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"[…] τό τε εὖ [ἄρχεσθαι] μικρὸν μὲν μὴ εἶναι κτλ, παρὰ μικρὸν δέ · καὶ εἰδέναι μὲν 

μηδὲν πλὴν αὐτὸ τοῦτο [εἰδέναι] […]" 1 

Socrates 

 

 

Some things will always be stronger 

than time and distance. 

Deeper than languages and ways. 

Like following your dreams, 

and learning to be yourself. 

Sharing with others, 

the magic you have found … 

Sergio Bambaren 2  

 
1 "that to make a good start was no trifling advantage, but a trifle turned the scale; and that he knew 
nothing except just the fact of his ignorance"; Translation from: Diogenes Laertius (1925). Lives of Eminent 
Philosophers (pp. 163). Harvard University Press. 
2 Bambaren, Sergio F. (2014). The Dolphin: Story of a dreamer (pp. 78). CreateSpace Independent Publish-
ing Platform. 
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Summary 

A (prospective) teacher needs certain competencies to meet the multitasking 

requirements of teaching in a classroom, especially knowledge about proactive, effec-

tive classroom management and a good eye for everything that is happening in the 

classroom. Only by quickly recognizing relevant cues to potentially disruptive events 

can a teacher deal with them adequately. Yet the teacher must be able to block out 

events that are irrelevant to the lesson.  

Competence in professional vision, which links knowledge and action in teach-

ing, involves two sub-processes: noticing, a basal process of perception that involves 

identifying relevant events, and reasoning, a process that builds on noticing and can 

be described as the ability to use knowledge about learning and teaching to derive 

adequate conclusions from what is seen.  

Most research on (prospective) teachers' professional vision based on subjec-

tive tests (e.g., video analysis, questionnaires, or interviews) has focused on the pro-

cess of reasoning, whereas few studies have addressed the basal process of noticing, 

i.e., recognizing potential confounding events. Process-based methods such as eye 

tracking are particularly suitable for the direct and continuous recording of the basal 

process of perception. Eye tracking enables conclusions to be drawn about the cog-

nitive perception processes of (prospective) teachers and integrates both spatial and 

temporal information on the allocation of attention. The methodological book chapter 

forthcoming in Teacher Professional Vision: Theoretical and Methodological Advances 

provides more detail on how eye tracking can be used and the challenges it presents. 

Eye-tracking studies in other domains have shown that novices and experts 

differ in their gaze behavior. Preliminary educational research regarding (novice) 

teachers also suggests that novice and expert teachers differ in their ability to detect 

potential classroom disruptions. The knowledge base underlying perception is better 

organized in experts and thus positively influences perception. Knowledge influencing 

professional vision is stored in so-called schemata and can be triggered and influ-

enced by factors such as prior knowledge. For example, professional vision may vary 

depending on the schema activated or depend on a given task instruction focusing 

on a particular aspect of the material. Therefore, it can be assumed that professional 
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vision can be positively influenced by training and feedback interventions. Although 

effective programs exist to train and support (prospective) teachers in the use of pro-

fessional vision, they consume considerable time and resources. 

The aim of the thesis was to investigate teachers’ professional vision, especially 

in the area of classroom management, in two ways: implementing an online experi-

ment within the framework of the restrictions on scientific activities due to the COVID-

19 pandemic and using eye tracking as a process-based measurement method in a 

laboratory setting. I performed the work as follows. First, I conducted a systematic 

literature review to assess the state of the research on (prospective) teachers' profes-

sional vision based on process-based eye-tracking studies. For this purpose, I per-

formed a literature search for the period from 1999 to 2019, identifying a total of 12 

studies were identified. These studies were aggregated and integrated and showed 

relatively stable differences between experts and novices for most of the parameters 

investigated but used very heterogeneous methods and samples. 

Based on this, two empirical studies were designed to shed more light on the 

competence of professional vision. Study I, conducted online, examined the extent to 

which knowledge as an objective measure of expertise affects student teachers' pro-

fessional vision. I assessed both noticing (the accuracy and velocity of the perception 

of potential classroom disruptions) and reasoning (the depth of analysis revealed by 

verbalizations related to detected disruptions). The results of Study I showed that ex-

pertise tested by an economical knowledge test as a performance-based criterion af-

fects prospective teachers’ professional vision of (potential) teaching disruptions. The 

more knowledge the students had, the faster and more accurately they detected po-

tential disturbances in the video vignettes (noticing). However, being more knowl-

edgeable about pedagogical-psychological action did not lead to a deeper analysis 

(reasoning) of the events. 

