Tobii Studio 

2.0 software was used to record eye movements, operate the calibration process, and replay the 

recordings of participants’ eye movements. Fixations were defined as gaze-points falling within a 
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radius of 50 pixels that together had a duration of at least 200 ms, which is appropriate for the 

graphical stimuli presented (Rayner, 1998). 

 

2.2.3 Procedure 

Data was collected from each participant individually during a session of approximately 90 minutes. 

The participant first read the on-screen presented instruction. Participants were instructed to identify 

classroom management issues in the video that either demanded their immediate attention (i.e., 

‘events’) or did not require immediate intervention but were identified as precursors to a classroom 

disturbance. Participants were instructed to press a large button whenever they identified such an 

event or precursor. A time index was maintained of each button press (i.e. timestamp). The procedure 

to register timestamps was identical in both eye tracking and non-eye tracking conditions. After 

reading the instruction, the experimenter verified whether the instructions were clear to the 

participant and then started the experiment. Before each video fragment, the eye tracker was 

calibrated to the participant’s eyes. The first video fragment began and played in its entirety 

(participants were not allowed to pause or otherwise manipulate the video). 

 

2.2.4 Selection and classification of segments for eye tracking analysis 

Eye movement patterns are expected to differ between detection of a particular event, and scanning 

the classroom in the absence of a perceived classroom event. Timestamps were used to make this 

distinction. The presence of timestamps indicates the detection of a classroom event by the 

participants, the absence of timestamps indicates scanning the classroom. Segments that many 

participants identified an event (i.e. where clusters of timestamps were found) were selected for eye 

tracking analysis to investigate eye movements when a perceived classroom event is present (see 

Figure 2 in the Results section to see how this data looks like). Also segments that were completely 

devoid of timestamps were selected, to investigate participants’ eye movements in the case where no 

classroom event is perceived. Clusters of timestamps were identified separately for pre-service 

teachers and experienced teachers, to make sure that sufficient participants (described more 

concretely below) in both groups perceived the event. The subsample of N = 14 participants from 

whom eye tracking data was obtained was too small to provide enough timestamps for the selection, 

therefore the total set of N = 40 participants was used to identify the clusters of timestamps. 
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To select only the most salient examples, clusters of timestamps had to meet two stringent criteria. 

Firstly, a cluster of timestamps must contain timestamps from at least half of the participants per 

group (i.e. either n = 10 pre-service teachers, or n = 10 experienced teachers) to ensure that 

timestamp-clusters were a reflection of the majority of the group, not the result of a few prolific 

timestampers. Furthermore, it had to be ensured that sufficient participants from whom eye track 

data was obtained were represented in each timestamp cluster. Therefore, clusters of timestamps 

were only considered if they contained timestamps from at least five of the seven participants per 

group from whom eye tracking data was obtained. Secondly, the cluster of timestamps must have a 

density of at least 1.50 timestamps / second. Particularly, in clusters across longer video segments, 

there is inherently more room to meet the first criterion. To correct for this bias, the cluster of 

timestamps must have sufficient timestamps per unit of time. Furthermore, parts of the video where 

the camera panned or students walked around were excluded. Such segments are extremely time-

consuming to analyze because the so-called Areas Of Interest (i.e. areas on screen that the eye tracking 

software uses to calculate e.g. how long a participant looks at that specific area) have to be re-defined 

for each frame, and on-screen movement decreases the accuracy of the obtained eye tracking data. 

 

Using these two criteria three types of video segments were identified. First, video segments that 

were devoid of timestamps from either experienced teachers or pre-service teachers. Henceforth, 

these segments are referred to as ‘Blank (BL) segments.’ These segments were used in subsequent 

eye tracking analysis to investigate how teachers scan the classroom in absence of a perceived event. 

Second, video segments were identified containing clusters of timestamps from both pre-service 

teachers and experienced teachers. The number of timestamps in both groups had to be 

approximately the same. Clusters were selected where the ratio between the number of timestamps 

in both groups was approximately the same (i.e. 0.7 to 1.3).  

 

Because of the small difference in number of timestamps between the two groups of participants this 

type of segments is henceforth referred to as ‘Low Contrast (LC) segments.’ Lastly, there were video 

segments that contained a cluster of timestamps from experienced teachers, but not from pre-service 

teachers. I.e. many experienced teachers identified an event, as opposed to only a few pre-service 

teachers did. Experienced teachers generated at least twice as many timestamps compared to pre-

service teachers. Because of the relatively large differences in the number of timestamps between the 

two groups of participants, this type of segments is henceforth referred to as ‘High Contrast (HC) 

segments.’ Theoretically, a fourth type of video segment exists; containing a timestamp cluster from 
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pre-service teachers, but where experienced teachers generate only few timestamps. However, this 

type of segment was not found in the data.  

 

2.2.5 Analysis of eye tracking data 

Prior to eye tracking data analysis the data-analyst must first define so-called Areas Of Interest (AOIs). 

In the current study individual pupils or small groups of pupils were marked as an AOI (see Figure 2.1). 

The eye tracking software is then able to compute the desired metrics like number and duration of 

fixations.  

 

  

Figure 2.1: example of pupils marked as Areas of Interest 

 

The following are the eye tracking measures used to test the expectations pertaining to the first aim 

of the study. Mean fixation duration was computed to investigate whether experienced teachers have 

shorter fixations than pre-service teachers. Mean fixation count was computed to ascertain whether 

experienced teachers look at students more often than pre-service teachers. Statistical significance 

was tested using T-tests for independent means for each video segment. The third expectation -that 

the outcomes on the first two measures display smaller variance for experienced teachers than for 

pre-service teachers- was assessed by calculating standard deviations from the above-mentioned 

mean fixation. In regard to the fourth expectation, distribution of visual attention across the 

classroom, the length of the video fragment is the same for all participants and almost all this time is 
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spent on fixations on the pupils in the classroom (i.e. AOIs). We expect experienced teachers to more 

evenly distribute their attention across the classroom (and the AOIs). Over these AOIs we expect a 

linear trend in the total fixation duration times. In contrast, we expect pre-service teachers to 

concentrate on one AOI and showing a steep decline in total fixation duration for the next and other 

AOIs, following a trend that matches a polynomial distribution. 

 

 

2.3 Results 

2.3.1 Segments selected for eye tracking analyses 

Participants (experienced teachers, N = 20; pre-service teachers, N = 20) were asked to press a button 

when they noticed something relevant to classroom management in the video. An impression of what 

this data looks like is presented in Figure 2.2. Each second of the video is represented by a colored bar 

in Figure 2. The color indicates how many distinct participants clicked at that exact moment (see 

legend Figure 2). Segments where multiple participants noticed something relevant to classroom 

management are represented by clusters of orange/red bars. 

 

 

Figure 2.2: Temporal heatmap of timestamps. 
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The segments for eye tracking analyses were selected using the two criteria described in the Method 

section. Two Blank segments were found in the video material. This number is low as the criteria used 

were stringent to ensure that only the most salient examples of each kind of segment were selected. 

Segments that are completely devoid of timestamps and long enough for eye tracking analysis are 

scarce. Furthermore, two Low Contrast event segments were identified (segments where both many 

experienced teachers and many pre-service teachers identified an event). A low frequency of this type 

of segment was expected because pre-service teachers were expected to notice less events (i.e., 

generate less timestamps). Finally, six High Contrast event segments were selected.  

 

2.3.2 Teachers’ visual information processing 

Visual impressions from eye tracking data. Two examples of impressions from the eye tracking data 

are presented. This should give the reader who is less familiar with eye tracking data some background 

to better understand the quantitative eye tracking results presented below. The first is a video 

segment (as selected by the timestamps procedure) of a pupil who starts clapping and waving his 

hands while walking to his seat in the back of the classroom. The participant’s gaze overlay is included 

in the video (represented as a red dot). It was investigated how much time (i.e. how many frames) a 

pre-service teacher and an experienced teacher spend looking at the disruptive pupil by counting the 

number of frames where the participant focused on the disruptive pupil. Video 1 

(http://dx.doi.org/10.1016/j.tate.2013.09.001), shows the recording of one of the pre-service 

teachers. The pre-service teacher spends 73.8% (i.e. 527 of 714 frames) of the length of the video 

looking at the pupil. This finding was also corroborated by the pre-service teacher’s verbal protocol 

on this video segment, where he exclusively talks about the pupil: 

 

[Pre-service teacher 4: “the pupil is walking through the classroom and is making noises. I will not 

stand for that, and would correct this pupil accordingly!”] 

 

Video 2 (http://dx.doi.org/10.1016/j.tate.2013.09.001) is a recording of the same video segment, but 

with the gaze overlay from one of the experienced teachers. In contrast to the pre-service teachers, 

the experienced teacher spends only 39.1% (i.e. 279 frames of 714 frames) of the time of the video 

following the walking pupil. The experienced teacher spends the rest of his time looking at other 

students. The verbal protocol from the experienced teacher validates these eye tracking findings: the 

participant talks about the effects of the walking pupil going beyond the pre-service teacher who only 

notices the disruptive behavior. 

 

http://dx.doi.org/10.1016/j.tate.2013.09.001
http://dx.doi.org/10.1016/j.tate.2013.09.001
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[Experienced teacher 5: “[…] the girl in white in the middle of the classroom doesn’t seem distracted. 

That’s probably because she knows the disorderly student, and therefore ignores him […]; however, 

the student in the far right-back of the classroom is distracted from his work for an extended period 

of time. I would walk over to him [the student in the far right-back of the classroom] and casually 

redirect him towards his work.”] 

 

The second example is an eye tracking heatmap that is made by aggregating eye tracking data from 

all participants (pre-service teachers, N = 7; experienced teachers, N = 7). Figure 2.3, gives a visual 

representation of the way experienced teachers and pre-service teachers distribute their visual 

attention across the classroom for two video segments. Red spots indicate the areas where 

participants looked at the most. In both cases it is clear that pre-service teachers (the two left panels) 

mainly focus on one pupil, i.e. the boy who kept looking over his shoulder (upper-left panel), and the 

girl who was clearly distracted by her neighbor (lower-left panel). Experienced teachers (the two right 

panels) distribute their visual attention across pupils in the classroom. This finding indicates that 

experts indeed have a broader view of the classroom. This finding is further substantiated by the 

quantitative data below.  

 

 

Figure 2.3: A visual presentation of how novice and experienced teachers distribute their visual 

attention across the classroom 
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 Analysis of eye tracking data. The results of the first two expectations concerning teachers’ 

visual information processing are presented in the order of Blank segments, Low Contrast segments, 

and High Contrast segments. 

 

Both Blank segment 1 (t (12) = -.654, p = .699; d = .35) and 2 (t(12) = 0.40, p = .969; d = .02) showed 

no statistical significant effect for expertise on mean fixation duration. Also no statistical effects for 

expertise were found for Blank segment 1 (t(12) = 1.90, p = .082; d = 1.02), and Blank segment 2 (t(12) 

= 0.544, p = .598; d = .30) for the number of fixations. In interpreting these effect sizes it should be 

taken into account that the sample sizes are small. 

  

T-tests for fixation duration on the two Low Contrast segments reveal significant results. For LC 

segment 1 t(12) = 3.466, p = .005; d = 1.98, showing that experienced teachers (M = 339 milliseconds) 

have shorter fixations than pre-service teachers (M = 671 milliseconds). Similar results were obtained 

for LC segment 2, t(12) 2.808, p = 0.019; d = .1.46, where experienced teachers (M = 562 milliseconds) 

again have shorter fixations than pre-service teachers (M = 925 milliseconds). T-tests for number of 

fixations on these two segments also reveal significant results. For LC segment 1 t(12) = -2.215, p = 

.049; d =1.24, showing that experienced teachers (M = 20.3) have more fixations than pre-service 

teachers (M = 14.7) during the length of this segment. LC segment 2 t(12) = -2.964, p = .014; d = 1.18, 

shows the same results. Experienced teachers (M = 19.2) again more fixations than pre-service 

teachers (M = 13.4). To summarize Low contrast segments, experienced teachers look for shorter 

durations at a time, but they check-up more often on the pupils than pre-service teachers.  

 

No significant results were found for the six High Contrast segments. However, five out of six HC 

segments showed differences in the expected direction (i.e. shorter and more fixations for 

experienced teachers). Upon further analysis of the timestamp and eye tracking data, it became clear 

that these results are likely due to a confounding factor. Some pre-service teachers did look at, and 

noticed (i.e. generated a timestamp) a classroom event, whilst other pre-service teachers did not. This 

results in a blended sample of eye movement patterns. This consist on the one hand of looking 

behavior consistent with Blank segments for those pre-service teachers who did not generate a 

timestamp; on the other hand, of looking behavior from pre-service teachers who did notice the event 

(i.e. generate a timestamp) and who will more likely display looking behavior consistent with the 

results found in the LC segments described above. This indicates that the pre-service teacher sample 
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is heterogeneous in this respect in HC segments. The mixed gaze patterns are likely to have a 

confounding effect, causing the weaker – but still consistent – results. 

 

2.3.4 Homogeneity of variance of teachers’ mean fixation duration 

Levene’s test was computed to test whether the variance between experienced teachers is 

significantly smaller than the variance between pre-service teachers, i.e. whether experienced 

teachers are more similar to each other than pre-service teachers. No significant results were found 

for the Blank segments. In the case of the LC segments 1 and 2, where an event is detected by both 

experienced and pre-service teachers, significant results were found for LC 1, F(1,12) = 5.432, p = .040. 

The experienced teachers’ variance for LC segment 1 was S = .48, and the pre-service teachers’ 

variance was S = .96. No significant results were found for LC 2 F(1,12) = .333, p = .577, although the 

difference in mean variance is in the expected direction; experienced teachers’ variance for LC 

segment 2 was S = .61, and the pre-service teachers’ variance was S = .97. No significant results were 

found for the six HC segments.  

 

2.3.5 Distribution of teachers’ visual attention across the classroom 

Scores for total fixation duration (i.e. the total time a participant looks at an AOI during the segment) 

were ranked in descending order. Plotting these data gives insight in the distribution of visual 

attention across the classroom. A more even distribution will result in a line that is more horizontal in 

the presented graphs. Less evenly distributed visual attention will result in a line that resembles the 

first half of an U-curve (quadratic trend). 

 

The data for Blank segment 1 and 2 are presented in Figures 2.4 and 2.5. Both Figures show that pre-

service teachers look slightly longer at only one pupil (44% in BL 1 and 35% in BL 2 of their total fixation 

duration), than at other pupils. Experienced teachers are found to have a more flat distribution, i.e. 

looking behavior that is more evenly distributed over all pupils, spending 29% in BL 1and 28% in BL 2 

of their total time on the first pupil. Tests for polynomial contrasts show that significant linear trends 

were found for both experienced teachers (p = .001 for BL 1; p = .000 BL 2), and pre-service teachers 

(p = .000 BL 1; p = .000 for BL 2). As expected significant quadratic trends were only found for pre-

service teachers (p = .027 for BL 1; p = .048 for BL 2), and not for experienced teachers (p = .227 for BL 

1; p = .062 for BL 2).  
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Figure 2.4: experienced and pre-service teachers distribution of visual attention (%) across AOIs (BL 

segment 1) 

 

 

Figure 2.5: experienced and pre-service teachers distribution of visual attention (%) across AOIs (BL 

segment 2) 

 

Figures 2.6 and 2.7 show how experienced teachers and pre-service teachers distribute their visual 

attention across the AOIs for the two LC segments. The two figures show that in both LC segment pre-

service teachers tend to focus on just one pupil. In LC segment 1 experienced teachers spend 36.9% 

(4.75s) of their time on one pupil, whereas the pre-service teachers spend 55.2%. (6.35s). In LC 

segment 2 experienced teachers spend 37.5% (3.69) and student- teachers spend 54.1% (5.31s) 
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looking at the pupil they looked at the longest. The total fixation duration for pre-service teachers 

drops steeply for subsequent AOIs compared to experienced teachers. This trend was tested with 

polynomial contrasts. As expected, significant linear trends were found for both experienced teachers 

(p = .000 for LC 1; p = .000 LC 2), and pre-service teachers (p = .001for LC 1; p = .000 for LC 2). Significant 

quadratic trends were only found for pre-service teachers (p = .040 for LC 1; p = .030 for LC 2), but not 

for experienced teachers (p = .117 for LC 1; p = .107 for LC 2).  

 

 

Figure 2.6: experienced and pre-service teachers distribution of visual attention (%) across AOIs (LC 

segment 1) 

 

 

Figure 2.7: experienced and pre-service teachers distribution of visual attention (%) across AOIs (LC 

segment 2) 
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The results for the distribution of visual attention for High Contrast segments, like the results for these 

segments for teachers’ mean fixation duration and mean fixation count, do not show significant 

differences, albeit they follow the expectations of this study. As reported above in more detail, it is 

expected that the mix of pre-service teacher gaze patterns (some did see the event, some did not) 

resulted in smaller differences between pre-service teachers’ and experienced teachers’ distribution 

of visual attention. For brevity, these charts are not presented. 

 

 

2.4 Discussion 

2.4.1 Main findings 

The current study introduces eye tracking as a means to directly study teachers’ perception of 

classroom situations. Eye tracking is not an alternative for other methods as the interpretation of eye 

tracking data will almost always require combinations with data from other sources such as verbal 

reports or timestamps that were used here to signal when participants notice particular events. 

Notably, this study used a small sample, so the conclusions drawn from the results remain tentative. 

In general our findings correspond to the perceptual superiority of experts.  

 

First, we expected experienced teachers to process information faster and thus need less time to 

‘comprehend’ a classroom situation. The results show that this is the case for the Low Contrast 

segments, experienced teacher have shorter fixations than pre-service teachers which is indicative of 

faster processing (Gobet & Charness, 2006). However, results for Blank and High Contrast segments 

were non-significant (albeit for HC segments trends were found in the expected direction). This finding 

indicates that pre-service teachers’ processing capabilities are strained when classroom events take 

place, resulting in longer processing time (i.e. longer fixations). This finding fits within the broader eye 

tracking literature (Kasarskis, Stehwien, Hickox, A., & Wickens, 2001; Wikman, Nieminen, & Summala, 

1998). 