In Study II I used eye tracking as a process-based method to assess whether 

the differences reported in previous studies in professional vision expertise between 

student teachers and experienced teachers in monitoring and/or disruption-specific 

gaze behavior (noticing) could be replicated. Contrary to our hypotheses, I could not 
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replicate expertise differences in eye-tracking parameters in a quasi-randomized ex-

periment. Parameters measuring classroom monitoring gaze behavior regarding the 

whole classroom scene and event-based gaze behavior (especially that related to po-

tential or actual teaching disruptions) were similar in student teachers and experi-

enced teachers.  

In both Study I and Study II, I investigated how effectively an economical, in-

dependent, task-specific instructional method could replicate the results of efficient 

but costly and resource-intensive training or feedback interventions. I hypothesized 

that minimal instructional support could positively influence novices' gaze behavior 

and thus possibly compensate for differences in expertise in professional vision. Study 

I found no effect of a minimal intervention on students' professional vision, whereas 

Study II—which used the process-based recording method of eye tracking—showed 

that specific instruction led to changes in gaze behavior in both students and experi-

enced teachers. Novice and expert teachers exhibited more fixations, suggesting more 

effective scanning and monitoring behavior. 

Overall, the results show that reinforcing the teaching of knowledge about rel-

evant aspects of classroom management at the university is important, as it helps 

novice teachers take their first steps in the process of teaching and learning, which are 

often perceived as particularly challenging (Study I). In addition, Study II shows that 

further studies and research projects are needed to determine the extent to which 

and, especially, under which conditions differences in expertise-dependent looking 

behavior in the classroom can be found. Only a plausible, theoretically based research 

landscape in which studies produce homogeneous results will permit the develop-

ment of meaningful interventions for teacher education and training in the medium 

term and their establishment in the university learning setting. 
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Zusammenfassung 

Lehrkräfte lehren tagtäglich Unterrichtsinhalte, agieren mit Schüler:innen und 

bemühen sich deren Lernerfolg zu maximieren. Dies ist jedoch nur bei möglichst 

störungsarmem Unterricht möglich. Gerade im Hinblick auf die Multitasking-An-

forderungen sind vor allem angehende, unerfahrene Lehrkräfte schnell überfordert. 

Deswegen benötigt eine (angehende) Lehrkraft bestimmte Kompetenzen, insbe-

sondere Wissen über proaktive, effektive Klassenführung und ein gutes Auge für alles, 

was in ihrem/seinem Klassenraum von statten geht. Denn nur durch ein schnelles 

Erkennen relevanter Hinweisreize, wie beispielsweise potenzielle Störereignisse, kann 

mit diesen adäquat umgegangen werden. Gleichzeitig muss eine Lehrkraft aber auch 

fähig sein, für den Unterrichtsverlauf irrelevante Ereignisse ausblenden zu können.  

Eben diese Kompetenz der professionellen Wahrnehmung, welche als 

Bindeglied zwischen dem Wissen und Handeln einer Lehrkraft angesehen wird, kann 

in zwei Teilprozesse untergliedert werden: Noticing, als basaler Wahrnehmung-

sprozess, bei dem es um das Identifizieren von relevanten Ereignissen geht, und Rea-

soning, als darauf aufbauender Prozess, der die Fähigkeit beschreibt, Wissen über Ler-

nen und Unterrichten zu nutzen, um aus dem Gesehenen adäquate Schlussfol-

gerungen abzuleiten.  

Bisherige Forschung zur professionellen Wahrnehmung von (angehenden) 

Lehrkräften, die sich auf subjektive Testverfahren wie z. B. Videoanalyse, Fragebögen 

oder Interviews stützen, haben sich vor allem auf den Prozess des Reasonings 

konzentriert, während sich nur wenige Studien mit dem basalen Prozess des Noticings, 

d. h. dem Erkennen potenzieller Störereignisse, befasst haben. Für die direkte und 

kontinuierliche Erfassung des basalen Wahrnehmungsprozesses eignen sich 

besonders prozessbasierte Verfahren wie das Eye-Tracking. Diese Methode 

ermöglicht Rückschlüsse auf kognitive Wahrnehmungsprozesse der (angehenden) 

Lehrkräfte und integriert sowohl räumliche als auch zeitliche Informationen der 

Aufmerksamkeitsallokation.  