 

Second, we expected that experienced teachers maintain up-to-date information on the classroom by 

checking up on pupils more often (i.e. looking at them more often) to facilitate early detection of 

classroom disturbances (Berliner, 2001; Feldon, 2007). As with the findings discussed above, 

significant results were only found in LC segments. Contrary to our expectations the findings of both 

these hypotheses (i.e. shorter and more numerous fixations for experienced teachers) emerged in 

particular in the Low Contrast segments, whereas we expected that instances where pre-service 
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teachers did not notice an event (i.e. perform weaker than experienced teachers) -as is the case in HC 

segments- would produce the most salient results. Our understanding now is that pre-service teachers 

failing to notice an event, that experienced teachers did perceive, continue scanning the classroom. 

Therefore, by being ‘blind’ to the event that experienced teachers notice, they suffer no slowing down 

of their eye-movements which occurs when focusing on a classroom event (as demonstrated in LC 

segments). This presumably resulted in the weak trends for HC segments. Therefore, it is important 

that future studies continue to incorporate cognitive measures (e.g. timestamps and verbal protocol) 

to make the distinction whether short fixations result from fast processing, as is the case with 

experienced teachers who identified the event as demonstrated by their timestamps, or result from 

superficial scanning (i.e. failing to notice the event), as the absence of timestamps from the pre-service 

teachers indicates. To make the distinction both timestamp and preferably verbal protocol data 

should be used in tandem with eye tracking measures. Nonetheless, these High Contrast segments 

provide valuable insights for practice, showing what classroom management events pre-service 

teachers tend to fail to notice. The third expectation was that experienced teachers are more 

homogeneous as a group than pre-service teachers in their looking behavior (i.e. have lower variance). 

The results found were not in line with this expectation. Only in Low Contrast segment 1 is the variance 

of fixation duration for experienced teachers smaller than for pre-service teachers. The data collected 

in this study offer no explanation at this point. Further research is required. The fourth expectation is 

related to the simultaneity of the classroom setting (Doyle, 1986). Experienced teachers are known to 

maintain a more global and functional view of the classroom situation (Berliner, 2001) and are less 

influenced by events, whereas pre-service teachers concentrate on classroom management issues. In 

terms of eye tracking we expected that the distribution of visual attention of experienced teachers is 

more even across the classroom, whereas pre-service teachers were expected to focus on one or two 

pupils. The data show that the distribution of visual attention of the teachers follows a linear trend, 

whereas the pre-service teacher data show the predicted polynomial rapid decrease in the 

distribution. To put it in less technical terms: when pre-service teachers notice an event it draws their 

full attention; possibly at the expense of failing to notice other relevant events. Experienced teachers 

attend to the event, but keep monitoring the classroom. Thus, they maintain a broad overview of the 

classroom; they keep their eye on the ball while keeping track of the game. While these results remain 

tentative, this finding might give insight in the mechanisms underlying pre-service teacher noticing. 

Pre-service teachers are known to notice less events due to less intricate cognitive schemata acquired 

through classroom experience (Berliner, 2001). However, this implies that the pre-service teacher may 

have perceived the classroom event, but failed to interpret it as relevant. Our finding suggests that 

pre-service teachers focus heavily on the classroom events they do notice, and may therefore fail to 
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perceive other relevant classroom events. To formulate the results succinctly: the problem for pre-

service teachers is that they often fail to perceive relevant events, but whenever they do, tend to 

ignore the rest of the classroom. What this finding also entails is that pre-service teachers often fail to 

perceive, that is look at, relevant events. They fail to read the cues for teacher action, not because 

they do not know how to interpret their observations, but because they do not make the observation. 

 

2.4.2 Limitations 

There are some limitations to this exploratory study. First the sample of eye tracking data (N = 14) is 

small. Therefore, our findings have to be interpreted prudently. Second, the resolution of the video 

material presented minor complications. The video fragments were made using an analog camera. 

Some experienced teachers noted that they had trouble making out where the students were looking 

at. They claimed they looked at the students’ eyes in order to ascertain the students’ intentions 

through the direction of their gaze. We intend to use High Definition videos in future studies. Lastly, 

one might point out that the ecological validity of this study is limited due to the use of video material 

instead of an in vivo classroom. It can be argued that to collect valid data would require to have 

participants actually deliver the lessons or to observe the lesson. However, there are considerable 

problems with mobile eye tracking solutions. Mobile eye tracking in real life settings is still in its 

infancy. Because participants move their heads the perspective is not stationary, resulting in less 

accurate measurements. Furthermore, preparing the data for analysis, like defining the AOIs, takes an 

estimated 15 hours for a 45 minute recording. 

 

2.4.3 Recommendations for further research 

The current study has shown that eye tracking methodology makes an important addition to a mixed-

method study of teachers’ perception and interpretation of classroom events. This study has shown 

that eye tracking methodology can be employed in the dynamic domain of classroom management. 

The added value of eye tracking is that it can be used to study aspects of teachers’ perception and 

cognition that are not accessible to conscious thought, and therefore do not show up in verbal reports. 

 

The first recommendation for future research is to study larger samples of participants. Also, future 

studies should investigate a multi-method approach that incorporates gaze data, timestamps and 

verbal reports, both as a form of data-triangulation and to integrate teachers’ visual perception, 

detection, and interpretation of classroom events. The authors have initiated additional studies that 

investigate the relationship between more complex gaze patterns on the one hand and teachers’ 

cognitions and reasoning (which underlie their gaze patterns) on the other hand. There are indications 
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from the collected data that pre-service teachers tend to focus on salient behavioral cues (e.g. 

backpacks on the table, moving around of students) and tend to linger in the proximity of these cues, 

while experienced teachers have considerably less trouble diverting their gaze from these cues, 

checking up later in order to ascertain whether the disorderly behavior influences other students. 

Furthermore, it will be interesting to investigate how experienced teachers are better able to 

determine the relations between multiple students involved in a single classroom event. Also 

investigating the high contrast segments should prove insightful. Apparently, there are aspects in 

these video segments that pre-service teachers are prone to miss. Revealing them should help 

teacher-educators to focus more on these aspects to prepare pre-service teachers for practice. 

Another branch of research will use the findings from these studies to design instructional material 

for pre-service teachers to give insight into their shortcomings and facilitate them to become 

competent at classroom management.  

 

2.4.4 Practical implications 

While this study is only the first step in the inquiry of how teachers’ visual perception helps detect 

relevant classroom events, some implications for training prospective teachers are proposed that 

could follow from this research. Experienced teachers’ visual perception can help to train prospective 

teachers to become competent teachers in several ways. Firstly, using timestamps in a teacher-

training program could be of use. Letting pre-service teachers detect classroom events (especially 

those that are prone to miss, such as those in high contrast segments), annotating their timestamps 

with verbal protocol, and comparing their reactions to those of more experienced teachers should 

prove insightful for pre-service teachers. Secondly, confronting pre-service teachers with their own 

gaze patterns, prospective teachers can gain insight into their own visual perception of classroom in 

much the same way that video recordings of their own teaching practice are used to help them acquire 

better strategies for teaching. In this way, pre-service teachers can be made aware that they quite 

literally tend to focus on only a small portion of the pupils in the classroom. Thirdly, experienced 

teachers’ gaze patterns could prove informative for pre-service teachers in learning to discern relevant 

events. However, such interventions should go beyond merely showing the pre-service teacher what 

the experts look at: the experts’ visual perception is the product of their expertise, not the method to 

acquire it. 
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Chapter 3 

An investigation of how experienced and pre-

service teachers look at, notice, and interpret 

classroom events  

 

 

 

Learning to notice relevant classroom events that require teachers’ action is important to master for 

beginning teachers. It involves both visual and cognitive processes. This study investigates how 

experienced and pre-service teachers visually perceive, notice, and interpret classroom events using 

eye tracking, timestamps and stimulated recall, respectively. Results show that experienced teachers 

process information faster, scan their classrooms more actively, notice more events, and notice them 

faster, and find more relations between events. Recommendations for future research and practical 

implications are discussed. 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter has been submitted as: Van den Bogert, N., Wolff, C., Van Bruggen, J., & Jochems, W. An 

investigation of how experienced and pre-service teachers look at, notice, and interpret classroom 

events.  
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3.1 Introduction 

Beginning teachers strive to acquire effective classroom management strategies, which are recognized 

as important skills for effective teaching (Evertson & Weinstein, 2006). Empirical studies show that 

mastery of classroom management strategies strongly relates to student achievement (Wang et al., 

1993). Educational researchers (Brouwers & Tomic, 2000) and teacher-educators alike identify 

classroom management as a major pitfall for beginning teachers. Failure to master classroom 

management is related to teacher stress/burn-out (Blase, 1986; Borg et al., 1991; DeRobbio & 

Iwanicki, 1996; Friedman, 1995; Keiper & Busselle, 1996; Kyriacou, 1980; Lewis, 1999). Teacher 

attrition from the workforce is estimated between 25% (Boe et al., 2008; Smith & Ingersoll, 2004) and 

50% (Kaiser, 2011) after five years of teaching. Recognizing the importance of classroom management, 

developing a firm understanding of what adequate classroom management entails, and providing pre-

service teachers with effective management strategies is vital to ensure that teachers become and 

remain competent and active in the workforce.  

 

3.1.1 The complexity of the classroom 

Most definitions of classroom management focus on teachers’ actions to establish and maintain order, 

engage students, and to elicit their cooperation (Emmer & Stough, 2001; Lewis, 1999). This focus 

assumes teachers’ ability to detect and identify relevant classroom events requiring teacher 

intervention. This is, however, not self-evident, considering the complexity of a classroom. In the 

following two sections we describe classroom management’s complexity, and the expertise and skills 

required to cope with this complexity.  

According to Doyle’s (2006, 1986) ecological approach to classroom management, the complexity of 

a classroom can be described using three factors. First, multi-dimensionality; many people with 

different and competing preferences are present as multiple events occur in the classroom. Second, 

simultaneity; many of these events are happening at the same time. Third, immediacy; there is a rapid 

pace to classroom life and a high degree of unpredictability to these events, which often requires an 

immediate response from the teacher, leaving little time for reflection. These factors put a strain on 

teachers: less proficient teachers experience not having enough eyes, ears, and hands to create and 

maintain a functional overview of the classroom (Friedman, 2000). This overview is even further 

impeded in the presence of a particularly salient event (e.g. a very disruptive pupil). Salient events 

cause less experienced teachers to overly focus on these events and lose track of what is happening 

in other places of the classroom (Van den Bogert, Van Bruggen, Kostons, & Jochems, 2014). Whilst 

Doyle’s (1986, 2006) description of complexity of classroom management does not account for all 
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possible events in the classroom, it provides a framework for understanding why teachers may 

experience an overload in their capacity to make sense of all that information.  

 

3.1.2 The expertise required to cope with classroom complexity 

In addition to considering the complexity of the classroom, is the issue of how teachers learn to cope 

with this complexity. Research on how teachers cope with the complexity of classroom life can be 

traced back to Kounin’s seminal work on classroom management and discipline problems in the 1970s 

(Kounin, 1970). Before Kounin’s work  teaching was mostly viewed as conveying skills and knowledge 

to their pupils. Kounin’s major contribution was to incorporate the disciplinary aspect next to the 

instructional aspect. He observed that teachers who are aware what is happening in the classroom at 

any given time had fewer classroom disturbances. He coined the term withitness to describe this. 

While the concept of withitness has become a well-known and valuable concept for classroom 

management practitioners, it does have its limitations. Withitness is a fairly undifferentiated concept 

for the complex task of managing a classroom. Proficient execution requires integrating multiple 

underlying (sub)skills and specific knowledge. On its own, the concept offers too little explanatory 

power. Moreover, the concept lacks an underlying model describing how these skills are 

interconnected or what cognitive substrate underlies these skills. 

A more contemporary model of how effective teachers cope with the complexity of classroom 

management comes from Berliner (2001). He proposes teachers’ case based reasoning, the proficient 

utilization of a vast repository of experiential knowledge. Case based reasoning has been identified in 

other domains, such as chess (Gobet & Simon, 2000) and medicine (Norman et al., 2006), and is 

described as a key mechanism how experts fluently and rapidly arrive at solutions. Berliner (2001) 

describes this in the context of teaching, as a mechanism how effective teachers cope with classroom 

situations. Case based reasoning entails employing acquired experiential knowledge of previously 

encountered situations that are similar in structure to the current situation (Kolodner, 1993; Leake, 

1996). If a teacher is able to readily assess the current classroom situation in relation to that of 

previously encountered situations stored in his/her knowledge base of classroom cases, then s/he is 

better able to influence the situation by applying accurate and concise teacher actions.  

 

Case based reasoning can be dissected into three main features. First, the teacher must rapidly collect 

relevant situational information. Second, the teacher must detect classroom disturbances early on as 

to avoid escalation. Third, the teacher must be able map the current situation on previously 

encountered ones and retrieve the effective solutions from their knowledge base to cope with the 

current situation. Novices lack the rich base of experiential knowledge that experts have acquired, and 
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are less able to recognize relevant cues for teacher action. Without such a knowledge base, novices 

are left trying to analyze the situational information from the bottom-up. Without any reference (or 

bearing on naive notions) of what is relevant, the novices’ information processing capacity is exceeded 

by the sheer volume of situational information inherent to classroom life (as described above). 

Empirical evidence for this phenomenon has been described in many domains such as chess, radiology 

(Ericsson, Charness, Feltovich, & Hoffman, 2006). Without the benefits of early detection, novice 

teachers tend to focus on the salient disorderly behavior of pupils instead on their effects (Van den 

Bogert et al., 2014), and as such have a narrow scope of the classroom. Early detection of cues for 

teacher action is key to creating and maintaining an effective working and learning atmosphere 

(Berliner, 2001; Feldon, 2007). The main reason is that intervening on less salient (precursors of) 

classroom events allows the teacher to remedy the situation with less invasive interventions (e.g. a 

glance, calmly calling out the disorderly pupil’s name) that are less disruptive to teaching, rather than 

letting an event escalate to the point that a the teacher has to (threaten to) punish, or expel the pupil 

from the classroom. This type of conflict management has been adopted from Glasl (1982). While 

early detection is important, it is only part of a larger comprehensive framework of how teachers make 

sense of classroom situations. Early detection is mostly a cognitive exercise (i.e. recognizing relevant 

events using case based reasoning), but it relies heavily on the efficient and proficient collection of 

situational information. The difference between not looking at and not noticing a classroom event is 

an important distinction to make if we are to develop a comprehensive model of how teachers cope 

with classroom management. It enables us to distinguish between whether novices fail to look at the 

relevant aspects of the classroom (not seeing), or that they did look at them but did not realize their 

relevance (not noticing). Considering the overwhelming amount of situational information teachers 

encounter at any given moment, it is important to understand how teachers select relevant 

information from this flood of information. While we acknowledge that ‘situational information’ also 

consists of auditory information, this falls beyond of the scope of the current study. 

Experts have been shown to benefit from perceptual advantage (Chi, 2006a). This does not mean that 

the expert’s visual acuity is better than that of novices, but that experts know what information to 

look for in complex situations. This advantage has been demonstrated in radiology (Lesgold et al., 

1988b), weather forecasting (Hoffman, Trafton, & Roebber, 2006a), and teaching (Sabers et al., 1991). 

To be more specific, Van den Bogert, et al. (2014) showed that experienced teachers, when compared 

to first and second year pre-service teachers, process visual classroom information faster and they 

distribute their visual attention more evenly across the classroom. Not only do pre-service teachers 

have a tendency not to notice relevant classroom events; they also tend to not look at them. This 

means that inexperienced teachers are challenged by more than problems of event detection and 
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interpretation problem, they are also faced with an information gathering problem. The authors also 

tentatively demonstrate that experienced teachers tend to focus on the effects of classroom 

disturbances, while pre-service teachers remain mostly fixated on the disturbance itself. This  

 

To recapitulate the above, we can identify three major components for coping with the complexity of 

classrooms. First, efficient visual search of situational information: teachers need to flexibly collect 

meaningful visual information. Beginning teachers struggle to do this because they cannot draw on a 

rich knowledge base of classroom cases, and because they take longer to process visual information 

than more experienced teachers (Van den Bogert et al., 2014). Second, detection of relevant 

classroom events: the teacher must distinguish early on whether an event is relevant, by recognizing 

it on the basis of his/her repository of classroom cases. When inexperienced teachers fail to detect an 

event early on (or precursors for potential events), they run the risk of these events escalating into 

problems than can’t be solved in a calm, non-disruptive manner. Third, interpretation: the teacher 

must determine whether the detected event is the actual underlying cause of the classroom situation 

or merely an epiphenomenon/ satellite event of an underlying event. Beginning teachers struggle to 

make such determinations because they tend to focus on salient features in the classroom. Often 

these salient features are ‘noise’ generated by more or less covert underlying causes. 

From these three components, it is possible to distill a set of skills underlying how teachers make sense 

of classroom situations. First, teachers should be able to process the situational information quickly. 

Second, a teacher must maintain an up-to-date representation of what goes on in the classroom. This 

is relevant to Doyle’s concept of (2006, 1986) ’immediacy’. In order to effectively detect emerging 

classroom events early on, before they escalate, the teacher must continuously scan the classroom. 

These general skills are useful for processing most prevalent classroom events. There are also 

instances of classroom situations where one particularly salient event takes place (e.g. a pupil who’s 

demeanor is very eye-catching), such that the teacher runs the risk of overly focusing on this event, 

neglecting to keep an overview of the classroom as a whole. Third, an effective classroom manager 

should be able to keep track of salient events without losing the global overview of the classroom. 

Fourth, the teacher needs to detect relevant classroom events. Fifth, not only does an effective 

teacher detect relevant classroom events, s/he detects them sooner, before they have escalated, by 

recognizing subtle predictive precursors to the event. Sixth, the effective teacher is able to form more 

and better interpretations on how simultaneously occurring events are connected. 
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3.1.3 Hypotheses  

We can distill a number of hypotheses from the above-mentioned skill set. The numbering below 

reflects the numbering of the six points made above. First, experienced teachers process visual 

information faster than pre-service teachers (hypothesis 1). Evidence for this hypothesis is based on 

Van den Bogert et al. (2014), who reported that experienced teachers have shorter fixations durations 

than pre-service teachers. By their own admission, their sample size was very small (seven 

experienced teachers, and seven pre-service teachers) which limits the statistical power of their 

conclusions. The current study aims to replicate these findings using a larger sample. Second, 

experienced teachers scan their classroom more actively than pre-service teachers (hypothesis 2). 