Aus der auf Eye-Tracking Studien basierenden Expertiseforschung in anderen 

Domänen weiß man, dass sich Noviz:innen und Expert:innen in ihrem Blickverhalten 
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unterscheiden. Erste bildungswissenschaftliche Forschungsbefunde hinsichtlich (an-

gehender) Lehrkräfte legen ebenfalls nahe, dass sich angehende und erfahrene 

Lehrkräfte in ihrer Fähigkeit unterscheiden, potenzielle Unterrichtsstörungen zu de-

tektieren. Diese Annahme ist darauf zurückzuführen, dass die der Wahrnehmung 

zugrunde liegende Wissensbasis bei Expert:innen besser organisiert ist und so die 

Wahrnehmung positiv beeinflusst. 

Dieses die professionelle Wahrnehmung beeinflussende Wissen ist in sogen-

annten Schemata gespeichert und kann durch bestimmte Faktoren wie z. B. Vorwissen 

getriggert und beeinflusst werden. So kann die professionelle Wahrnehmung 

beispielsweise je nach aktiviertem Schema variieren oder auch von einer vorgeg-

ebenen, einen bestimmten Aspekt fokussierenden, Instruktion abhängen. Des 

Weiteren kann davon ausgegangen werden, dass die professionelle Wahrnehmung 

durch Interventionen positiv beeinflusst werden kann. So gibt es bereits effektive, aber 

gleichzeitig zeit– und ressourcenaufwendige Trainingsprogramme zur Schulung und 

Unterstützung professioneller Wahrnehmung für (angehende) Lehrkräfte.  

Ziel der Dissertation ist es, die professionelle Wahrnehmung von Lehrkräften, 

insbesondere im Bereich des Classroom Managements, mit prozessbasierten Mess-

methoden (Eye-Tracking) zu untersuchen. Dabei wurden mehrere Ziele verfolgt: 

Zuerst wurde der aktuelle Forschungstand zur professionellen Wahrnehmung von (an-

gehenden) Lehrkräften basierend auf prozessbasierten Eye-Tracking Studien in einem 

systematischen Literaturreview aggregiert und integriert. Dafür wurde eine Litera-

turrecherche für den Zeitraum von 1999 bis 2019 durchgeführt. Insgesamt konnten 

dabei 12 Studien identifiziert werden, die relativ stabile Unterschiede zwischen Ex-

pert:innenen und Noviz:innen bei den meisten untersuchten Parametern, bei 

gleichzeitig sehr heterogener Methoden- und Stichprobenauswahl, aufweisen.  

Darauf aufbauend wurden zwei empirische Studien entwickelt, die dazu dienen 

sollten, den erst wenig erforschten Kompetenzbereich der professionellen 

Wahrnehmung näher zu beleuchten. Daher wurde in Studie I überprüft, inwieweit sich 

Wissen als objektives Maß für Expertise auf die professionelle Wahrnehmung von Leh-

ramtsstudierenden auswirkt (Noticing: Genauigkeit und Geschwindigkeit der 
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Wahrnehmung potentieller Unterrichtsstörungen, Reasoning: Analysetiefe der Verbal-

isierungen hinsichtlich der erkannten Störungen). Ergebnisse dieser Onlinestudie 

zeigen, dass Expertise, operationalisiert mittels eines ökonomischen Wissenstests, als 

perfomanzbasiertes Kriterium einen relevanten Faktor der professionellen 

Wahrnehmung von angehenden Lehrkräften darstellt. Je mehr Wissen die Stud-

ierenden aufwiesen, desto schneller und mit höherer Akkuratheit entdeckten diese 

potentielle Störsituationen in den Videovignetten (Noticing). Gleichzeitig führte mehr 

Wissen über pädagogisch-psychologisches Handlungswissen jedoch nicht zu einer 

tieferen Analyse (Reasoning) der relevanten Ereignisse.  

Darüber hinaus wurde in Studie II untersucht, ob sich die in bisherigen For-

schungsbefunden aufgezeigten Expertiseunterschiede hinsichtlich der professionellen 

Wahrnehmung zwischen erfahrenen Lehrkräften und Lehramtsstudierenden in Bezug 

auf das Monitoring- und/oder störungsspezifische Blickverhalten (Noticing) in einem 

standardisierten Studiendesign replizieren lassen. Im Gegensatz zu unseren Hypothe-

sen konnten wir keine Expertiseunterschiede hinsichtlich der Eye-Tracking Parameter 

in einem quasi-randomisierten Versuchsdesign replizieren. Studierende und erfahrene 

Lehrkräfte zeigten sowohl im Hinblick auf ihr globales Monitoringverhalten als auch 

ihr störungsspezifisches Blickverhalten, ähnliche Ausprägungen der Parameter. 

Zusätzlich wurde sowohl in Studie I als auch Studie II beleuchtet, inwieweit eine 

ökonomische, eigenständige aufgabenspezifische Instruktion ähnliche Effekte erzielen 

kann wie effiziente, aber kosten- und ressourcenaufwendige Trainings- oder 

Feedbackinterventionen. Hierfür wurde untersucht, ob durch eine minimale 

instruktionale Unterstützung das Blickverhalten von Novizen positiv beeinflussten 

werden kann und es somit möglicherweise eine Kompensation von 

Expertiseunterschieden erreicht werden kann. Studie I konnte jedoch keinen Einfluss 

der minimalen Intervention auf die professionelle Wahrnehmung der Studierenden 

feststellen, wohingegen Studie II—bei der die prozessbasierte Erfassungsmethode des 

Eye-Trackings verwendet wurde—zeigen konnte, dass eine spezifische Instruktion 

sowohl bei Studierenden als auch erfahrenen Lehrkräften zu einem veränderten 

Blickverhalten führt. Noviz:innen und Expert:innen wiesen mehr Fixationen auf, was für 

ein effektiveres Scan- und Monitoringverhalten spricht. 
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Insgesamt sprechen die Ergebnisse dafür, dass die Vermittlung von Wissen 

über relevante Aspekte des Classroom Managements an der Universität gestärkt 

werden sollte, da dies den angehenden Lehrkräften die ersten Schritte im Prozess des 

Lehrens und Lernens erleichtert, der oft als besonders herausfordernd empfunden 

wird (Studie I). Außerdem zeigt Studie II, dass es bezüglich expertiseabhängigem 

Blickverhalten im Klassenraum weiterer Studien und Forschungsprojekte bedarf, um 

herauszufinden, inwieweit und vor allem unter welchen Bedingungen, Unterschiede 

hinsichtlich der Expertise zu finden sind. Nur mit einer plausiblen, theoretisch begrün-

deten homogenen Ergebnislandschaft lassen sich mittelfristig sinnvolle Interven-

tionen für die Aus- und Fortbildung von Lehrkräften ableiten und im universitären 

Lernsetting etablieren. 
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1 Introduction 

Classrooms are characterized by the high complexity, simultaneity and dynam-

ics of the events taking place in them (Doyle, 1985). Teachers must cope with many 

types of tasks at the same time. As an additional challenge, the people involved (the 

teacher and the students) sometimes have different goals (Wolff, 2016). In this context, 

proactive classroom management is considered one of the most important core com-

petencies of a teacher (Barth, 2017). Classroom disruptions occur in every class, re-

gardless of the school type (Meyer, 1990). According to Keller et al. (2021), an esti-

mated 35% of the school year's teaching time is lost because disruptions prevent 

learning (more than 20 disruptions occur per lesson; Krause, 2004). Effective classroom 

management requires the early recognition of potential disruptions (Sherin & van Es, 

2005; van den Bogert et al., 2014). Especially for beginning teachers, it is often chal-

lenging to perceive every critical moment and deal effectively with threatening or 

emerging disruptions, given the multidimensionality and the simultaneity of class-

room interactions and events and the need for immediate responses (Wolff et al., 

2015). The basis of effective classroom management is possessing professional vision 

of critical events in complex professional interaction situations (Goodwin, 1994; Sherin 

& van Es, 2009). Hence, the earlier a teacher perceives and anticipates situations rele-

vant to classroom management, the better the proactive control of the teaching pro-

cess—a process that can be summarized by the term "monitoring" (Gold et al., 2016). 

This competency has received increasing attention in research on teachers' profes-

sional vision (e.g., Barth, 2017; Gold et al., 2016; Seidel & Stürmer, 2014). 

Professional vision is defined as a teacher's ability to recognize critical events 

and interactions in the classroom and interpret them in a theory-based manner while 

ignoring irrelevant events (Sherin & van Es, 2009). Professional vision, including notic-

ing and reasoning, links the teacher's knowledge and actions (Blömeke et al., 2015). 

However, several more or less different definitions and uses of the term exist (see e.g., 

Stahnke, 2021); a few will be discussed in more detail later. Empirical studies show that 

competent teachers' professional vision is associated with higher quality teaching 

(Roth et al., 2011; Santagata & Yeh, 2016; Sherin & van Es, 2009) and better student 
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performance (Kersting et al., 2012; Roth et al., 2011). The basal noticing process of 

professional vision, that is, identifying (potentially) disruptive events, is increasingly 

being captured by eye tracking, as technological innovations in research increase 

(Riedl et al., 2008). Previously, video analyses, interviews, or questionnaires were 

widely used as qualitative measurement methods for the early detection of situations, 

especially for the reasoning process (cf. Seidel et al., 2011).  