Third, in the special case where a particular salient event is detected; teachers are expected to be less 

distracted by this event than pre-service teachers (hypothesis 3). Furthermore, to maintain a 

functional view of the classroom we expect experienced teachers to switch their attention more often 

between the salient event and the rest of the classroom (hypothesis 4). Fourth, experienced teachers 

detect more events than pre-service teachers (hypothesis 5) when presented with a classroom 

situation. Due to the operationalization of this hypothesis (see Methods section below), another 

hypothesis is added; experienced teachers name more events (hypothesis 6). Fifth, not only do 

experienced teachers detect more events, they also detect them earlier than the pre-service teachers 

(hypothesis 7). Sixth, experienced teachers interpret these events as having more, and more complex, 

relations with each other than pre-service teachers (hypothesis 8).  

 

 

3.2 Method 

3.2.1 Research design and operationalization 

This study used an expert-novice paradigm. The following is a description of how each hypothesis was 

operationalized sorted by measures concerning what teachers look at, notice and interpret. 

Hypotheses 1, 2, 3, and 4, pertain to what teachers look at, were investigated by tracking the teachers’ 

eye-movements while they watched the videos of classroom situations. Teachers’ information 

processing time (hypothesis 1) was measured using their average fixation duration in milliseconds. 

Fixation duration is a well-documented measure for how much time it takes for a participant to 

interpret visual information (Buswell, 1935; Goldberg & Kotval, 1999; Just & Carpenter, 1976). To 

investigate how broadly teachers scan their classroom (hypothesis 2), their scanpath length was 

measured by measuring the total distance (in pixels) a participant’s gaze traverses between all gaze 

point samples collected over the length of the video. Longer scanpath lengths are associated with 

broader scanning of the stimulus. Hypothesis 1 and 2 are analyzed with data collected from 2-4 minute 
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videos-fragments, hypothesis 3 and 4 zoom in on shorter (12 - 15 seconds) event based segments 

within the 2-4 minute video-fragments (selection of these process described below). Hypothesis 3 

investigates whether pre-service teachers look longer at overtly disruptive pupils. Total dwell time (i.e. 

the total duration of fixations measured in milliseconds) was computed for overtly disruptive pupils 

and compared between pre-service teachers and experienced teachers. Pertaining to hypothesis 4 

(i.e. how often participants looked at each pupil) the number of visits on each pupil was computed. A 

visit starts at the first fixation looking at a particular pupil. All subsequent fixations and saccades 

without leaving the pupil count as one visit. The end of a visit is demarcated by the first fixation on 

another pupil (starting a visit for that other pupil). Each time the participant’s gaze re-enters the area 

the pupil is sitting in counts the start of a new visit. 

Hypotheses 5, 6 and 7, pertain to detection of classroom events. How many events teachers detected 

(hypothesis 5) was measured by how many timestamps participants generated. Participants created 

timestamps by pressing a button each time s/he saw an event that s/he deemed relevant for 

classroom management. To assess how many pupils a participant related to particular classroom 

events (hypothesis 6) a question was asked after each video (“According to you, which pupils were 

involved in which events in the video?”). Hypothesis 7 pertains to how fast participants noticed 

classroom events. This was investigated by looking at the distribution of timestamps in a cluster of 

timestamps. To specify hypothesis 7 in clear terms: we expect more timestamps before the escalation 

of an event from experienced teachers’, whereas we expect most of the pre-service teachers 

timestamps to be generated after the escalation. 

To investigate how many relations participants identified between the individual events (hypothesis 

8), a second question was asked at the end of each video (“According to you, are any of these events 

related to each other?”). 

 

3.2.2 Participants 

In total, 34 experienced secondary school teachers were selected (67.6% were male) and were on 

average 49.2 (SD = 10.4) years of age. This group had an average of 22.9 (SD = 11.7) years of 

experience. Eleven participants taught history and / or geography, 11 taught science, and 12 were 

language teachers. Experienced teachers were recommended by supervisory teachers, who are 

responsible for supervising teams of mentor teachers and are well-positioned to assess the qualities 

and abilities of the teachers they work with. The authors presented the supervising teachers with the 

following criteria for nominating experienced teachers: teachers must have at least ten consecutive 

years of experience teaching in secondary school (Ericsson, Charness, Feltovich & Hoffman, 2006); 

they must possess a keen understanding of what goes on in their classrooms (withitness); and they 
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must be skilled at creating and maintaining a positive learning climate. Using this form of ‘social 

nomination’ (Palmer, Stough Burdenski & Gonzales, 2005) in combination with years of experience, 

we were able to collect a sample with extensive teaching experience along with proficient classroom 

management skills. Pre-service teachers (age M = 20.6; SD = 2.2; 50.0% were male) in this study were 

in either their first year (n = 11), or second year (n = 21) of pre-service training. Pre-service teachers 

in their first year had ten hours of teaching experience. Students in their second year had an additional 

40 hours of teaching experience. Pre-service teachers were randomly selected at a teacher training 

institute. The subject distribution was as follows: 17 pre-service teachers studied history / geography 

and 15 pre-service teachers studied native or foreign language. All participants had normal or 

corrected-to-normal vision, which is a prerequisite for obtaining reliable eye tracking data. None of 

the participants received any compensation for their participation. 

 

3.2.3 Apparatus and materials 

Video-fragments. The following efforts were made to create high quality source material from 

which short video fragments (used in the trials of the experiment) could be selected (see the selection 

procedure below). First, 44 lessons (50 minutes in length each) were recorded to have a large pool of 

source material to choose from. Second, on a technical level, the lessons were recorded in high 

definition to ensure that the videos contained sufficient discernible detail (even on larger screens), 

such as the pupil’s gaze which was reported as a tell-tale sign of pupils’ intentions in Van den Bogert 

et al. (2014). Furthermore, the camera captured at least two thirds of the pupils in the classroom at 

any given moment to incorporate sufficient complexity in the stimulus videos, and was recorded using 

a static camera angle (i.e. no panning to facilitate eye movement data-analysis). Third, to emulate an 

authentic teacher’s perspective, the camera was directed at the pupils from the eye level of an average 

adult (5 ft 9 in or 175 cm). Furthermore, the camera crew was not present during the lessons to avoid 

inadvertently influencing pupils’ behaviour, thus providing authentic lesson material. Figure 3.1 

provides a visual impression of the classroom view of the recorded lessons used in the current study.  

To ensure the relevancy of classroom management events, the following procedure was applied to 

select video fragments from the recorded lessons. First, two recorded lessons (50 minutes) that did 

not have a heavy focus on content but did show numerous classroom management events were 

selected from the recorded material. This made it possible for participants to understand what was 

going on in the videos irrespective of their particular subject domain. Subsequently, two teacher 

trainers were assigned to watch one of the two recorded lessons and identify concrete instances of 

classroom disorder. The teacher trainers were instructed to report the start and finish time index, 
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provide a short description of the classroom event, and identify the type of classroom disorder the 

instance contained based on Doyle’s (1986) concepts of classroom ecology: 

1. Simultaneity: the short video-fragment contains multiple unrelated classroom events; 

2. Systems: the short video-fragment contains multiple classroom events that are related (e.g. a 

pupil repeatedly throws pieces of eraser at two pupils, which in turn incites off-task behaviour 

in other pupils). 

 

The first and second author screened the list of instances of classroom events produced by the teacher 

trainers for video fragments that a) were long enough (2m07s to 3m55s), and b) had limited or no free 

roaming pupils or teachers (to facilitate eye tracking analysis). From that subset they selected one 

video-fragment of the two above-mentioned types from each recorded-lesson that. 

 

 

Figure 3.1: Still from one of the four video-fragments used in this study 

 

Eye tracking equipment. An SMI RED 250 remote eye tracker with a 22-inch display monitor 

was used to record eye-movements. The system consists of a flat-panel monitor with an eye tracking 

camera and infrared light emitting diodes (LEDs) mounted below the monitor. The eye tracker used a 

screen-recording mode that operates at a sampling rate of 250 frames per second. The camera's 

viewing angle is wide enough to allow head motion of 35 × 20 × 32 cm (width, height, depth) from a 

distance of 60 cm, and participants’ heads were therefore not fixed. 

 

3.2.3 Procedure 

The duration of the experiment was 50-60 minutes and data was obtained from each participant 

individually. Instructions were presented on-screen, asking participants to view each of the videos as 

if they were the teacher of that classroom, and to focus on classroom management events in that 

classroom (i.e. deviations from productive classroom behavior). Participants could report classroom 
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events that they considered relevant by pressing a button, thus generating a timestamp. The 

participant could clarify any and all remaining questions with the researchers prior to beginning the 

experiment. Eye movement calibration and validation were performed prior viewing the first video 

fragment, and validations and re-calibrations were performed prior to the start of each subsequent 

video-fragment.  

After each video-fragment two questions were presented on-screen and participants’ oral responses 

were recorded: 1) “According to you, which pupil(s) were involved in which event(s) in the video?”, 

and 2) “According to you, are any of these events related to each other? And if so, how are they 

related?” 

  

3.2.4 Data analysis 

Mixed Repeated 2 x 4 ANOVAs were used to test the hypotheses, expect for hypothesis 3, 4 and 7. 

The factor ‘level of experience’ was treated as the between-subject factor in the ANOVA with two 

levels for the two expertise groups (i.e. experienced teacher, and pre-service teachers). The four 

video-fragments (i.e. trials) were treated as the repeated within-subject factor in the ANOVA with four 

levels.  

Hypotheses 3 and 4 were tested using five shorter video segments involving instances with salient, 

disruptive events. These five segments were used as the repeated within factor in respective ANOVAs, 

resulting in a 4 x 5 repeated factorial design. The procedure to select these segments is described in 

the respective results sections of hypotheses 3 and 4. For hypothesis 7 timestamp distributions are 

reported and qualitatively inspected to investigate whether experienced teachers detect relevant 

events sooner than pre-service teachers. 

 

 

3.3 Results 

3.3.1 Processing time: mean fixation duration (hypothesis 1) 

The 2 x 4 repeated mixed ANOVA did not reveal a significant main effect for level of experience, F(56,3) 

= 0.67, p = .796. Partial η2 = .001 indicating a virtually non-existent effect size. Figure 3.2 below shows 

that there are virtually no differences between the two groups on mean fixation duration for each of 

the four videos. This finding is atypical, as mean fixation durations have consistently been shown to 

be significantly shorter for more experts looking at domain relevant stimuli (Gegenfurtner, Lehtinen, 

& Säljö, 2011). In fact, the differences in these results are small enough to raise suspicion that there 

might be some other factor obscuring more pronounced differences between the two participant 

groups. 
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Figure 3.2: participants’ mean fixation duration (ms) (two groups) 

 

 

More in depth study of the data revealed that the two samples’ variance was not randomly distributed among 

the participants in each group, but that it gravitated towards differences in experience within each group. 

An easy distinction between first-year (n = 11) and second-year (n = 21) pre-service teachers is 

possible, but for experienced teachers such a natural and intuitive bisection is not possible due to the 

continuous scale of their experience. However, a similar distinction could be made within the group of 

experienced teachers. Teachers who have up to 25 years of experience (n = 14) tended to have higher 

mean fixation durations, than experienced teachers with more than 25 years of experience (n = 15) as 

is shown in Figure 3.3. Inspecting the group mean fixation duration (ms) in Figure 3.3, all four videos 

revealed an inverted-U pattern across the four levels of experience. This indicates that the first year 

pre-service teachers and teachers with >25 years of experience had shorter fixations than the second 

year pre-service teachers and experienced teachers with 10-25 years of experience. Such differences 

were initially obscured using the design with two levels of experience.  
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Figure 3.3: participants’ mean fixation duration (ms) (four groups) 

  

A mixed 4 x 4 repeated factorial ANOVA was used to test whether there is a main effect for experience 

on mean fixation duration using a four-group research design. The F-test showed a significant main 

effect for experience F(56,3) = 2.855, p = .046 with a partial η2 = .14 indicating a large effect size. While 

the change from a two-sample to a four-sample research design was made post-data-collection, this 

design is better-suited to interpreting the data. The analyses for the hypotheses tested below have 

been changed to a four-group 4 x 4 repeated mixed ANOVA described above. 

 

3.3.2 Scanning of the classroom: scan path length (hypothesis 2)  

The mixed 4 x 4 repeated ANOVA revealed a statistically significant main effect for level of experience, 

F(56,3) = 2.991, p = .039. Partial η2 = .14 indicating a large effect size. Unlike the data for mean fixation 

duration (hypothesis 1) that showed an inverted U-pattern, the data for hypothesis 2 indicates a 

positive linear relationship between scan path length (measured in pixels) and level of experience. The 

results are consistent across the four videos. These results indicate that more experienced teachers 

do look around more in the classroom. 

 

3.3.3 Eye tracking: total dwell time (hypothesis 3)  

The tests for hypothesis 1 and 2 were performed on the data of complete video fragments. For 

hypotheses 3 and 4, shorter video segments (12 – 15 seconds) of instances where the teacher has to 

divide his/her attention between one salient event and the rest of the classroom were used. The 

procedure to select segments from the longer fragments is described below. First, timestamps of each 

video fragment used in the experiment were screened to determine whether they clumped together 

in clusters. A timestamp cluster was selected when at least 75% of the participants in all four groups 

produced a timestamp (i.e. detected an event). Secondly, a pupil was considered disorderly when the 
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same participants who produced the timestamps identified the pupil as disorderly during the first 

question of the retrospective recall. This procedure resulted in five video segments (ranging between 

11 – 16 seconds) which met the criteria and were used to test hypothesis 3 and 4. 

A mixed 4 x 5 repeated ANOVA was used to test whether more experienced participants had shorter 

total dwell time when looking at the disorderly pupil than less experienced participants. The repeated 

factorial design had one between-subjects factor (four levels of experience), and one within-subjects 

factor (five short video-fragments of instances where the teacher had to divide his/her attention). The 

main effect for level of experience was not significant (p = .283).  

 

3.3.4 Eye tracking: number of visits (hypothesis 4) 

A mixed 4 x 5 repeated ANOVA was used to test whether more experienced participants had more 

visits on the disorderly pupil than less experienced participants. The factorial design had one between-

subjects factor (four levels of experience), and one within-subjects factor (five short video-fragments 

of instances where the teacher had to divide his/her attention). A significant main effect was found 

for level of experience, F(56,4) = 2.802, p = .047. Partial η2 = .123, indicating a medium to large effect 

size. The results for hypothesis 6 and 7 show that experienced teacher do not look longer or shorter 

at disorderly pupils during classroom events, but do check up on them more often. 

 

3.3.5 Number of generated timestamps (hypothesis 5) 

As with hypothesis 1 and 2, and opposed to hypothesis 3 and 4, subsequent statistical tests were 

performed on the data of the four complete video fragments as used in the experiment. The mixed 4 

x 4 repeated ANOVA revealed no statistically significant main effect for level of experience, F(56,3) = 

1.595, p = .201. Partial η2 = .083 indicating a medium effect size. No significant effect was found for 

the frequency with which the participants generated timestamps. 

 

3.3.6 Number of pupils noticed involved in events (hypothesis 6) 

The repeated mixed ANOVA reveals a statistically significant main effect for level of experience, 

F(56,3) = 4.955, p = .004. Partial η2 = .207 indicating a large effect size. 

 

3.3.7 Timestamp distribution patterns (hypothesis 7) 

To investigate whether more experienced teachers detect classroom events sooner than pre-service 

teachers clusters of timestamps (indicating that a participant detected a classroom event) and their 

distributions over time were studied. Timestamp clusters were selected if they met two criteria: 1) the 

timestamp cluster must contain timestamps of at least 75% of the participants from each of the four 
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groups, and 2) at least one of the four groups starts generating timestamps earlier in the timeline than 

the other groups. Five timestamps clusters were identified using these two criteria.  

The graphs presented below (Figures 3.4 through 3.8) illustrate the cumulative generation of 

timestamps (y-axis) over time (x-axis) using the in-video time index in seconds. Pre-service teachers 

consistently generated smaller absolute amounts of timestamps than more experienced teachers. In 

order to compare between unequal numbers of timestamps the y-axis of the graphs presented below 

have been transformed to the relative cumulative number of timestamps. 

 

 

Figure 3.4: cumulative number of timestamps over time for segment 1 

 

 

 

Figure 3.5: cumulative number of timestamps over time for segment 2 

 

The graphs show that pre-service teachers’ cumulative relative number of timestamps is lower than 

that of the experienced teachers’. This indicates that pre-service teachers generate more timestamps 

towards the end of the video segments (i.e. detect the classroom event later than the experienced 

teachers). Furthermore, Figures 3.6, 3.7 and 3.8 (see below) also display an ‘elbow’ curve (indicted by 

a dashed line in the respective graphs) in the pre-service teachers’ data. From this point the 
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increments in number of timestamps increases, resulting in a steeper line. This ‘elbow’ point indicates 

that the classroom event became apparent to (i.e. was detected by) a large portion of the pre-service 

teachers, whereas the event was already apparent to a large portion of the experienced teachers prior 

to that moment in time. 

 

 

Figure 3.6: cumulative number of timestamps over time for segment 3 

 

 

 

Figure 3.7: cumulative number of timestamps over time for segment 4 
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Figure 3.8: cumulative number of timestamps over time for segment 5 

 

The point that a large portion of the experienced teachers detected the event sooner is further 

illustrated by Table 3.1, which shows the percentage of timestamps generated before the ‘elbow’ 

point in the data. The data in this table shows that more experienced teachers noticed the event 

before the ‘elbow’ point than pre-service teachers, particularly first year pre-service teachers. 

 

Table 3.1: percentage of timestamps pre-event per subgroup 

Group Segment 3 Segment 4 Segment 5 

E>25 57.89 61.54 75.00 

E10-25 61.90 66.67 61.54 

N2 35.29 38.46 62.50 

N1 25.00 28.57 41.67 
 

 

This finding begs the question: what salient features are needed for pre-service teachers to pick up on 

the classroom event? In other words, what was happening at the time of the elbow in the graph that 

caught the pre-service teachers’ attention? Below are descriptions of what happened in the 

classrooms of the respective video segments. 

In segment 3 (see figure 3.6) we see that at second 3 (i.e. the start of this timestamp cluster) a boy 

and a girl start smiling and then laughing loudly. While doing so they turn around at second 5 (the 

elbow point) making loud contact with the two pupils behind them being clearly distracted from their 

work. 
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In segment 4 (see Figure 3.7) we see that at second 71 into the video (i.e. the start of this timestamp 

cluster) a pupil turns his head towards the window of the classroom and makes eye-contact with 

another pupil off-screen. At second 74 (i.e. the ‘elbow’ point) the pupil on-screen sticks out his tongue 

at the pupil off-screen. 