The use of the process-based method of eye tracking has several advantages 

over verbal methods. First, recording eye movements allows for inferences about par-

ticipants' attentional processes, which are usually unconscious and therefore difficult 

to verbalize (van Gog et al., 2009). Moreover, eye tracking integrates both spatial and 

temporal information (Wolff et al., 2015), whereas other methods may focus on only 

one of these two levels. In summary, the advantage of eye tracking can be seen in the 

direct and objective recording of visual processing (Wolff, 2016). Furthermore, eye 

tracking can be used to capture cognitive perceptual processes (Gegenfurtner et al., 

2011) and to assess perceptual processes in classroom management observations 

(Stürmer et al., 2017; van den Bogert, 2016). 

Expertise research suggests that experts and novices differ in their ability to 

detect potential instructional interference. The knowledge base underlying perception 

(Blömeke et al., 2015) is better organized in experts (Wolff, 2016) and thus influences 

their perception (Stahnke et al., 2016). This knowledge is stored in the form of sche-

mata (Wolff et al., 2021) and can be triggered by certain factors (e.g., prior knowledge; 

Gilboa & Marlatte, 2017). For example, professional vision may vary depending on the 

schema that is activated or may depend on an instruction identifying which aspect of 

a task to focus on (e.g., Schreiter et al., 2022a; Tatler et al., 2010; Yarbus, 1967).  

Professional vision, in education and other fields, is influenced by various fac-

tors (Gold et al., 2016; König & Kramer, 2015; Treisch, 2018) and can be positively 

influenced by interventions (Blomberg et al., 2013; Gold et al., 2013; Roth McDuffie et 

al., 2014). Thus, effective but time- and resource-consuming educational methods 

have been introduced for training professional vision (cf. Roth McDuffie et al., 2014). 

These include lesson analyses (e.g., Santagata et al., 2007), support through prompting 
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tools (e.g., van Es, 2011), didactic interventions (e.g., Seidel et al., 2013), and video-

based training (e.g., Gold et al., 2013).  

On the one hand, I aimed in this thesis to summarize and integrate the current 

state of research on professional vision, especially in the field of classroom manage-

ment, by conducting a systematic review. On the other hand, I aimed to investigate 

the extent to which knowledge as an objective measure of expertise affects student 

teachers' professional vision of (potential) teaching disruptions; I considered their abil-

ity to notice (accuracy and velocity) and reason (describe, explain, and guide; Study I). 

In addition, I aimed to investigate whether previously reported expertise-dependent 

differences in professional vision between experienced teachers and student teachers 

in global classroom monitoring and/or disruption-specific visual behavior could be 

replicated in a standardized study design (noticing; Study II). Moreover, I investigated 

to what extent an economical, stand-alone, task-specific instructional method could 

replicate the effects of prompting, which is often embedded in a larger training or 

feedback context. That is, I examined whether minimal instructional support could 

change the gaze behavior of novices in particular and whether more specific instruc-

tions could compensate for the differences in expertise between novice and expert 

teachers.   
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2 Conceptual Framework 3 

The following section introduces the most important theoretical background 

for my research. I introduce important models and explain their interrelationships. 

Based on this overview, it should be possible to consider the concepts underlying the 

published articles in context. 

2.1 Classroom Management 

Classroom incidents occur daily and can be caused by learners, teachers, or 

even external sources (Wettstein & Scherzinger, 2019). Regardless of their cause, such 

incidents are stressful for both sides (Pfitzner & Schoppek, 2000). Therefore, the effi-

cient management of a classroom is both a challenge for teachers and a prerequisite 

for successful teaching (Ophardt & Thiel, 2013). Successful mastery of this require-

ment not only results in low-disturbance teaching and thus more learning time 

(Helmke & Schrader, 2009; Kounin, 2006) but also active relationship building between 

the teacher and the class (Ophardt & Thiel, 2013).  

To be able to handle this complex task in the classroom—a place in which 

multidimensional, simultaneous, and immediate events happen (Doyle, 1985)—teach-

ers must be able to withitness and overlap (Kounin, 2006). They should be aware of as 

many classroom events as possible and able to handle multiple demands simultane-

ously, such as maintaining the flow of instruction and responding to unavoidable dis-

cipline problems. Achieving this requires the ability to monitor, that is, to constantly 

track and register relevant processes and demonstrate that they are doing so to stu-

dents (Gold & Holodynski, 2017). Teachers, then, should ideally have "eyes in the back 

of their heads" (Seidel, 2020). 

 
3 Please note that the thesis follows a classical structure. First, I discuss the theoretical basis of relevant 
topics such as classroom management, professional competence, professional vision, differences in ex-
pertise in professional vision of classroom disruptions, methods for examining professional vision. Then 
I discuss possible ways to support (prospective) teachers in developing their professional vision. This is 
followed by a presentation of the research aims and a summary of the articles on which the thesis is 
based (a systematic review and two empirical studies). The fourth article, namely, the methodological 
book chapter, is not summarized in one place like the other article, but is referenced at appropriate places 
throughout the thesis. At the end of the thesis, there is a global discussion. 
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The early noticing of relevant events enables teachers to address emerging 

classroom disruptions in a timely and subtle fashion. Thus, sometimes a glance, a ges-

ture, or a change in position can be sufficient to proactively shape and maintain order 

in a classroom situation (Ophardt & Thiel, 2013), avoiding the need for an elaborate 

intervention after activity in a trouble spot in the classroom has escalated (van den 

Bogert, 2016). Proactive classroom management thus allows for the maximization of 

learning time, which can have a positive impact on student learning according to 

Helmke's (2006) model of instructional provision and uptake (see also De Jong & 

Westerhof, 2001). Fauth et al. (2014) note that student ratings of classroom manage-

ment can predict student achievement. The clearer and more carefully structured the 

instruction,—that is, the more successful the classroom management is—the better 

students' school performance. The ability to manage classes successfully is thus part 

of the professional skill set of successful teachers and and an element of teaching 

competence and expertise (Kunter et al., 2011). 

Although classroom disruption is one of the factors that plagues teachers the 

most, there seems to be no uniform definition of the term. For Biller (1979), Winkel 

(2021), and Lohmann (2003), teaching disruptions are events that interfere with, inter-

rupt, or make the teaching-learning process impossible by partially or completely 

overriding the conditions under which teaching and learning can take place. In addi-

tion, classroom disruptions can be categorized variously and have different degrees 

of importance (Borich, 2014; Lugrin et al., 2016; Rattay & Wensing, 2011; Thomas, 

2013). They can be triggered by students as well as teachers or by the interaction of 

the two (Nolting, 2012). The thesis focuses exclusively on the former. Someone who 

associates disruptive behavior with students might cite noise, restlessness, opposi-

tional and provocative behavior, aloofness, and overt and covert aggression (Eckstein, 

2018). However, the actuality and degree of (potential) disruptions is more or less in 

the eye of the beholder, his/her current mental and physical condition and, especially, 

his/her previous experience, knowledge, and competence. 
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2.2 Teachers‘ Professional Knowledge 

Professional competence is the basis for successful action in job-specific situ-

ations and is a multidimensional construct. There are a wide variety of models that 

emphasize and highlight different aspects of competence (see Stahnke, 2021). For ex-

ample, in their model of teachers’ professional competence (COACTIV), Baumert and 

Kunter (2006) describe professional knowledge as a core aspect of a teacher's com-

petence, along with beliefs/values, motivational orientation, and self-regulatory skills. 

Professional knowledge is described as consisting of different knowledge areas com-

posed of knowledge and skills, including general pedagogical knowledge, subject-

matter content knowledge, and pedagogical content knowledge. More recent ap-

proaches to assessing teacher competencies have increasingly addressed situation-

specific skills (Stahnke, 2021). This broadening of the concept of competence has been 

motivated by the fact that effective teachers need not only knowledge but also con-

text-specific cognitive skills that are more directly related to practice (Blömeke et al., 

2015). 

A conceptualization of competence as a continuum (Blömeke et al., 2015) as-

sumes situational and behavioral characteristics that mediate between cognitive dis-

positions and situation-specific performance. This understanding of competence in-

tegrates behavioral definitions of competence, which create competence profiles from 

requirements analyses, and dispositional definitions of competence, which under-

stand competence as the totality of all underlying cognitive and motivational re-

sources. It explains how individuals who possess all the resources belonging to a com-

petence construct can combine and apply them and thus perform well. Starting from 

cognitive dispositions (e.g., professional knowledge; Casale et al., 2016) and affective-

motivational dispositions (e.g., self-efficacy; Schunk & DiBenedetto, 2021) as learnable 

but relatively stable components, situation-specific skills in the area of perception, 

interpretation, and decision-making are used to indirectly manifest competent action 

as situational performance (Shavelson, 2013). 

In summary, knowledge is an important aspect of a teacher's ability to fulfill 

the demands of teaching in the classroom. Mediation processes are involved in the 
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connection between knowledge and the ability to cope with situation-specific teach-

ing demands (e.g., teaching disruptions); among other processes, the change in ac-

quired knowledge structures triggered by professional experience influences the vis-

ual perception processes (Blömeke et al., 2014). 