In segment 5 (see Figure 3.8) we see that at second 167 (i.e. the start of this timestamp cluster) that 

a pupil makes subtle physical contact with the back of the head and chin of the pupil next to him, in 

order to direct the attention of the latter towards the assignment on their desk. When this does not 

work the first time, the first pupil repeats the process more forcibly right after second 172 (i.e. the 

‘elbow’ point). 

In all three cases described above there was an escalation of the classroom event at the time of the 

‘elbows’ in the graphs. These escalations are very salient, either with big physical movements or loud 

noises. 

 

 

3.3.8 Verbal protocol: number of relations between events (hypothesis 8) 

“According to you, are any of these events related to each other?” 

The repeated mixed ANOVA reveals a statistically significant main effect for level of experience, 

F(56,3) = 4.325, p = .008. Partial η2 = .173 indicating a large effect size.  

During data collection, the researchers noted that certain participants (predominantly experienced 

teachers) did not report relationships between events directly, even though they were prompted to 

explicitly verbalize this information. These participants described the classroom situation as a whole, 

instead of parsing out relationships between events and the pupils involved with them. Factors 

influencing classroom management were reported instead of identifying individual students. E.g. 

‘experienced teachers 34’: 

 

 

“I see that everything which I see is related to the same thing. First, the class 

needs to calm down before you can start. In this case, I feel that the teacher 

hasn’t started yet. She didn’t make sure the class was calm. She didn’t give 

them the instruction to settle down. And the pupils take advantage of that. It 

isn’t the pupils’ fault though; it is all about the person in front of the classroom. 

You as a teacher need to make sure they calm down and get to work.” 
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Participants that offered holistic descriptions without reporting specific relationships (as prompted) 

show up in the data as having reported zero relations, which understates and miscalculates their 

understanding of the situation. This is also reflected in the univariate post-hoc tests, described below. 

In the analysis of variance performed for this measure, zeros were not weighed. The one-way ANOVAs 

performed on this data show that three videos yielded significant results; Video 1 (F (3, 58) = 5.022, p 

= .004), Video 2 (F (3, 58) = 5.216, p = .003), Video 3 (F (3, 58) = .547, p = .652), and Video 4 (F (3, 58) 

= 6.112, p = .001). 

 

 

3.4 Discussion 

This study set out to investigate how experienced teachers maintain an overview of their classrooms. 

We used the framework of case based reasoning to answer this question. Case based reasoning 

involves (1) being able to obtain sufficient relevant situational information; (2) detect classroom 

disturbances early on so as to avoid escalation; and (3) map the current situation onto previously 

encountered ones to retrieve effective solutions from their knowledge base to cope with the current 

situation. The main findings of this study are presented below. When appropriate, results from one 

hypothesis are corroborated with findings from other hypotheses. 

 

3.4.1 Main findings 

Processing time: mean fixation duration (hypothesis 1). The results showed an inverse U-

pattern across the four groups of participants of ascending experience. The least experienced 

participants (1st year pre-service teachers) and the most experienced teachers (with more than 25 

years of teaching experience) had the lowest mean fixation duration. While this was expected for the 

more experienced teachers, this finding goes against a large body of evidence showing that novices 

spend more time looking at stimuli (Just & Carpenter, 1976; Van Gog, Paas, & Van Merriënboer, 2005), 

including Van den Bogert et al. (2014). An possible explanation for this unexpected finding might be 

that first year pre-service teachers only had 10 hours of actual teaching experience. This may simply 

be too little experience for first year students-teachers to be able to detect relevant classroom events. 

In the absence of detected classroom events, the first year pre-service teacher will just keep scanning 

the classroom, resulting in shorter fixations (instead of fixating on them). In essence, the first year pre-

service teachers may be ‘functionally blind’ to these events. This alternative is consistent with the 

finding that 1st year students performed poorly on measures of detection (hypothesis 6 and 7) and 

interpretation (hypothesis 8) described below. The reason that Van den Bogert et al.’s (2014) study 

does not report similar results might be due to the small sample size. Another surprising finding is that 
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second year pre-service teachers and teachers with up to 25 years of experience have comparable 

fixation durations. To conclude that these two groups who differ greatly in teaching experience 

performed comparably is not accurate. The results from the other hypotheses show that in the same 

amount of time (i.e. mean fixation duration), experienced teachers detect more events and interpret 

them in far greater depth than the second year pre-service teachers. Simply measuring the time they 

look at a classroom event does not reflect the amount of underlying cognitive operations.  

Scanning of the classroom: scan path length (hypothesis 2). The results show that there is a 

positive linear relationship between teaching experience and scan path length (i.e. the total distance 

(in pixels) a participant’s gaze traverses between all gaze point samples collected over the length of 

the video). This indicates that more experienced teachers look around the classroom more during 

teaching. The relevance of this finding is that continually collecting situational information is expected 

to be an important mechanism by which teachers are able to detect relevant classroom events early 

on. The findings for hypothesis 7 (described below) further elaborate on how more experienced 

teachers are better able to detect precursors of classroom events.  

Eye tracking: total dwell time (hypothesis 3). Hypothesis 3 showed that there was no 

significant effect for total dwell time when dividing attention between salient events (i.e. disruptive 

classroom events) and the rest of the class. The line of thought leading to this hypothesis was that 

more experienced teachers were expected to need less cumulative time looking at salient (i.e. 

disruptive) pupil(s). This appears not to be the case. It takes as much time for experienced teachers to 

keep an eye on disruptive pupils as it does for pre-service teachers. 

Eye tracking: number of visits (hypothesis 4). While teachers of all levels of experience spend 

about as much time looking at the salient (i.e. disruptive) pupil, they do so with a statistically 

significant difference in number of visits. This indicates that teachers with more experience look at 

the disruptive pupil for shorter periods, then look at other features in the classroom before revisiting 

the disruptive pupil more often than pre-service teachers. This allows the more experienced teacher 

to keep a better overview of the classroom. One disruptive pupil has the tendency to instigate other 

disturbances in the classroom. Experienced teachers possess the knowledge necessary to detect these 

epiphenomenon/ satellite events more quickly, and spend short bursts of attention on the disruptive 

pupil while checking up on the rest of the classroom. Conversely, pre-service teachers spend longer 

periods of time looking at the disruptive pupil while other disruptions and cues remain unchecked in 

the rest of the classroom. 

Number of generated timestamps (hypothesis 5). The results for the number of generated 

timestamps did not show any significant differences. This indicates that the amount of experience 

does not affect how many timestamps a participant generates. This effect was reported by Van den 
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Bogert et al. (2014), but was not replicated here. However, the non-significant difference in generated 

timestamps (i.e. detected events) contradicts the significantly lower number of pupils reported to be 

involved in classroom events (hypothesis 6). Alternatively, pre-service teachers may have generated 

multiple timestamps for the same events, inflating the number of events they have notices. The 

current research design does not control for such ’copy timestamps’, where one participant generates 

multiple timestamps for one event (e.g. to signify different stages of escalation, or to notice that the 

event persists). Although our research design does not account for such a discrepancy, future studies 

should employ measures to control for ‘copy timestamps’, by collecting verbal data for each 

timestamp.  

Number of pupils noticed involved in events (hypothesis 6). The results show that more 

experienced teachers notice more pupils as involved in classroom events. Pre-service teachers mostly 

reported pupils who were directly involved in the event as an acting agent. More experienced teachers 

elaborated on how other pupils were affected by the (problem) behavior of the pupils directly 

involved. Being able to do so should allow teachers to form a more comprehensive view of the 

classroom. 

Timestamp distribution patterns (hypothesis 7). The results indicate that in certain cases 

more experienced teachers detect classroom events sooner than pre-service teachers. The latter only 

starts noticing the event (i.e. generating timestamps) once the event starts to escalate. Pre-service 

teachers rely more on overt physical movement to notice the event. More experienced teachers 

notice subtle precursors to the event. Experienced teachers’ ability to notice events sooner allows 

them to intervene with less invasive corrective measures (e.g. using a glance or calmly calling out the 

pupils name) to restore a productive classroom atmosphere. Pre-service teachers’ late detection, after 

the event has escalated, calls for more drastic interventions, leading to longer, more intense lapses 

from pupils’ working and learning. 

Verbal protocol: number of relations between events (hypothesis 8). The results show that 

more experienced teachers report more relationships between reported events. Surprisingly, it is not 

the most experienced teachers who report in this manner, but the teachers with 10-25 years of 

experience. As noted in the Results section, this is likely due to our operationalization. According to 

our findings, teachers with more than 25 years of experience report perceived relations (even when 

prompted) in terms of underlying factors (e.g. pre-requisites for learning or teacher behavior) for 

events, rather than in terms of individual pupils/ events and their relations. While their verbal protocol 

does contain valuable, relevant information, it was not apparent simply by counting the number of 

relationships reported. The operationalization used in this study might yield relevant results for 

teachers up to 25 years of experience, future studies investigating teachers with more than 25 years 
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of experience should consider using other approaches, because the current operationalization does 

not fit with the natural narrative style of the most experienced teachers. 

 

3.4.2 Limitations  

A limitation to consider before commencing other studies on this topic is the matter of how to 

demarcate participant groups based on level of experience. As seen in this study, the groups of first 

year students with only 10 hours of experience perform differently than pre-service teachers with an 

additional 40 hours of teaching experience. The same holds true for experienced teachers up to and 

over 25 years of experience. Our analyses accounted for this difference adapting a four group research 

design leading to unequal sub-sample sizes for the four expertise groups. This is undesired when using 

ANOVAs. Future studies should consider these findings when constructing their research design. A 

second limitation is the use of video fragments instead of collecting data in the classroom using mobile 

eye trackers. While this could raise the ecological validity of the study, it comes with many problems. 

The participants move their heads and/ or walk through the classroom, making the perspective not 

stationary. This makes the collected data less accurate. Also, preparing data for analysis takes many 

hours. Furthermore, because every classroom will be different, comparison between participants is 

impeded. 

 

3.4.3 Recommendation for future research 

While this study investigated how teachers maintain an overview of the classroom, even in the 

presence of persistent distractors, other studies could focus on how teachers establish such an 

overview. For example, focusing on how teachers look at the classroom during the first few seconds 

could be a useful approach. The idea is akin to problem exploration strategies from other domains. 

Tentative results from timestamp distributions (hypothesis 7) in the current study could be further 

investigated, because stronger data on this topic will elucidate patterns in how fast experienced 

teachers notice which types of (precursors of) events. Furthermore, well-designed studies could 

elucidate the relationship between fast recognition of these precursors and the prevention of 

classroom disturbances. Identification of types of precursors may also provide teacher trainers with 

tools to prepare and support pre-service teachers.  

 

3.4.4 Implications for educational practice 

While most researchers agree that classroom management relies heavily on practical knowledge 

which is mainly tacit and hard to articulate, most studies in classroom management rely on verbal 

measures such as interviews or questionnaires. The current study shows that nonverbal measures, 
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such as eye tracking and timestamps, can elicit relevant aspects of classroom management expertise 

that are not easily verbalized. Combining these measures with verbal protocol enables researchers to 

make inferences that cannot be made from either data source alone.  

The findings of this study have implications for the teaching of pre-service teachers. Looking at the 

difference between first and second year pre-service teachers, we see that second year students are 

more aware of problems in the classroom in comparison to first year students, who seem to be 

unaware (of the relevance) of what is happening in the classroom. The difference in teaching 

experience between these two groups in our sample is 40 hours. It can be argued that pre-service 

teachers begin to notice relevant classroom events between 10 and 50 hours of teaching experience. 

This process might be facilitated by presenting first year students with videos of classroom situations 

that are annotated with what experienced teachers’ see, notice and how they interpret these 

situations. Making pre-service teachers aware of, and training these aspects of teaching, should help 

pre-service teachers get more out of their first year internship. Considering that maintaining an 

overview of the classroom is conditional for other competencies of teaching, establishing sound 

classroom management skills early on allows beginning teachers to focus on developing other 

competencies in the classroom. 
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Chapter 4 

An Exploration of Collaborative Tagging as a 

Means to Investigate Teachers’ Knowledge 

 

 

 

 

 

The aim of the study was twofold: investigate whether Collaborative Tagging is a viable method to 

elicit teachers’ knowledge, and investigate whether tags contain sufficient nuances and differentiate 

between levels of teacher experience. Mentor teachers and pre-service teachers provided tags that in 

their opinion reflected the most important teaching aspects in recorded classroom situations. Findings 

show that collaborative tagging is viable and that tags can differentiate between the size and 

specificity of experienced and pre-service teachers’ respective vocabulary, on which aspects of 

teaching they focused, and depth of understanding of the classroom situations. Avenues for future 

research are discussed. 

 

 

 

 

 

 

 

 

 

 

This chapter is submitted as: van den Bogert, N., Crasborn, F., van Bruggen, J., & Jochems, W. An 

Exploration of Collaborative Tagging as a Means to Investigate Teachers’ Knowledge.  
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4.1 Introduction 

Being able to manage the classroom is considered an important skill for effective teaching (Evertson 

& Weinstein, 2006). Empirical studies show that this strongly relates to student achievement (Wang 

et al., 1993). Educational researchers and teacher-trainers (Brouwers & Tomic, 2000) identify 

classroom management as a major pitfall for beginning teachers. Failure to master classroom 

management is related to teacher stress/burn-out (Blase, 1986; Borg et al., 1991; DeRobbio & 

Iwanicki, 1996; Friedman, 1995; Keiper & Busselle, 1996; Kyriacou, 1980; Lewis, 1999). Teacher 

attrition from the workforce after five years of teaching is estimated between 25% (Boe et al., 2008; 

Smith & Ingersoll, 2004) and 50% (Kaiser, 2011). Developing a firm understanding of what teachers 

observe and notice, that guides their classroom interventions, and providing pre-service teachers with 

effective classroom management strategies is vital to ensure that teachers become and remain 

competent and active in the workforce. 

 

It is important to understand the underlying knowledge that supports teachers in keeping a firm 

understanding of what is happening in the classroom. Therefore, it is of interest for educational 

researchers, teacher-trainers and teachers themselves to produce an understanding of teacher’s 

knowledge. Furthermore, this knowledge can enable teacher-trainers and mentor teachers (MTs) to 

improve the support they provide to pre-service teachers (Evertson & Weinstein, 2006). Studying what 

experienced teachers and pre-service teachers recognize as important when observing classroom 

situations and clarifying the differences between these two groups helps accomplish the above. 

Fenstermacher (1994) notes that it is important to differentiate between two types of teaching 

knowledge: formal knowledge, the knowledge pre-service teachers gain through their teacher training 

(knowledge-for-practice; Cochran-Smith and Lytle, 1999) and the knowledge they gain through 

teaching experience (knowledge-of-practice). The latter reflects teachers’ knowledge and beliefs 

about their own teaching (Carter, 1990; Fenstermacher, 1994; Johnston, 1992).  

 

Teaching knowlegde has remained a steady interest of educational researchers for the past decades. 

A literature search for this study on teacher knowlegde revealed many small scale studies on very 

specific topics. Yet review studies integrating this body of research seem to be non-existent; therefore 

it remains difficult to provide a comprehensible overview of the state of the art of this body of 

knowledge. Moreover, investigation of teaching knowledge has methodological limitations. First, it is 

hard to elicit this type of knowledge because it involves highly automatized and tacit knowledge 

(Meijer et al., 2002), which makes it hard for teachers to articulate. Second, a large part of teaching 

knowledge that is articulated remains unshared among teachers (i.e. different teachers possess 
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different knowledge). Looking at the design and approach of the studies in this body of research, it 

becomes apparent that almost all studies use qualitative research methods (Ben-Peretz, 2011). In 

many cases, researchers opt for the use of (semi-structured) interviews to elicit teachers’ knowledge. 

This enables researchers to adhere to the nature of teachers’ knowledge: interviews provide an open 

format which does justice to the nature of teachers’ knowledge. However, methodologically speaking, 

qualitative research makes use of rather small sample sizes and interpretative analyses. While 

research methods that enable researchers to investigate larger samples of teachers are beneficial, 

only one qualitative study was found. Meijer, Verloop, and Beijaard (2001) report on the construction 

of a questionnaire using closed-format items. While the authors claim that the reader can conclude 

that their investigation was “reasonably successful” (page 182), the study has some methodological 

limitations. The response rate was rather low with 69 (46%) returned questionnaires, which provides 

a rather small basis for validity, reliability and arguably identification of scales. More fundamentally, 

the items were derived data-driven from an in-depth qualitative study with only n = 13, thus it remains 

unclear whether the collection of items on the questionnaire reflects the breadth and depth of 

knowledge of teachers in general. In other words, we only have information about the knowledge 

intercept between the original 13 teachers and the 69 teachers that filled out the questionnaire. The 

unshared knowledge –as described above- of the 69 questionnaire teachers is not reflected in the 

questionnaire and remains obscure. Hence, studies investigating alternative research methods on 

teaching knowledge should focus on three criteria: (a) use an open format (like interviews) to do 

justice to the multifaceted nature of teacher knowledge, (b) direct observation of the teacher 

knowledge, instead of constructing more quantitative instruments from the qualitative data of a small 

sample, and (c) efficiently investigating larger samples of teachers. 