Knowledge of classroom management is part of the general dimension of gen-

eral pedagogical knowledge (Voss et al., 2015) that is relevant for effective teaching 

(Voss et al., 2011). It is also an aspect of competence (Baumert & Kunter, 2006) and is 

one of the cognitive dispositions necessary for professional competence. It refers to 

both conceptual knowledge about the teaching and learning process (Jahn et al., 2014; 

Seidel et al., 2011) and the ability to apply this knowledge in a practice-oriented man-

ner (Sherin & van Es, 2009). Professional knowledge of classroom management is con-

sidered an implicit prerequisite for the use of professional vision in teaching situations 

(Blömeke et al., 2015) and can affect the ability to perceive and anticipate potentially 

disruptive behavior and thus the implementation of a disruption-free classroom (Wolff 

et al., 2015). For a teacher to respond appropriately to a situation and reflect on his/her 

teaching, an appropriate perception of the situation is necessary. But it is often chal-

lenging, especially for beginning teachers, to perceive every critical moment and ef-

fectively manage threatening or emerging disruptions due to the multidimensionality 

as well as the simultaneity of classroom interactions and events and the need for an 

immediate response (Wolff, 2015). More about the cognitive processes such as sche-

mata that underly these expertise differences will be discussed in Section 2.4. 

As described in the following section, the structural model developed by 

Blömeke et al. (2015) will form the basis of the concept of competence in this thesis. 

It presents a holistic picture of competence as a continuum by integrating a cognitive 

and situated perspective (see also Stahnke, 2021). 

2.3 Teachers‘ Professional Vision of Teaching Disruptions 

The term and concept of professional vision is based on cross-disciplinary an-

thropological research by Goodwin (1994). Nowadays, professional vision is generally 

understood as the ability to identify, interpret, and evaluate features related to one's 

profession (König et al., 2022; Mischo et al., 2020). In teaching, professional vision is 
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thus understood as the competence to filter out the relevant aspects of complex class-

room events and interpret and evaluate them in a theory-based manner to derive 

action decisions for classroom management (Mason, 2011; Schoenfeld, 2011).  

Approaches to modeling professional vision consider and weight the different 

facets of competence variously (Barth, 2017). Among existing models of professional 

vision, a distinction can be made between discipline-independent generic modeling 

approaches (e.g., situation awareness; Endsley, 1995; Cognitive Theory of Visual Ex-

pertise, CVTE; Gegenfurtner, 2020) and modeling approaches designed to explain 

teachers' perceptions in the context of teaching (e.g., Professionelle Un-

terrichtswahrnehmung [professional teaching perception]; Seidel et al., 2010; van Es 

& Sherin, 2002). For example, Gegenfurtner's (2020) generic theory of professional 

vision is based on three basic assumptions (extended capacity, knowledge-based pro-

cessing, and practice-based interaction) and is devoted to understanding how to skill-

fully perceive, interpret, and evaluate visual information in work tasks. Eight processes 

in the visual register and long-term memory play a role in selecting and ignoring visual 

information, knowledge-based perception, expanding the visual field through para-

foveal processing, organizing parts of images, integration, using visual practices to 

interact with the environment, and monitoring. 

According to Sherin (2001), who adapted Goodwin's concept (1994) to the 

teaching context, a distinction can be made between two interacting processes in in-

structional perception (Sherin, 2007; Sherin & van Es, 2009): noticing and (knowledge-

based) reasoning. "Noticing" (resp. attending, identification) describes the ability of 

teachers to recognize events that are relevant for teaching and learning and ignore 

irrelevant events via selective attention processes. "Reasoning" (resp. interpreting, 

making connections and reasoning) describes the ability to apply knowledge of teach-

ing and learning and draw appropriate conclusions and predictions. This process can 

be seen as an indicator of the quality of the application of knowledge to the classroom 

situation. Van Es and Sherin (2021) extend their model with a third process, "shaping," 

which entails constructing interactions and contexts to gain access to additional in-

formation and supports further noticing. According to Seidel and Stürmer (2014), rea-

soning comprises three steps: description, explanation, and prediction. In this schema, 
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"describing" is identifying and limning observed events based on professional 

knowledge without evaluating them. "Explaining" is combining and elucidating ob-

served events with recourse to stored schemata, integrating conceptual knowledge 

about teaching. "Predicting" is drawing consequences from observed events using 

knowledge and previous teaching and learning experience in similar or comparable 

situations.  