  

4.1.1 Collaborative tagging 

The method proposed in this study that adheres to the above three criteria is collaborative tagging 

(Lambiotte & Ausloos, 2006; Mika, 2005; Vander Wal, 2004), and can be seen as a tripartite network 

of persons, content and tags. Typically tagging is done online, where a person comes across an 

interesting piece of content (e.g. video, picture, book, URL, etc.). To make the content easily accessible 

for future use, the person adds metadata to that content in the form of keywords or short phrases 

(i.e. tags). In most cases people are free to choose their own tags to describe, characterize and 

categorize the content, rather than choosing from a pre-defined vocabulary (Noruzi, 2006). This 

freedom to choose one’s own tags qualifies as an open format, satisfying the first criterion. Tagging 

also allows obtaining data directly from participants, satisfying the second criterion. Each participant 

independently provides his/her own descriptions and characterizations of the content. No other 
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instrument (or the construction thereof) based on qualitative data obtained from smaller subsets of 

participants, as with questionnaires, is required. Furthermore, tagging promises to be an efficient data 

collection method to obtain data from larger samples, satisfying the third criterion. Tagging a piece of 

content takes at most one minute; data can be obtained simultaneously from multiple independently 

tagging participants; and people have been found to be quite willing to provide their tags (Hammond, 

Hannay, Lund, & Scott, 2005). Empirical studies investigating tags that were provided online (such as 

on Youtube.com or Flickr.com) range up to several thousands of users (e.g. Au Yeung, Gibbins, & 

Shadbolt, 2007; Jäschke, Marinho, Hotho, Schmidt-Thieme, & Stumme, 2007). Realistically, for a study 

investigating teachers’ knowledge this number is capped by the availability of teachers. Initially, the 

open format of collaborative tagging combined with the fact that the tags are obtained from a large 

sample might raise concerns that the resulting set of tags will be large and incoherent. However, 

empirical studies show that tag frequencies follow a long-tail distribution (Syn, 2014). In other words, 

a large proportion of the generated tags are represented in a relativly small portion of tags, making it 

a manageable dataset. Apart from the three criteria described above, collaborative tagging appears 

to be a research method worth investigating because tags also provide insight into a participant’s 

characteristics. Domain specific expertise prominently accounts for differences in the tags provided 

by different users (Golder & Huberman, 2006). The tags of users with more domain specific expertise 

reflect more specificity, while novices use more generic terms. While these studies have been 

conducted by researchers in the field of computer science, their findings reflect those of researchers 

in the social sciences. For instance the work by Tanaka and Taylor (1991) showed that domain specific 

experts’ descriptions of domain relevant visual material were more specific and accurate than novices. 

Furthermore, tags have a number of characteristics that make it a viable candidate for investigating 

teacher knowledge. Tags mainly reflect how knowledge is used, instead of reflecting more theoretical/ 

formal ontologies of domain specific knowledge (Begelman, Keller, & Smadja, 2006). This aspect 

implies that tags may very well be able to elicit teacher knowledge as it is used instead of more 

formalized teacher knowledge. The above provides a case that in principle makes collaborative tagging 

a viable candidate to explore teachers’ knowledge in a larger sample, while doing justice to the multi-

faceted aspects of that type of knowledge. 
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4.1.2 Learning To Notice 

If the teaching experience of participants influences the tags they provide, then a framework is needed 

to distinguish between verbal expressions found in the tags that reflect different levels of experience. 

Van Es and Sherin (2002b) provide a four level framework how teachers with increasing levels of 

experience notice relevant aspects of classroom life. Their description of noticing aligns with the 

purpose of the current study in several ways. First, noticing involves identifying what is important in a 

teaching situation. Teachers must prioritize aspects from the plethora of what is happening in the 

classroom. Second, noticing means that a proficient teacher can make connections between specific 

classroom events and broader principles of teaching and learning. They distinguish four levels in the 

development of learning to notice. On the first level the teacher mainly describes classroom situations 

and evaluates them. No analyses are done or references are made towards broader principles. On the 

second level, teacher provide a mix of descriptions, evaluations and (partial) analytical chunks on the 

observed classroom situations. On the third level teacher provide complete analytical chunks and 

evaluate the situation. On the fourth level, teachers provide complete analytical chunks and provide 

prescriptions for teacher actions. 

 

4.1.3 Aims and hypotheses 

The aim of this study is two-fold. First, we intend to investigate the viability and feasibility of 

collaborative tagging method for eliciting and characterizing teachers’ knowledge efficiently from a 

large sample. Several empirical studies have shown that experienced teachers are better able to see, 

detect and interpret classroom events that are relevant to teaching (Van den Bogert et al., 2014; Wolff, 

van den Bogert, Jarodzka, & Boshuizen, 2014). Second, we aim to investigate whether tags obtained 

from teachers contain sufficient nuances (breadth of the vocabulary) and can differentiate between 

more and less experienced teachers (depth of the vocabulary). This second aim is further specified 

into three hypotheses. First, we investigate whether tags reveal that experienced teachers have a 

more extensive vocabulary than pre-service teachers. If this holds true than it can be hypothesized 

that experienced teachers’ tags contain more nuances. Second, tags are able to reveal that 

experienced teachers focus more on underlying aspects of teaching and pupil learning. We 

hypothesize that pre-service teachers will mainly focus on observable classroom events and pupil 

behavior, while underlying principles for learning and teachers action remain undetected. Third, tags 

are able to reveal that experienced teachers perform on higher levels –as described above- of Sherin 

& Van Es’ model of learning to notice. 

 

  



 

 
62 

4.2 Method 

4.2.1 Participants 

The participants in this study were 102 mentor teachers (MTs) in secondary education and 105 pre-

service teachers (PSTs) in their second year of a four year pre-service teacher training program. 

Neither mentor teachers nor pre-service teachers received compensation of any kind for their 

participation. In this study, we use the term mentor teacher (MT) for an experienced teacher of pupils 

who besides his or her regular role as a teacher of pupils, also supervises pre-service teachers during 

practice teaching (Crasborn, Hennissen, Brouwer, Korthagen, & Bergen, 2011). Due to these additional 

responsibility, MTs receive additional training in coaching PSTs. The group of MTs consisted of 55 

(53.92%) men, and 47 (46.08%) women. They had a mean age of M = 44.30 (SD = 10.09). The MTs 

were evenly divided across Languages (n = 32), Science/ Math (n = 27), Social Studies (n = 32), personal 

health and wellness (n = 13) and vocational-technical courses (n = 6). The sum of these numbers is 

slightly higher (n = 110) than the number of MTs because some teachers taught more than one subject. 

The MTs had a mean of 15.79 (SD = 10.18) years of teaching experience. The pre-service teachers 

(PSTs) who participated (n = 105) in this study were enrolled in the second year of the pre-service 

teacher training program. They had approximately 50 hours of hands-on teaching experience, which 

was acquired during a practice placement of eight weeks in the first year of the teacher training 

program, and a practice placement of 12 weeks in the second year of the teacher training program. 

This groups consisted of 58 (55.24%) males and 47 (44.76%) females with a mean age of 20.49 (SD = 

2.24) years. PSTs studied Languages (n = 19), Science/ Math (n = 18), Social Studies (n = 66), and 

vocational-technical courses (n = 2). 

 

4.2.2 Data collection  

Video fragments. Five video-fragments (1m52s – 4m13s) were tagged by the participants in 

this study. The videos contained authentic classroom situations with real pupils (not actors) exhibiting 

classroom management problems that are prevalent in beginning teachers’ practice (e.g. teacher 

losing control of a classroom, disruptive pupils, pupils distracting each other from work). The videos 

were selected by the first and second author on the basis that: representative classroom management 

situations were present, and that all videos had been used in other studies about classroom 

management. Three videos were obtained from the DIDIclass video database (Firssova, 2009). The 

two other fragments were obtained from Van den Bogert et al. (2014), who adopted those video 

fragments from Van Tartwijk et al. (2003). 
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Procedure. Participants were provided with a form with a written instruction, and a format on 

which they could write the tags. Participants were instructed to watch the five videos of classroom 

situations. After each video the participants were prompted to write down at least five short 

descriptors (i.e. tags) that -in their opinion- reflected the central themes of the video. Each tag 

consisted of up to four words. The experiment leader emphasized that the tags were allowed to cover 

every aspect of teaching and pupil behavior, as long as the participant characterized these aspects as 

central themes of the video. The data collection procedure was identical for both expertise groups. 

The MTs’ data collection was conducted at their own schools. The PSTs´ data was collected during one 

of their regular course meetings. The data collection took approximately 40 minutes. Two researchers 

were present during the data collection. 

 

 

4.2.3 Data cleaning  

Necessity for data-cleaning. When dealing with data using a format where people 

independently give open-ended responses, and tagging data in particular (Noruzi, 2007), 

transliterations, plurals, synonyms and typos of one tag exist in the dataset (Golder & Huberman, 

2006; Mika, 2005). When left unresolved each variation of a tag (where the same tag was intended) is 

treated as a separate tag which underestimates concurrence between teachers and impedes the 

analyses. To overcome this, data cleaning in the current study involved identifying tags that have 

different wording but reflect the same meaning, and adjusting their wording to reflect a single tag. 

Selection of data-cleaners. Two data-cleaners were selected for each group of participants. 

Data-cleaners had to meet two criteria to ensure that the tags were interpreted as participants 

intended. First, data-cleaners had to have a background in teaching to understand the jargon in the 

tags, with approximately the same amount of teaching experience as either MTs or PSTs (i.e. had to 

meet the experience inclusion criteria of the research population). Second, data-cleaners needed to 

have a firm understanding of, and sensitivity to, the Dutch language to be able to cluster the 

participant generated tags into cleaned tags. Therefore, the data-cleaners were required to have a 

degree (or being currently enrolled) in a Dutch language study. For the MTs’ data, two professionals 

with a degree in the languages studies and a Bachelor`s degree in Educational Sciences were selected. 

For the PSTs’ data, two pre-service Dutch language teachers in their third year of pre-service training 

were selected. 

Data-cleaning procedure. The data-cleaners were provided with the tags per video-fragment. 

The data-cleaners were instructed to cluster participant generated tags into cleaned tags in two ways. 

First, clustering participant generated tags with strong textual and semantic similarity under a single 
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cleaned tag. For example, in one case participant generated tags were: German, German language, 

German class, class German (or included typo variants of these tags). During the data-cleaning these 

tags were clustered together under a single cleaned tag ‘German class’ as this still closely represents 

the participants’ own wording. Second, clustering participant generated tags with strong semantic 

similarity, but that differed textually. For example, participant generated tags included: [the teacher 

has] no power, no control, no authority, no dominance, lacks authority, is overwhelmed, and the 

pupils have the upper hand. In these cases the cleaned tag selected was the participant generated tag 

that was most prevalent. Participant generated tags were excluded if their meaning could not be 

determined by the data-cleaners.  

 

 To test whether the data-cleaners applied the procedure correctly they were asked to clean the first 

20 participant generated tags from the first video. Their cleaned tags matched, indicating that they 

understood the procedure. Subsequently, the data-cleaners and the first author continued to 

independently clean all the tags of the first video. Cleaned tags were compared between the three of 

them. 

 

Inter-rater reliability. Normally, inter-rater reliability is estimated by computing Cohen’s 

Kappa (Cohen, 1960, 1968; Viera & Garrett, 2005) when coding involves categories raters can choose 

from. However, the data-cleaning procedure described here does not use pre-defined cleaned-tags 

(i.e. categories) the data-cleaners can choose from. So, estimating Cohen’s Kappa is not possible. To 

give an estimation of whether data-cleaner performed their task comparably, both data-cleaners 

cleaned the tags of the first video. Percentages are reported on whether the two data-cleaners 

clustered the participant generated tag under the same cleaned-tag.  

 

For the first video, consensus was achieved for 437 (84.36%) participant generated tags between the 

two data-cleaners and the first author. For the remaining 81 (15.64%) tags, a minor discussion was 

conducted to reach consensus about which cleaned tag the participant generated tag should be 

clustered under. Subsequently, the tags of each of the remaining four videos were cleaned. The 

consensus between the PSTs’ data-cleaners for these videos is presented in Table 4.1. The degree of 

consensus varies between 78.91% - 89.18%, which is within acceptable margins. The inverses in 

percentages (10.82% - 21.09%), i.e. tags showing initial disagreement, were left to be discussed and 

cleaned. It is important to note that counting the number of tags needing to be discussed 

underestimates the true degree of consensus achieved here. In most cases a single discussion point 

resolved an issue involving several similar participant generated tags. As such, the number of decisions 
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to be made is lower than the number of tags that needed to be discussed. The number of decisions 

made for each video is also presented in Table 4.1, and consists of 6.83% - 10.74% of the total number 

of tags in each video. 

 

Table 4.1 

Number (%) of PSTs’ generated tags on which data-cleaners (after discussion) achieved consensus 

including the number of decisions 

 Video 1 Video 2 Video 3 Video 4 Video 5 

Consensus (%) 437 (84.36%) 404 (78.91) 456 (84.44) 433 (85.57) 470 (89.18) 

Discussion (%) 81 (15.64%) 108 (21.09) 84 (15.56) 73 (14.43) 57 (10.82) 

Decisions (%) 43 (8.30%) 55 (10.74%) 46 (8.52%) 51 (10.08%) 36 (6.83%) 

 

 

The MTs’ data-cleaning in Table 4.2 shows that consensus was achieved for 78.16% – 89.94%, 

comparable to that of the PSTs, which left between 10.06% and 21.84% where minor discussion was 

needed to determine under which cleaned-tag the participant generated tag should be clustered.  

 

Table 4.2 

Number (%) of MTs’ generated tags on which data-cleaners (after discussion) achieved consensus 

including the number of decisions 

 Video 1 Video 2 Video 3 Video 4 Video 5 

Consensus (%) 439 (82.67%) 420 (89.94%) 390 (78.16%) 409 (85.21%) 423 (83.76%) 

Discussion (%) 92 (17.33%) 47 (10.06%) 109 (21.84%) 71 (14.79%) 82 (16.24%) 

Decisions (%) 56 (10.55%) 38 (10.06%) 70 (%) 47 (9.42%) 35 (6.93%) 

 

 

Descriptive results from data-cleaning. The descriptive statistics of the PSTs are presented in 

Table 4.3. A total of 105 PSTs participated in this study. Three participants did not generate tags for 

the first video-fragment, because they were late for the joint data-collection session. The total number 

of participant generated tags per video ranged from 506-540, with a mean of 4.82-5.14 tags per 

participant per video. After the data-cleaning the number of cleaned tags ranged from 436 – 472. 

These are the tags that were analyzed and reported on in the Results section. The percentage of 

participant generated tags represented in the set of cleaned tags lies between 84.26% - 91.12%. The 
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inverse (8.88% - 15.74%, not presented in Table 4.3) was excluded from analysis because their 

meaning was unclear to the data-cleaners.  

 

 

Table 4.3 

PSTs’ data-cleaning descriptive statistics 

 Video 1 Video 2 Video 3 Video 4 Video 5 

Number of participants analyzed (N) 102 105 105 105 105 

Number of participant generated tags 518 512 540 506 527 

Mean tags per participant 5.08 4.88 5.14 4.82 5.02 

Number of cleaned tags (%) 

 

472 

(91.12%) 

454 

(88.67%) 

455 

(84.26%) 

436 

(86.17%) 

459 

(87.10%) 

 

 

The descriptive statistics of the MTs are presented in Table 4.4. A total of 101 MTs participated in this 

study. One participant did not complete the data-collection after video 2. The total number of 

participant generated tags per video ranged from 467-531, with a mean of 4.62-5.26 raw tags per 

participant. After the data-cleaning the number of cleaned tags ranged from 351 - 413 cleaned tags 

remained. These are the tags that were analyzed and reported on in the Results section. The 

percentage of participant generated tags that is represented in the set of cleaned tags lies between 

72.69%-81.36%. This means that 18.64% – 27.31% of the participant generated tags were excluded. 

 

 

Table 4.4 

MTs’ data-cleaning descriptive statistics 

 Video 1 Video 2 Video 3 Video 4 Video 5 

Number of participants analyzed (N) 101 101 100 100 100 

Number of participant generated tags 531 467 499 481 505 

Mean tags per participant 5.26 4.62 4.99 4.81 5.05 

Number of cleaned tags (%) 413 

(77.78%) 

374 

(80.09%) 

406 

(81.36%) 

351 

(72.97%) 

367 

(72.69%) 
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4.2.4 Data analysis 

Hypothesis 1. To investigate whether experienced teachers have a more extensive vocabulary 

than PSTs the number of distinct tags was counted. This is the number of tags that remains when all 

copies of cleaned tags are collapsed into one. E.g. the cleaned tag ‘commotion in the classroom’ is 

produced by 32 individual PSTs, but counts as only one distinct tag. This allowed us to calculate how 

many different tags were present in the tag dataset of MTs and PSTs, respectively. Afterwards, to 

compare the vocabulary size between the two groups and their unequal number of total cleaned tags, 

a data-reduction factor was calculated. The data-reduction factor is operationalized as the total 

number of cleaned tags divided by the number of distinct tags. The data-reduction factor has 

theoretically a lower limit of 1.00, meaning that the number of cleaned tags is equal to the number of 

distinct tags (i.e. all clean tags have a frequency of 1). The upper limit is equal to the total number of 

cleaned tags, if all the cleaned tags are identical. In this case the total set of cleaned tags can be 

represented as one distinct tag. Calculating the data-reduction factor divides the total number of 

cleaned tags by 1, giving the total number of cleaned tags as its solution. Smaller data-reduction 

factors indicate that more distinct tags are required to represent the total dataset of cleaned tags. A 

larger data-reduction factor indicates that the participants as a group used more similar tags. 

Hypothesis 2. Tags are expected to reveal that MTs focus more on underlying aspects of 

teaching and pupil learning than PSTs. Distinct tags still contain nuances that fall within a singular 

theme (e.g. ‘commotion in the classroom’, ‘teacher causes the commotion’ ‘commotion prevents start 

class’, etc. are expressions of the theme ‘commotion in the classroom’). Open qualitative cluster 

analysis were used to cluster semantically similar distinct tags into one theme. Then a second 

qualitative analysis was performed to ascertain what these themes pertained to and to determine 

differences between MTs and PSTs. Inter-rater reliability, as with the similar open coding with the 

data-cleaning as described above, was estimated by the percentage of consensus between coders.  

Hypothesis 3. The third hypothesis pertains to how teacher generated tags contain enough 

information to discern between the four levels of Sherin & Van Es’ (2002) model of learning to notice. 

The cleaned tags are either coded as (a) descriptive tags, meaning they only contain information about 

observable/ overt classroom events; (b) evaluative tags, meaning they contain an appraisal of what is 

seen in the video; (c) analytic tags, these are tags that contain information about underlying principles 

to learning and teaching; and (d) prescriptive tags, which contain information about alternatives for 

teacher action. A further distinction is made between positive and negative evaluations, to discern 

whether the groups of teachers differed in the type of evaluations they make. 

 

  



 

 
68 

4.3 Results 

4.3.1 Hypothesis 1: Size of teachers’ vocabulary 

The cleaned dataset can be represented as a list of distinct tags in combination with frequencies, 

showing how many times each distinct tag is found in the dataset. The list of distinct tags is used to 

determine the size of the vocabulary. The PSTs’ vocabulary for Video 1 through 4 ranges between 64-

72 distinct tags. Video 5 has a markedly larger vocabulary consisting of 88 distinct tags (Table 4.5). The 

list of distinct tags found in the MTs’ cleaned tag set ranges between 78-106, which is higher in all 

videos than those of the PSTs (Table 4.6). 

 

The data-reduction factor can be used to compare vocabulary size between the two groups and their 

unequal number of total cleaned tags. The data-reduction factor is calculated by dividing the total 

number of cleaned tags by the number of distinct tags. The smaller data-reduction factor for MTs 

indicates that more distinct tags are required to represent the total dataset of MTs’ cleaned tags. This 

indicates that MTs have a more diverse vocabulary than PSTs. 

 

Table 4.5 

Descriptive results on PSTs’ vocabulary size 

 Video 1 Video 2 Video 3 Video 4 Video 5 

Number of distinct tags after data cleaning 64 72 67 66 88 

Data-reduction factor (=cleaned tags/ distinct 

tags) 7.38 6.31 6.79 6.61 5.22 

 

 

Table 4.6 

Descriptive results on MTs’ vocabulary size 

 Video 1 Video 2 Video 3 Video 4 Video 5 

Number of distinct tags after data cleaning 106 78 80 78 96 

Data-reduction factor (=cleaned tags/ 

distinct tags) 
3.90 4.79 5.08 4.50 3.82 
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4.3.2 Hypothesis 2: Themes, teachers’ focus on aspects of classroom situations 

The initial textual data-cleaning retained many variations or nuances on the same theme within the 

cleaned-tag sets, e.g.: ‘disorder in the classroom’, ‘teacher causes own disorder’, ‘chaos’, ‘commotion. 

To ascertain whether MTs focus more on aspects related to teaching and pupil learning, tags that 

showed such thematic similarity were clustered together into ‘themes’. In the example above, cleaned 

tags were aggregated in the theme ‘disorder’. As with the data-cleaning procedure described in the 

Methods section, the qualitative analysis to discern themes amongst the cleaned tags was performed 

using an open coding procedure. Two coders independently coded a theme for each cleaned tag for 

10% of the data. Subsequently, the degree of consensus was calculated. The initial consensus was 

84.6% across the coded cleaned tags. Consensus on the remaining 15.4% of the cleaned tags was 

achieved by discussion. No major issues arose during discussion. Then, the cleaned tags of the 

remaining videos were clustered in themes. Aggregating the cleaned tags in all of the five videos 

yielded 75 themes. Twenty-six of the themes were used by both MTs and PSTs and represents 81.1% 

of the total raw tags. Twenty-nine themes were exclusively used by MTs, but only represent 9.15% of 

the raw tags. Themes involve pre-requisites for learning (9 themes), teacher evaluations (8 themes) 

of which 3 themes are positive evaluations and 5 themes are negative evaluations. Looking at the 

negative evaluations, they differ from the negative evaluations of PSTs (described below). MTs’ 

negative evaluations pertain to positive aspects of teacher performance that are lacking in the 

observed teacher’s behavior in the recorded video, showing MTs’ knowledge about what is needed 

for good teaching. Pupils’ negative behavior and the pedagogical method are represented by 3 and 4 

themes, respectively. Twenty themes were exclusively used by PSTs, and represent only 9.68% of the 

raw tags. PSTs’ themes involve a focus on overt/ observable behavior (e.g. ‘pupils call each other 

names’, ‘pupils are rude‘) (8 themes) and negative teacher evaluations (5 themes). Note that no 

positive teacher evaluations are found in the PSTs tag set. Four themes were nondescript remarks 

about what happens in the video, notably: ‘German [language]’, ‘story’, ‘sophomore year’. 
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4.3.3 Hypothesis 3: Discerning level of expertise from tags 

Two raters independently coded the same video (10% of the complete dataset) for five categories: 

descriptions, positive evaluations, negative evaluations, analytic chunks, prescriptions for teacher 

action (Van Es & Sherin, 2005). The inter-rater reliability was estimated at Cronbach’s α = .74, which 

is considered substantial agreement (Viera, Joanne & Garnett, 2005). The remaining videos were 

divided amongst the two raters. The results from this analysis are presented in Tables 4.7 and 4.8.  

 

Tabel 4.7 

PSTs’ typology of tags based on Van Es & Sherin’s model of learning to notice 

 Video 1 Video 2 Video 3 Video 4 Video 5 

Descriptive 370 (75,98%) 306 (67,40%) 270 (59,34%) 305 (69,95%) 260 (56,64%) 

Negative evaluation 114 (23,41%) 146 (32,16%) 185 (40,66%) 122 (27,98%) 175 (38,13%) 

Positive evaluation 3 (0,62%) 2 (0,44%) 0 9 (2,06%) 22 (4,79%) 

Analytic 0 0 0 0 2 (0,44%) 

Prescriptive 0 0 0 0 0 

 

 

PSTs’ tags mostly use descriptive tags (56,64% - 75,98%), which is higher than the proportion of 

descriptive tags generated by MTs (26.70% - 53.28%). Negative evaluations are prevalent in both 

groups within comparable ranges, except for video 1 where MTs’ tags are 52.39% opposed to 23.41% 

for PSTs. Positive evaluations and analytic tags are almost absent from the PSTs’ dataset. MTs’ 

proportions of positive valuations vary wildly across the videos (0% - 24.25%). Analytic tags, whilst 

with low proportions, are consistently found across the five videos (5.29% - 17.00%). Prescriptions for 

alternative teachers action are (nearly) absent in both groups of teachers. 

 

Tabel 4.8 

MTs’ typology of tags based on Van Es & Sherin’s model of learning to notice 

 Video 1 Video 2 Video 3 Video 4 Video 5 

Descriptive 162 (38.76%) 192 (50.79%) 195 (48.03%) 187 (53.28%) 98 (26.70%) 

Negative evaluation 219 (52.39%) 147 (38.89%) 137 (33.74%) 82 (23.36%) 154 (41.96%) 

Positive evaluation 0 19 (5.03%) 3 (0.74%) 56 (15.95%) 89 (24.25%) 

Analytic 37 (8.85%) 20 (5.29%) 69 (17.00%) 26 (7.41%) 26 (7.08%) 

Prescriptive 0 0 2 (0.49%) 0 0 
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4.4 Discussion 

This study can be seen as a proof of concept that teacher generated tags can be used to elicit aspects 

of teachers’ knowledge. The current study’s aim was two-fold: to investigate the viability of 

collaborative tagging for characterizing teachers’ knowledge and whether tags provide sufficient 

nuances to differentiate between more and less experienced teachers using Van Es & Sherin’s (2002) 

framework of learning to notice. The findings on the three hypotheses derived from this aim are 

described below. Concerning the first hypothesis, the results show that the MTs’ vocabulary is larger 

and contains more nuances. More distinct tags were found for MTs than for PSTs. The smaller data 

reduction factor for MTs shows that more distinct tags are needed to represent the entire set of MTs’ 

cleaned tags, indicating a broader and more varied vocabulary. Our findings indicate that even short 

descriptions such as tags contain enough information to discern nuances between experienced and 

pre-service teachers.  

 

The second hypothesis stated that tags would reveal that experienced teachers focus more on aspects 

of learning and teaching, whereas PSTs tend to focus more on superficial aspects of classroom 

situations. The findings from the MTs’ tags show that MTs focus on pre-requisites for learning, and 

teacher evaluations that are concerned with whether pupils learn something. To a smaller degree they 

focus on pupils’ negative behavior and the pedagogical methods employed. These concerns differ 

markedly from those extracted from PSTs generated tags. PSTs tend to focus on overt/ observable 

pupil behavior and make exclusively negative teacher evaluations. There is an important distinction 

between MTs’ and PSTs’ negative evaluations. PSTs only comment negatively on teacher performance 

that they actually observe. MTs’ negative evaluations, however, provide sharper insight into what is 

needed to support pupil learning and instead elicit elements of good teaching that are lacking (i.e. 

explicitly noted by the participant as not observed) in the teacher’s performance in the video.  

 

We also investigated whether teacher generated tags are able to reveal that experienced teachers 

perform on higher levels of Sherin & Van Es’ model of learning to notice. It appeared that PSTs almost 

exclusively produced descriptive and (mainly) negative evaluations. This is consistent with Sherin & 

Van Es’ work, and implies that PSTs perform on the first or second level of their framework of learning 

to notice. The MTs’ generated tags also contain descriptive tags and evaluations, and tags reflecting 

analytic chunks (level 3, Van Es & Sherin’s model for learning to notice) are also present. While we 

expected our sample of experienced teachers to produce more prescriptive tags (level 4, i.e. tags that 

reflect suggested course for teacher action), these were not expressed in the set of tags.  
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Based on the findings above, we conclude that collaborative tagging can be used to efficiently obtain 

data from a large groups of teachers, and tags contain sufficient information to make distinctions 

between experienced and inexperienced teachers and the aspects of teaching they focus on. The 

finding that prescriptive tags are not prevalent in the dataset may be the result of several factors. The 

MTs in this study were not expert teachers pur sang. Not all of them have more than 10 years of 

experience as is often used as a measure of experience. However, the MTs’ level of experience amply 

falls in the category of teachers that produced prescriptive statements in Van Es & Sherin’s studies. As 

such, it can be reasonably surmised that lack of expertise in the MTs group is not an issue here. If 

prescriptive and analytic tags are to be found, and our study was not sufficiently sensitive to detect 

them, it is much more likely due to the instruction. The participants were instructed to write down at 

least five tags that in their opinion reflected the central themes of the video. In hindsight, this 

instruction may have steered participants too strongly to comment exclusively on what they observed 

(as was part of the aim of the study) rather than keeping the option open to comment on what they 

would -or the teacher in the video should- do, as is what prescriptive tags entail. To determine whether 

the absence of prescriptive tags is due to the method of collaborative tagging, the framing of the 

instructions, or issues of expertise development requires further investigation.  

 

The current study performed descriptive analyses to investigate whether collaborative tagging can be 

used to elicit teachers’ observations, evaluations and understanding of classroom situations, and 

whether collaborative tagging can efficiently capture teachers’ knowledge data from a large group of 

participants. But, this study opens opportunities to use tags as a unit of observation, in quantitative 

analyses that might add information concerning teachers’ knowledge. Golder and Huberman (2006) 

have shown that at a certain sample size threshold (typically ~N = 100) the relative tag proportions 

stabilize (i.e. how many times an individual tag is produced relative to the total set of tags). Increasing 

the sample size beyond that point no longer influences relative tag frequencies. This can be regarded 

as a quantitative measure for data-saturation, and the sample size required to achieve data-saturation 

is inversely related to the degree of shared knowledge amongst the individuals in the sample. If data-

saturation can be achieved for teachers, it can provide insight into whether teacher knowledge is 

indeed largely unshared among teachers. Furthermore, it is possible that there is not a singular shared 

knowledge base for teachers, but rather a multiplicity of knowledges. A large sample size is useful for 

detecting knowledge similarity amongst teachers within a cluster, as well as diversity of knowledge 

between clusters of teachers. One suggestion to investigate this is to compute the co-occurrence of 

the number of tags among teachers (Cattuto, Benz, Hotho, & Stumme, 2008). Co-occurrence can be 

used as a metric of the degree of shared knowledge among teachers, as estimated by the number of 
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shared tags. The higher the number of shared tags, the higher degree of shared knowledge. Cluster 

analysis could quantitatively elucidate groups of teachers, and their characteristics, that have higher 

degrees of shared knowledge. Combined with follow-up qualitative content analysis of the shared tags 

could shed light on what knowledge is shared between the teachers within the clusters.  
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Chapter 5 

General discussion 
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5.1 Introduction 

Failure to master classroom management is linked to teacher stress and burn-out (Blase, 1986; Borg 

et al., 1991; DeRobbio & Iwanicki, 1996; Friedman, 1995; Keiper & Busselle, 1996; Kyriacou, 1980; 

Lewis, 1999). Teacher attrition from the workforce after five years of teaching is estimated between 

25% (Boe et al., 2008; Smith & Ingersoll, 2004) and 50% (Kaiser, 2011). Understanding what goes on 

in the classroom is an important prerequisite for a teacher to base classroom management strategies 

on. Therefore, understanding what goes on in the classroom is considered an important basis for 

effective teaching (Evertson & Weinstein, 2006). The central aim of this thesis was to test new 

methods for elucidating how teachers perceive and interpret relevant classroom situations. The 

methods investigated here are eye tracking and collaborative tagging. A further specification of this 

aim is to investigate whether these methods are sensitive enough to elucidate differences between 

pre-service teachers and experienced teachers as a means for improving our understanding of the 

classroom management skill development. 

Three studies were conducted. First, an exploratory study was conducted investigating teachers’ visual 

perception using eye tracking (Chapter 2). Learning from the first explorative study, a second study 

(Chapter 3) was conducted with an expanded theoretical framework, a larger sample, better video 

material (HD quality and with a static camera perspective that facilitates eye tracking analysis), and an 

eye tracker with an increased sampling rate of 250HZ and larger screen display. Thirdly, collaborative 

tagging was investigated as a means to elucidate teachers’ knowledge about relevant classroom 

events (Chapter 4). 

This concluding chapter provides an overview of the methods employed and investigated in this thesis. 

Section 5.2 discusses how the methods could contribute to improve our understanding of teachers’ 

perceptions and interpretations of classroom situations. The main findings of our studies are 

presented in section 5.3. Limitations of our research are discussed in section 5.4. Suggestions for 

further research are offered in sections 5.5. This chapter concludes with section 5.6 where we will give 

recommendations and implications for educational practice. 

 

 

5.2 Methods used 

Typical studies investigating teacher knowledge use verbal measures (e.g. interviews, think aloud 

protocol, and recall procedures) in small samples. However, the use of verbal measures, has 

limitations. It is acknowledged that automatized teacher knowledge is tacit and difficult to probe using 

verbal measures. The fact that a teacher can only report in such studies what s/he is aware of doing, 
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limits the depth of insights into the cognitive processing achieved. Eye tracking seems to offer a 

possibility to, at least partly, address this issue. One goal of this thesis has been to investigate the 

combination of eye tracking and timestamps as measures of teacher knowledge that can be collected 

during a teacher’s observation of classroom management without disturbing the cognitive process 

needed for observation. 

Second, collaborative tagging has been employed to address the issue of the use of small samples, 

which has the apparent drawback of limiting the generalizability of the results. In this thesis, 

collaborative tagging was explored to investigate whether short verbalizations can be efficiently 

collected from large samples of teachers, while still being sensitive enough to detect differences 

between pre-service teachers and experienced teachers. These methods are described in more detail 

below. 

 

5.2.1 Methods used in eye tracking studies 

Both eye tracking studies (Chapter 2 and 3) employed three methods to investigate teachers’ 

perception and interpretation of classroom situations: eye tracking, timestamps, and stimulated 

recall. The three methods are described below. 

 

Eye tracking. Eye tracking has been predominantly used in psychological studies to investigate 

static information such as images (Antes & Kristjanson, 1991; Parkhurst & Niebur, 2003), and text/ 

reading (Rayner et al., 2007; Reichle, 2006), although some research has been done on carefully 

orchestrated animations (de Koning et al., 2010). However, the classroom as a stimulus brings several 

additional challenges compared to investigating text and pictures. First, the elements (i.e. pupils) in 

the recordings of our studies are moving, as opposed to the typical eye tracking studies where the 

stimuli are static. With various elements (i.e. pupils) moving across the screen, the data consists of 

very short fixations with rapid successive saccades (quick movement of the eye). The researcher must 

be able to reliably discern whether participants are scanning the classroom, or following (i.e. focusing 

on) an individual element. To eliminate this ambiguity from the data, we carefully selected video 

fragments that contained pupils who remain relatively still (i.e. remain in their seats). The second 

challenge is that classroom situations develop over time. This aspect differs greatly from more typical 

eye tracking studies that let participants identify static events e.g. tumors on thorax X-ray images, or 

the best move to make from a stationary chess position. In the case of static stimuli, the most relevant 

elements in the stimulus do not change. Moreover, experts are prone to focus on the relevant aspects 

while disregarding the non-relevant aspects once they have been identified, which results in more and 

longer fixations to the highly relevant elements in the stimulus. However, in the recordings of the 
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classroom situations used in our studies, a pupil seemingly minding his/her own business (i.e. non-

relevant element) can become highly relevant when, for example, s/he decides to start a non-work 

related conversation with his/her neighbor; even more so when such an event spreads and eventually 

disrupts teaching. This type of succession of events results in the teacher having to continually scan 

the breadth of the stimulus to see whether the classroom situations has evolved, even after initial 

relevant elements are identified, thus resulting in shorter fixations. As such the use of eye tracking in 

these studies should take into account the dynamic situational properties of the stimulus. 

 

Timestamps. In both eye tracking studies, timestamping required participants to click a button 

each time s/he detected a relevant classroom management event while watching the recorded 

classroom situation. The time index of the click on the button was logged. These timestamps were 

later aggregated across teachers by superimposing their timestamps, resulting in a temporal heat map 

(see Figure 5.1 for an example). The timestamps served two functions. First, the timestamps were 

used to select video segments relevant to eye tracking analyses. Strict demarcation of where a 

classroom event starts and finishes is ambiguous at best, and is therefore hard to objectively identify 

a priori. Thus, we identified clusters of teacher generated timestamps in order to identify classroom 

events. Video segments were selected where both pre-service teachers and experienced teachers 

generated sufficient timestamps (see the Method sections of Chapters 2 and 3 for a more detailed 

elaboration on this selection procedure) to subsequently investigate eye movement patterns. The 

second function of timestamps was to give insight into whether experienced teachers detect (a) more 

relevant classroom events, and (b) detect them sooner by investigating timestamp cluster onset and 

distribution patterns, as was done in the second eye tracking study (Chapter3).  

 

Figure 5.1: Temporal heat map of timestamps (adopted from Chapter 2), more red indicates that more 

teachers generated a timestamp.  
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Stimulated recall. As Van Gog and Scheiter (2010) have commented, the link between eye-

movements and cognitive processes is not an unequivocal one. Using eye tracking measures in tandem 

with verbal measures should help to validate and corroborate findings from either source of data. In 

this thesis, we have explored two forms of stimulated recall to obtain verbal data alongside eye 

tracking data. In the first eye tracking study (Chapter 2), we collected verbal data per timestamp. After 

the stimulus video had ended, the data-collector rewound the video to the first timestamp and 

prompted the participant to recall what s/he saw at that moment and why s/he considered that 

relevant to classroom management. The advantage of obtaining recall data per timestamp is that it is 

possible to hear how a teacher interprets an event as it develops over time, particularly when multiple 

timestamps are generated by the same teacher for the same event. However, this form of stimulated 

recall is less sensitive for detecting participants’ overall perspective of the classroom, because the 

focus of the recall is on each timestamp (i.e. a distinct classroom event), which can obscure possible 

relations observed between events. In the second eye tracking study (Chapter 3), stimulated recall 

was conducted after the video fragment had ended, following the same procedure as in the first study. 

In contrast, however, the participant was prompted to recall what events s/he had detected and 

whether there were underlying relations between these events. This form of stimulated recall has the 

advantage of providing a more broader perspective of the recorded classroom situation. A 

disadvantage is that one loses the ability to discern when exactly a participant became aware of an 

event, as was the case with the initial form of recall used in the first eye tracking study. Researchers 

using stimulated recall in a similar fashion should carefully determine the aims of their study and 

determine which form of recall described above is best suited to their purposes: demarcation of 

classroom events with clear onsets, or synthesis and relations between evolving events.  

 

5.2.2 Tagging 

In Chapter 4 we investigated collaborative tagging as a means to investigate teachers’ knowledge. As 

described above, collaborative tagging was investigated as a means to obtain data on teachers’ 

knowledge from a large sample to redress the small samples typically used in studies investigating 

teachers’ knowledge. Collaborative tagging is widely used in computer science studies investigating 

users’ online behavior. These studies are involved with better understanding users’ thoughts in order 

to build better, faster and more user friendly online infrastructures. Golder and Huberman (2006) have 

shown that users’ tags reflect a person’s knowledge about the topics being tagged. In Chapter 4, we 

described how relatively simple data collection can be conducted across larger samples of teachers (N 

> 100). As a method, Collaborative Tagging seems to able to provide sufficient specificity between tags 
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and is able to a certain degree to discern between more and less experienced teachers. By providing 

a proof of concept that collaborative tagging can help elicit teachers’ knowledge from a large sample, 

this research might open up new avenues for investigation.  

 

 

5.3 Main findings & conclusions 

The main findings and conclusions per study are described in the following sections. Overall findings 

that aim to incorporate findings over the three studies are presented afterwards. 

 

5.3.1 Explorative eye tracking study (Chapter 2) 

In Chapter 2 we described a pioneering study where we investigated teachers’ visual perception of 

classroom situations and the events they detect. We used eye tracking to directly observe where 

participants were looking, and timestamps to determine at which moments they detected an event. 

Based on their short fixations, experienced teachers were found to have faster information processing 

capabilities. This means that they needed less time than pre-service teachers to process the 

information. This more efficient way of collecting relevant information made more time available to 

check up more frequently on pupils, which was determined by their more numerous fixations and the 

manner in which they divided their visual attention more evenly across the pupils in comparison to 

pre-service teachers. These findings were derived from low contrast scenes, segments of video where 

both pre-service teachers and experienced teachers created many timestamps (i.e. detected a 

relevant event). Segments of video where experienced teachers detected an event and pre-service 

teachers did not (i.e. high contrast scenes) were scarce, indicating that pre-service teachers fail to 

detect certain classroom events that experienced teachers collectively mark as relevant. 

 

5.3.2 Comprehensive eye tracking study (Chapter 3) 

The second eye tracking study was an improvement upon its forerunner in several ways. The 

theoretical framework was expanded upon and incorporated a more specific description of the 

components of observing: looking at, detecting and interpreting of classroom events. Merely looking 

at something does not necessarily imply detection of something relevant. Moreover, detecting an 

event as relevant does not necessarily mean that underlying classroom mechanisms are consciously 

understood. Furthermore, in this second eye tracking study we employed better video material that 

was filmed in High Definition quality, and had a static perspective (i.e. no panning). The eye tracker 

used in this study had a sampling frequency of 250Hz, with a 22-inch display, allowing for increased 
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performance and accuracy when compared to the 50Hz and 17-inch display used in the first study. A 

larger sample (N = 34 experienced teachers and N = 32 pre-service teachers) was used. 

Initial analyses did not reveal any significant results between experienced and pre-service teachers. 

Closer inspection of the variance indicated that four groups of participants could be distinguished, 

instead of the original two (i.e. pre-service teachers and experienced teachers). Results from 

subsequent analyses confirmed that experienced teachers do indeed have faster information 

processing capabilities, as indicated by shorter fixations. Furthermore, experienced teachers have a 

broader scope of the classroom, as indicated by a longer scan path length. The comprehensive eye 

tracking (Chapter 3) study also expanded upon the first eye tracking study (Chapter 2), showing that 

when confronted with a disturbing pupil, experienced teachers do not have significantly longer or 

shorter durations on this pupil, but they do look at the pupil more often. These findings indicate that 

disturbing pupils continually require the attention of even experienced teachers, who handle the 

progressing event more efficiently because they focus for shorter durations per visit, thus freeing their 

attention to keep an eye on the rest of the classroom, without losing sight of the disturbing pupil. 

Concerning detection, the findings from this study did not confirm the results from the previous study. 

The amount of events detected by teachers from different levels of experience (operationalized as the 

number of generated timestamps) did not differ significantly. However, as indicated by the verbal data 

obtained from the stimulated recall, this study shows that more experienced teachers were able to 

detect more pupils who they identified as being involved in relevant events concerning classroom 

management. This discrepancy is peculiar, and limitations of the timestamping procedure that may 

underlie this discrepancy are addressed below in section 5.4.3. With respect to detection of classroom 

events, more in-depth analyses of the timestamps were explored, indicating that the distributions of 

timestamps differ between pre-service teachers and experienced teachers. In a number of cases, both 

experienced and pre-service teachers detected an event, but experienced teachers noticed it a little 

bit earlier. Pre-service teachers, as a group, detect events only when they become visibly and audibly 

salient (e.g. throwing spitballs or an outburst of laughter). Their graph follows a negative skewed 

distribution, most pre-service teachers detect it almost simultaneously at that moment of saliency, 

followed by other pre-service teachers that notice the event even later. To compare the unequal 

number of generated timestamps by pre-service and experienced teachers respectively, Figure 5.2 

presents this data as a relative cumulative number of timestamps (y-axis) over time (x-axis). The 

classroom escalation (at 74 seconds into the video) is indicated by the dotted line. At this point more 

than 60% of the experienced teachers detected the event, as opposed to just under 40% of pre-service 

teachers. In an actual classroom situation, this would mean that pre-service teachers would not detect 

the event until it had escalated. Accordingly, pre-service teachers could have their hands full trying to 
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correct the escalated disturbance, leaving room for other events to escalate further, which may lead 

to a vicious cycle of escalating events. 

 

 

 

Figure 5.2: relative cumulative number of timestamps over time (adopted from Chapter 3) 
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5.3.3 Collaborative Tagging study (Chapter 4) 

In chapter 4 we presented a study using collaborative tagging as a means to elicit teacher knowledge. 

The first two studies applied nonverbal alternatives to investigating teachers’ knowledge in terms of 

how they observe and interpret classroom situations. The study presented in Chapter 4 investigated 

whether it is possible to efficiently collect data from a large sample (N = 102 experienced teachers; N 

= 105 pre-service teachers) in the form of short verbalizations (i.e. tags) while still being sensitive 

enough to discern the size and specificity of teachers vocabulary, as well as differences in expertise. 

Findings showed that the short verbalizations (i.e. tags) provided by the teachers in the study indicated 

that experienced teachers, as opposed to pre-service teachers, had a larger vocabulary to describe 

observed classroom situations. Furthermore, the experienced teachers’ vocabulary was more 

articulate. They had more tags to describe the same topics, and the tags differed more in the nuances 

expressed. Qualitative analysis of the tags showed that experienced teachers tended to report on (pre-

requisites for) pupil learning, evaluations of the observed teacher’s classroom actions, and to a smaller 

degree on pedagogical method and pupils’ negative behavior. Pre-service teachers reported on overt 

behavior and negative evaluations of the observed teacher’s classroom actions. While both groups of 

teachers report negative evaluations of teacher actions, there was a notable difference. Pre-service 

teachers’ reported on undesirable aspects of teaching that were present in the observed teachers’ 

performance. Experienced teachers, however, reported on desirable aspects of teaching that were 

absent in the observed teachers’ performance. Furthermore, tags were found to contain enough 

information to discern between level of teacher experience based on Van Es and Sherin’s (2002) model 

for learning to notice. The highest level in this model (i.e. teachers describe prescriptive measures for 

better teaching) were practically absent in our dataset. This may be the result of a combination of 

factors. First, not all of the experienced teachers had more than ten years of experience (a criterion 

that is often used as a measure of expertise). However, the experienced teachers’ levels of experience 

amply match the category of teachers that produced prescriptive statements (i.e. statements that 

refer to a pedagogical solution) in Van Es and Sherin’s studies. As such, it can be reasonably surmised 

that lack of expertise in the experienced teachers’ group was not an issue here. The second factor is 

that tags do not contain enough information to easily discern whether or not they are prescriptive. 

The third factor involved the instruction during the experiment. The participants were instructed to 

write down their opinion of the central themes in the recorded classroom situations. This instruction 

may have steered participants to comment exclusively on what they observed rather than reporting 

prescriptively on what they would do, or what the observed teacher should do. 
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5.3.4 Overall findings 

This section elaborates on conclusions that can be drawn from the three studies taken together. The 

studies show that both eye tracking and collaborative tagging are useful and feasible methods to 

investigate teachers’ knowledge. Investigating teacher knowledge with eye tracking has also allowed 

us to raise questions about tacit knowledge that circumvent the limitations of verbal responses. The 

first two studies gave insight into how teachers scan their classrooms, namely by maintaining an 

overview, while paying attention to specific classroom events that they feel require their attention. 

This also addresses another point raised through this research: our findings indicate that there are at 

least two simultaneous visual processes at play. First, the teacher must maintain an overview of the 

class as a whole, and second, the teacher must also keep an eye on and pay attention to specific 

classroom events that might become problematic. This double process of observing specific events, 

while maintaining an up-dated overview of the classroom has not yet been explored in this or other 

domains of expert visual performance. While separating these two visual processes holds certain 

methodological challenges, it also provides a more comprehensive understanding of what teachers do 

when they observe classrooms. Concerning collaborative tagging, our study has shown that this 

method is a feasible and efficient way to collect data on teachers’ knowledge from large samples (two 

groups of N ≈ 100 each).  

The two eye tracking studies show that observing what is happening in the classroom is not strictly a 

cognitive activity, but has a visual component. It is not true that all teachers see the same classroom 

events and only differ in detection and interpretation of these events. Our findings show that pre-

service teachers face challenges on all three levels. They often do not look at relevant classroom 

events. But even when they do, they tend to fail to identify or articulate them as relevant. And even 

if they observe the classroom event and identify it as relevant, they have narrower interpretations of 

these events. Furthermore, experienced teachers not only are better at detecting the core of a 

classroom event (e.g. identifying the disorderly pupil), but they also detect the effect that the event 

has on surrounding pupils. This seems to enable experienced teachers to tend to the needs of the 

whole class, thereby limiting the chances that these ‘satellite’ events escalate.  

Finally, our studies show that both methods, eye tracking and tagging, seem to provide consistent 

information about teachers’ knowledge and expertise development. The use of both methods in 

combination therefore seems a powerful tool in exploring teachers’ classroom behavior and related 

tacit knowledge.  
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5.4 Limitations of the study 

In this section we describe some of the limitations of our studies with regard to the lab setting, the 

post hoc split of the two groups of teachers in the second eye tracking study, and the precision of the 

timestamps. 

 

5.4.1 Lab setting design 

The eye tracking studies were conducted in a lab setting, for several reasons. First, eye tracking had 

scarcely used to investigate how teachers observe classroom situations. Therefore, it was important 

to reduce the number of variables that may obscure and confound underlying eye movement 

patterns. An important example is that the eyes of the teacher, apart from instruments for collecting 

visual data from the classroom, are also used to make social contact, attract attention, or to non-

verbally convey a warning. In vivo the teachers may engage in prolonged eye contact with a pupil to 

send the message that their behavior is noted and if continued will have consequences. This long 

fixation, however, may be falsely interpreted by the researcher as an indication of slower information 

processing. Furthermore, at the start of this research project, the technology to collect in vivo eye 

tracking data was too imprecise and preparing the data for analyses would be both laborious and 

unreliable. Nonetheless, the lab setting may influence the findings in the following ways. First, 

participants watched video fragments of classrooms with pupils that they have never taught. In real 

life classrooms, knowing your classroom and your students should enhance the experienced teacher’s 

ability to predict where classroom disturbances might arise. In our studies, experienced teachers could 

not fall back on this knowledge to facilitate their performance, even though background information 

was provided about what transpired before and what the teacher’s intention was. This was provided 

verbally in the first eye tracking study and on-screen in the second eye tracking study. It can be argued 

that this could lead to an underestimation of the experienced teachers’ performance, because 

experienced teachers are the ones that profit the most from knowing the underlying mechanisms of 

the groups of pupils they teach. Moreover, this design might equally overestimate pre-service 

teachers’ performance. Observing a recorded classroom situation exempts the pre-service teacher 

from all other classroom activities, such as checking for time, answering questions raised by pupils, 

planning their next step in their lesson plan, etc. Normally such activities put a strain on the pre-service 

teacher’s cognitive resources which can interfere with maintaining an overview of the classroom. In 

our design the cognitive resources were exclusively dedicated to observing the classroom, and as such 

give an overestimation of the pre-service performance in an actual classroom. Furthermore, concerns 

may be raised about how representative the recorded classroom situations used in the studies may 
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be. However, as described in the respective Chapters, great care was given to select only classroom 

situations considered common in everyday classroom practice. 

 

5.4.2. Sample size and characteristics of the participants of groups in eye tracking studies 

Efforts were made to remedy the issue of the limited sample size of the first eye tracking study through 

the second study (N = 34 experienced teachers and, N = 32 pre-service teachers). However, as is 

described in section 5.3.2 above, closer inspection of the variance within the two groups gave cause 

to post hoc revision of the two group design to a four group design: (1) more than 25 years of teaching 

experience (n = 15); (2) up to than 25 years of teaching experience (n = 14); (3) second year pre-service 

teachers (n = 21); (4) first year pre-service teachers (n = 11). However, the cutoff point at which to 

split the group of experienced teachers remains, in this case, a data driven decision. With the pre-

service teachers, the data showed that the cutoff point was between the first and second year of 

enrollment into teacher training. Such a natural cutoff point does not exist within the group of 

experienced teachers whose years of experience run on a continuous scale. That being said, the 

sample of experienced teachers could be divided in two, because there were two sub-samples divided 

by a gap in years of experience around the 25 years of experience point. In other words, based on the 

sample characteristics, it made sense to discriminate between these subsamples. Another argument 

for this decisions is that other studies have found meaningful differences between teachers with more 

and teachers with less than 25 years of experience. 

 

5.4.3 Timestamp precision 

In this study we used timestamps to demarcate classroom events and to investigate whether 

experienced teachers detected more relevant classroom events, and whether they detected them 

sooner. Participants were instructed to create a timestamp at the moment they detected a potential 

relevant classroom management event as they were watching the recorded classroom situation. 

However, it seems that there is some variation in how teachers generated the timestamps. During 

data collection some teachers - exclusively those with experience - elaborated on how they generated 

their timestamps. These teachers explained that they generated the timestamp at the moment it 

might become an event, even if later on it turned out not to be an event (i.e. an ‘emerging’ event that 

did not develop into a ‘real’ event). Others commented that they only made the timestamp when they 

were certain that they detected a relevant classroom event. The latter inherently clicked later than 

the first. If timestamps remain defined as ‘the moment of first detection’, as was the instruction, then 

the performance of the latter group is underestimated. Detection of the classroom event did occur 

earlier than is registered by their timestamps. Currently it remains unclear whether some teachers 
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detected the classroom event later than some of their colleagues, or than pre-service teachers, or 

whether this is merely an artifact of the operationalization. Future studies should take the above into 

account, and adapt their timestamping procedure and instructions in accordance to the aims of their 

study.  

 

5.4.4 Age of the pupils 

The pupils in the videos of our studies were approximately 15 years old and were in their second or 

third year of secondary school. The group dynamic in other years (up to six years in the Dutch 

educational system for secondary school) may inhibit generalization of our findings, because teachers 

experience the later years as being less of a classroom management challenge. As such, the video 

material does have two advantages. First, the video material should be better suited to elucidate 

differences between pre-service and experienced teachers. Second, the pupils portrayed in the video 

material are in the years of education that beginning teachers will start teaching. Understanding to 

what degree this group of teachers is successful in observing such classrooms, helps us to better design 

training methods that prepare them for such classrooms. We do not expect these findings to 

generalize to classrooms in primary education. The group dynamics, needs of the pupils, and 

pedagogical methods used in primary education differ greatly from those in secondary education and, 

as such, from what was shown in our videos. 

 

5.4.5 Subject matter 

It could be argued that the subject matter of the lessons in the video fragments might have played a 

role. Science, for example, differs from the languages, which might affect pupils attention. Besides, 

both pre-service teachers and experienced teachers were observing lesson fragments in which the 

subject matter presented might not be familiar to them. However, the video fragments were 

intentionally selected so that subject matter was hardly mentioned (or not at all) during the duration 

of the video and such that classroom events were not consequences of issues concerning subject 

matter content. 
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5.5 Suggestions for further research 

Our studies were among the first to investigate teacher perception and interpretation of classroom 

situations using eye tracking procedure (including timestamps and stimulated recall) and collaborative 

tagging. The findings from these studies should be seen as next steps into understanding classroom 

management. More research is required to establish a solid body of knowledge, and our findings 

should be corroborated by studies that take into account the limitations presented above. Below we 

present suggestions for further research. 

Starting with eye tracking: while we have attained some insight into teachers’ visual processes and 

their overview of the classroom, it remains unclear how teachers initially create such an overview in 

the first place. Experts have been shown to spend more time than novices on the problem orientation 

phase (Lesgold, 1988). However, after this initial time investment, they spend less time at the problem 

solving phase, arriving at the correct answer faster than the novices. Extrapolating from this example 

to the context of teachers, one could hypothesize that experienced teachers initially spend more time 

getting an overview of the classroom (with relatively long fixations, and short saccades), and use that 

information later on to suffice with periodic updates (with relative short fixations, and longer 

saccades) as we have seen in the findings of our studies.  

On a practical note, future studies could investigate whether the findings of this study can be used to 

help pre-service teachers make sense of classroom situations. In other domains such as tennis 

(Williams et al., 2002; Williams et al., 2004) it has been shown that novices can benefit from experts’ 

eye tracking data on where to look for relevant information in an opponent’s service. In the context 

of teaching, future studies could investigate whether pre-service teachers benefit from classroom 

video recordings annotated with the expressed knowledge of experienced teachers, as worked 

examples. For example, explaining where they looked, when they detected an event, and how they 

interpreted that event. This could help pre-service teachers cope with the dual process of observing 

classrooms while detecting relevant classroom events and maintaining a functional overview of the 

classroom. 

Further research into tagging could focus on investigating whether knowledge among teachers is 

indeed, as it is currently understood, more or less idiosyncratic and largely unshared. These 

statements are based on studies with small samples, and should be considered cautiously. As 

described in detail in the Discussion in Chapter 4, the large data sets that can be obtained through 

collaborative tagging, and tags as a unit of observation, enables researchers to perform cluster 

analyses. These cluster analyses, based on the degree of shared knowledge between all the 

permutations of teacher dyads, could help to quantitatively answer whether teacher knowledge is 
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indeed largely unshared, or whether multiple profiles of knowledge exist within the larger population 

of teachers. 

 

5.6 Implications for educational practice 

This thesis explored new methods to investigate teachers’ knowledge, and while there are still many 

things that need to be verified, our findings do have implications for practice, in particular for teacher 

training. The findings from our second eye tracking study show that first year pre-service teachers 

differ in significant ways from second year pre-service teachers. The first year pre-service teachers 

tend to scan the classroom fast and unhindered, but when asked what they saw and what they would 

do, they tend to report that there were little to no relevant classroom events that require their 

attention. They appear to some degree to be functionally blind for relevant classroom events. 

Providing video fragments of classroom situations that contain easily recognizable events, could help 

pre-service teachers to become aware of the relevant classroom events. In particular, it may help them 

notice what teachers with more experience detect and identify as needing teacher intervention. First 

the case would be presented and the pre-service teachers would have to describe their observations. 

Their findings could then be discussed with the teacher-trainer, who would afterwards provide them 

with information on what experienced teachers saw, and help determine what the pre-service 

teachers missed. While we do not presume that presenting first year students with the knowledge of 

experienced teachers will help to them be able to detect these events in the future, the primary aim 

is to make these pre-service teachers aware that a classroom is an eventful, complicated place. Once 

this concept has been established, the actual training to detect relevant classroom events could begin. 

Our research showed that the second year pre-service teachers in our studies are aware of the 

complexity of classroom management. While they did detect classroom events, though not as many 

as the group of experienced teachers, they failed to keep a functional overview of the entire 

classroom, and appeared not to understand relations between separate events. Teacher-trainers 

should focus on helping pre-service teachers to maintain a broader overview. An example of such a 

training could follow these aims of incremental complexity: 1) pre-service teachers learn to detect 

single salient events; 2) pre-service teachers learn to detect multiple (unrelated) events, and 

subsequently learn to observe them simultaneously; 3) pre-service teachers learn to detect multiple 

events and learn to understand their underlying relationship. For example, that classroom events 

evolve and follow from other events, and that secondary events can be prevented by detecting and 

handling the first at its onset. In these three steps, early detection -and an understanding that early 

detection helps the teacher to maintain effective classroom management- should be the continuous 

focus. While the specifics of this training’s exercises are open at this point, they are likely to benefit 
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from actively observing and subsequently discussing the pre-service teachers’ findings. It is important 

that pre-service teachers be shown events that they missed, and they should actively reflect on why 

it was that they missed them. This information can be presented in the form of simplified gaze patterns 

(see Figure 5.3 for an example), in combination with experienced teachers’ verbalizations, in order to 

inform pre-service teachers about experienced teachers classrooms observations and interpretations. 

Furthermore, experienced teachers’ annotations referencing precursors that precede the escalation 

of classroom events could prove to be useful to prepare pre-service teachers to anticipate escalations 

and formulate interventions. We do not advocate setting the training up as a test on what was seen 

or not seen, but rather a training that would expand the number and complexity of classroom events 

and their underlying relationships in order to support detection, understanding, and preferably 

learning how to anticipate such events. To summarize, the primary focus should be to help the first 

year students gain awareness of distinct, relevant, and ongoing classroom events. Subsequently, the 

focus should work towards learning to incorporate detection of multiple distinct events, while 

maintaining an overview of the entire classroom. 

 

 

 

Figure 5.3: A visual presentation of how novice and experienced teachers distribute their visual 

attention across the classroom (adapted from Chapter 2) 
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Summary: On teachers’ visual perception and 

interpretation of classroom events using eye 

tracking and collaborative tagging 

methodologies 

 

It is important for beginning teachers to acquire effective classroom management strategies. Empirical 

studies show that mastery of these strategies strongly relates to student achievement (Wang et al., 

1993). Nonetheless, educational researchers (Brouwers & Tomic, 2000) and teacher-educators alike 

identify classroom management as a major pitfall for beginning teachers. Failure to master classroom 

management is related to teacher stress/burn-out (Blase, 1986; Borg et al., 1991; DeRobbio & 

Iwanicki, 1996; Friedman, 1995; Keiper & Busselle, 1996; Kyriacou, 1980; Lewis, 1999). Teacher 

attrition from the workforce is estimated between 25% (Boe et al., 2008; Smith & Ingersoll, 2004) and 

50% (Kaiser, 2011) after five years of teaching. A teacher’s ability to understand what goes on in the 

classroom is an important condition for classroom management. 

 

Investigation of teachers’ visual perception and interpretation of classroom events suffers from 

methodological problems. First, a considerable portion of teacher knowledge is hard to articulate as 

is needed for most verbal modes of inquiry (i.e. interviews, self-reports, think aloud protocol and recall 

procedures). To address this issue we explored eye tracking in two separate studies as a non-verbal, 

direct means to obtain data from experienced and pre-service teachers while they observed recorded 

classroom situations in tandem with teacher generated timestamps and stimulated recall procedures. 

Second, teacher knowledge has mainly been studied using qualitative methods in rather small 

samples. This limits generalization of findings from this type of studies. In the third study of this thesis 

we propose and explore collaborative tagging as a means to obtain data from large samples of 

experienced teachers (N = 102) and pre-service teachers (N = 105), and investigate whether they 

generate tags containing sufficient information to make distinctions in the breadth (i.e. size and 

specificity of teachers’ vocabulary) and depth (i.e. distinctions between levels of teaching experience), 

and content. 
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The first eye tracking study presented in Chapter 2 tested four hypotheses. It was investigated 

whether experienced teachers, when compared to pre-service teachers: need less time to 

comprehend a classroom situation; check up on students more frequently; process visual information 

more similarly; and scan their classroom more actively. Eye tracking data was obtained from seven 

experienced teachers and seven pre-service teachers. Participants watched eight videos during which 

their eye movements were recorded and the participants generated timestamps when they perceived 

significant events concerning classroom management. Subsequently they reported on these events 

during stimulated recall. This study shows that experienced teachers significantly process information 

faster, check up on their students more often, and visually scan their classrooms more actively. Indeed 

experienced teachers’ metrics of eye tracking are more similar to each other than pre-service 

students’. 

The second eye tracking study, presented in Chapter 3, expanded on the findings of the first study.  

It employs a more elaborated theoretical framework incorporating teachers’ looking, detection, and 

interpretation of classroom situations. Besides that, it employs a larger sample, better video material 

(HD quality and with a static camera perspective that facilitates eye tracking analysis), and an eye 

tracker with an increased sampling rate of 250Hz and larger display. The hypotheses tested in this 

study reflect the three components of the theoretical framework: looking at, detecting, and 

interpreting classroom events. Pertaining to looking, experienced teachers, in comparison to pre-

service teachers, were expected to see more relevant classroom events, to see them sooner, and to 

more actively scan their classrooms. Furthermore, when confronted with a particular salient event, 

experienced teachers were expected to be less distracted by this event, and to switch their attention 

more often between the salient event and the rest of the classroom. Pertaining to detecting relevant 

classroom events, experienced teachers are expected to detect and name more classroom events, and 

to detect them sooner than pre-service teachers. Pertaining to interpretation of classroom events, 

experienced teachers are expected to identify more, and more complex, relations across the detected 

classroom events. Results show that experienced teachers process information faster, scan their 

classrooms more actively, notice more events, as well as notice them faster, and identify more 

relations between events. Investigation of teacher generated timestamps revealed that pre-service 

teachers fail to detect relevant classroom events early on, and seem to detect classroom events that 

are (on the brink of) escalating and thus become increasingly saliently visual and audible. Our findings 

indicate that understanding classroom events is not only a cognitive task, but also to a degree a visual 

one, one that beginning teachers should be trained in to become proficient teachers. From a 
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methodological standpoint our findings indicate that eye tracking indeed enables to analyze how 

teachers visually perceive classrooms. 

 

The study in Chapter 4 investigates whether collaborative tagging is a viable and feasible method to 

elicit teachers’ knowledge, and investigates whether tags contain sufficient nuances and 

differentiation between levels of teacher experience. Pertaining to the latter, experienced teachers 

were expected to have a more extensive vocabulary than pre-service teachers, and a vocabulary with 

more nuances. Furthermore, experienced teachers are expected to focus more on underlying aspects 

of teaching and pupil learning and perform on higher levels of noticing classroom events derived from 

Sherin & Van Es’ (2002) model of learning to notice. The findings from the collaborative tagging study 

show that tags indeed contain sufficient information to discriminate between level of teacher 

experience, the size and specificity of their respective vocabulary, and the content. Our findings 

indicate that collaborative tagging is a viable method to obtain data from larger samples. 
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Samenvatting: Over de visuele perceptie en 

interpretatie door leraren van klassen-

gebeurtenissen met behulp van eye tracking en 

collaboratieve tagging methodologieën 

 

Het is belangrijk voor startende leraren om effectieve zichzelf klassenmanagmentstrategieën eigen te 

maken. Empirische studies laten zien dat beheersing van dergelijke strategieën sterk gerelateerd is 

aan leerling prestaties (Wang et al., 1993). Zowel onderzoekers (Brouwers & Tomic, 2000) als 

lerarenopleiders erkennen klassenmanagement als een grote valkuil voor startende leraren. Gebrek 

aan effectieve klassenmanagmentstrategieën is gerelateerd aan stress en burn-out (Blase, 1986; Borg 

et al., 1991; DeRobbio & Iwanicki, 1996; Friedman, 1995; Keiper & Busselle, 1996; Kyriacou, 1980; 

Lewis, 1999). Het percentage van leraren dat het onderwijs verlaat na vijf jaar lesgeven mede 

gerelateerd aan klassenmanagment wordt geschat tussen de 25% (Boe et al., 2008; Smith & Ingersoll, 

2004) en 50% (Kaiser, 2011). Dat de leraar goed begrijpt wat er in de klas gaande is, is een belangrijke 

voorwaarde voor effectief klassenmanagment.  

 

Onderzoek naar de visuele perceptie en interpretatie van klassengebeurtenissen kampt met 

methodologische problemen. Ten eerste, een aanzienlijk gedeelte van de kennis van leraren is moeilijk  

te articuleren, terwijl dat wel nodig is voor de meeste onderzoeksmethoden die worden gebruikt, 

zoals interviews, self-reports en hard-op denken protocollen. Om dit methodologische probleem te 

aan te pakken is in dit proefschrift eye tracking gebruikt (het volgen van oogbewegingen) als een non-

verbale, directe manier om visuele perceptie en interpretatie van klassengebeurtenissen aan te 

spreken. Dit is gedaan in twee separate studies waarbij data is verzameld van ervaren leraren en 

leraren in opleiding terwijl zij videofragmenten bekeken van klassensituaties. Naast eye tracking data 

zijn tevens timestamps verzameld die door de leraar zijn geproduceerd en verbale data verzameld 

middels de stimulated recall methode. Een tweede methodologisch probleem is dat de kennis van 

leraren voornamelijk bestudeerd is met kwalitatieve methoden in relatief kleine steekproeven. Dit 

beperkt de generalisatie van bevindingen uit dergelijke studies. In de derde studie in dit proefschrift 
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wordt collaborative tagging verkend as een manier om data over leraar kennis uit een grote 

steekproef te verzamelen. Collaboratieve tagging is een methode waarbij grote groepen personen 

afzonderlijk van elkaar een stuk informatie (bijvoorbeeld een videofragment, een website of foto) 

beschrijven met steekwoorden of korte zinnen. Aan deze studie hebben N = 102 ervaren leraren en N 

= 105 leraren in opleiding meegewerkt. Er werd onderzocht of de door de participanten 

geproduceerde tags voldoende informatie bevatten om onderscheid te tussen de groepen te kunnen 

maken wat betreft de breedte (de grootte en specificiteit van de vocabulaire) en diepte (onderscheid 

tussen niveaus van onderwijservaring). 

 

De eerste eye tracking studie, welke beschreven staat in Hoofdstuk 2, testte vier hypothesen. Er is 

onderzocht of ervaren leraren vergeleken met leraren in opleiding: minder tijd nodig hebben om een 

klassensituatie te begrijpen; vaker herhaaldelijk naar leerlingen kijken; of zij onderling de visuele 

informatie op eenzelfde manier verwerken; en of zij meer actief in de klas rondkijken. De eye tracking 

data is verzameld bij zeven ervaren leraren en zeven leraren in opleiding. De participanten bekeken 

acht videofragmenten waarbij hun oog bewegingen werden geregistreerd en de participanten drukten 

op een knop (produceren van timestamps) wanneer zij in het fragment iets zagen voor wat zij relevant 

achtten voor het klassenmanagment. Hierna rapporteerden de participanten over de 

klassengebeurtenissen, waarvoor zij een timestamp hebben geproduceerd, middels een stimulated 

recall procedure. Resultaten uit deze studie laten zien dat ervaren leraren significant sneller informatie 

verwerken, vaker herhaaldelijk hun leerlingen bekijken en actiever in de klas rondkijken. Tevens zijn  

de data van de ervaren leraren onderling meer homogeen dan de data van leraren in opleiding 

onderling. 

 

De tweede eye tracking studie (Hoofdstuk 3) werkt de bevindingen van de eerste studie verder uit. In 

de tweede studie wordt een meer uitgewerkt theoretisch kader gebruikt dat het kijken, detecteren en 

interpreteren van klassensituaties omvat. Tevens wordt een grotere steekproef getrokken, is beter 

videomateriaal gebruikt (HD kwaliteit, en het gebruikt van een statisch camera perspectief wat de eye 

tracking analyses vereenvoudigt en meer betrouwbaar maakt), en is gebruikt gemaakt van een eye 

tracker met een groter scherm en met meer beelden per seconde (250Hz). De hypothesen die getoetst 

zijn in deze studie weerspiegelen de drie componenten van het theoretisch kader: het bekijken, 

detecteren en interpreteren van klassensituaties. Met betrekking tot het bekijken van klassensituaties 

werden ervaren leraren, in vergelijking met leraren in opleiding verwacht meer klassensituaties te 

bekijken, ze eerder te bekijken en dat zij actiever in de klas rondkijken. Wanneer zij worden 

geconfronteerd met een duidelijk in het oog springende klassensituatie, werd van ervaren leraren 
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verwacht dat zij minder afgeleid zouden zijn door deze gebeurtenis. Tevens werd verwacht dat in dit 

geval zijn ook vaker zouden wisselen tussen het bekijken van de in de oog springende gebeurtenis en 

de rest van het klaslokaal. Met betrekking tot het detecteren van relevante klassengebeurtenissen, 

werd verwacht dat ervaren leraren meer klassensituaties bewust zouden detecteren en benoemen, 

en dat zij dergelijke klassengebeurtenissen eerder zouden detecteren, dan leraren in opleiding. Met 

betrekking tot interpretatie van klassengebeurtenissen werd verwacht dat ervaren leraren meer en 

complexere relaties tussen de waargenomen klassensituaties zouden kunnen benoemen. De 

resultaten laten zien dat ervaren leraren inderdaad informatie sneller verwerken, actiever rondkijken 

in het klaslokaal. Ook detecteren ze meer klassengebeurtenissen en doen zij dat sneller dan leraren in 

opleiding. Tevens benoemen zij in hun interpretaties meer relaties tussen de klassengebeurtenissen. 

Analyses op de door de participanten geproduceerde timestamps laten zien dat leraren in opleiding 

relevante klassengebeurtenissen die escaleerden in ordeverstoringen niet tijdig opmerken. Alleen 

wanneer deze gebeurtenissen escaleerden, en daardoor visueel en/ of auditief makkelijker werden 

om op te merken, merkten de leraren in opleiding deze situaties op. Uit bovenstaande bevindingen 

kan worden opgemaakt dat het begrijpen van een klassensituatie niet een strikt cognitieve taak is, 

maar dat het ook een visuele taak is. Deze bevindingen zijn relevant voor lerarenopleidingen en 

kunnen worden gebruikt om leraren in opleiding beter voor te bereiden op het beroep. Vanuit een 

methodologisch standpunt laten de bevindingen zien dat eye tracking ons inderdaad in de 

gelegenheid stelt om te onderzoeken hoe leraren hun leerlingen in hun klaslokalen visueel 

percipiëren.  

 

In Hoofdstuk 4 staat de studie beschreven welke onderzoekt of collaborative tagging een methode is 

die gebruikt kan worden om kennis van leraren te eliciteren en of de tags (sleutelwoorden) voldoende 

nuances bevatten en onderscheid kunnen maken tussen niveaus van ervaring. Het werd verwacht dat 

ervaren leraren een uitgebreider vocabulaire zouden hebben en dat zij meer nuances zouden 

aanbrengen in hun bewoordingen. Tevens werd verwacht dat de tags van ervaren leraren meer 

zouden focussen op onderliggende aspecten van lesgeven en het leerproces van de leerlingen. Ook 

werd verwacht dat de tags van ervaren leraren meer in lijn zouden zijn met de hogere niveaus van 

opmerken van klassengebeurtenissen volgens het model van Sherin en Van Es (2002). De bevindingen 

uit deze studie laten zien dat tags voldoende informatie bevatten om onderscheid te kunnen maken 

tussen niveaus van ervaring, de grootte en specificiteit van het vocabulaire. Ook maken zij verschillen 

zichtbaar in genoemde themas in de tags. De bevindingen geven een indicatie dat collaborative 

tagging een uitvoerbare methode zijn om data over lerarenkennis te verzamelen in grotere 

steekproeven. 
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