To maintain clarity throughout this thesis, "noticing" will be defined as teach-

ers’ attending to events in a classroom in the sense of selective attention (Sherin, 

2007), and "reasoning" will cover the three skills of description, explanation, and pre-

diction (Seidel & Stürmer, 2014).  

2.4 Expertise Differences in Teachers’ Professional Vision 

Expertise research in different domains shows that experts and novices differ 

in visual perception depending on their competence and knowledge level (Gobet, 

2015). According to Berliner (2001), expertise is domain-specific, that is, experts' 

knowledge in a particular domain (e.g., classroom management) is better structured 

than novices' (cf. classroom management scripts; Wolff et al., 2021). Process-based 

studies of prospective and experienced teachers' visual expertise show that, generally, 

experts have more, but shorter fixations, whereas novices have less, but longer fixa-

tions (e.g., Huang, Miller, et al., 2021; Wolff, 2016). This is in line with the assumption 

of fast encoding processes by various experts (Chi & Glaser, 1988). Experts fixate on 

relevant areas (e.g., disruptive students) more often and for a longer duration than 

irrelevant areas (e.g., non-instructional material) compared to novices, who look more 

frequently at irrelevant areas (e.g., Huang, 2018; Huang, Miller, et al., 2021; van den 

Bogert et al., 2014). The focus on important areas implies deeper cognitive processes 

(Kuperman et al., 2008; Reingold & Sheridan, 2011). Experts distributed their attention 

more evenly among students and spent, on average, less time looking at single areas 

of the classroom (e.g., Huang, 2018; McIntyre et al., 2019), which was indicative of 

expertise-dependent observation behavior of monitoring (Brophy, 1988). The results 
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suggested that novice teachers are less able to differentiate and interpret salient fea-

tures of classroom situations and recognize the relevant aspects than expert teachers, 

who have greater knowledge (Carter et al., 1987; Livingston & Borko, 1989). 

These differences in visual expertise stem from the circumstance that profes-

sional vision is knowledge- or theory-based (Seidel et al., 2011). This professional 

knowledge is stored in form of so-called schemata 4 and can influence the process of 

perceiving potentially disruptive classroom events (Sherin & van Es, 2009; classroom 

management scripts; Wolff et al., 2021). In addition, knowledge about classroom man-

agement and corresponding schemata can influence which events are deemed rele-

vant to proactive classroom management through top-down processes (Sherin, 2007; 

Wolff et al., 2016). Bidirectional relationships can be assumed between cognitive dis-

positions (schemata) and situation-specific abilities (professional vision) (Blömeke et 

al., 2015; McIntyre & Foulsham, 2018; Meschede et al., 2017; Sabers et al., 1991; San-

tagata & Yeh, 2016). Schemata can therefore serve as filters for professional vision 

(Borko & Putnam, 1996), allowing teachers to select the amount and complexity of 

information they need based on specific situations, such as the occurrence of events 

relevant to classroom management (Treisch, 2018). Amidst multidimensional, simul-

taneous, and immediate classroom events (Doyle, 1980), unfiltered perception due to 

insufficiently developed schemata quickly reaches its limits, leading to incomplete 

recognition of important processes, naïve interpretations, and delayed or erroneous 

decisions to act (Wolff et al., 2021). However, previous research has shown that per-

ception can be guided and influenced by bottom-up and top-down processes 

(Catherwood et al., 2014; Durso & Gronlund, 1999; Durso & Sethumadhavan, 2008). 

Experienced teachers in particular show top-down processing of visual information, in 

which knowledge-based, activated schemata influence the perception of events (Kopp 

& Mandl, 2005; McVee et al., 2005; Nassaji, 2007; Wolff et al., 2015). In contrast, teach-

 
4 Example: In contrast to student teachers, who tend to perceive and describe individual aspects of teach-
ing separately and independently (e.g., students sit there, they talk to each other), experienced teachers 
can use the seating arrangement to identify social forms and the challenges and potential difficulties 
associated with them and interpret classroom events in context (e.g., group work is taking place; students 
know the rules). 
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ers with less experience and knowledge, whose immature schemata are more influ-

enced by salient features (e.g., a single noisy student; Navalpakkam & Itti, 2005), are 

more likely to exhibit so-called bottom-up processes. Instead of being influenced by 

knowledge-based schemata (see Section 2.6), they are much more likely to be influ-

enced by specific stimuli from the environment (Kopp & Mandl, 2005). For instance, 

prospective teachers tend to have more difficulty maintaining a view of the big picture 

in the classroom than more experienced teachers who have more solid schemata (cf. 

Clarridge & Berliner, 1991; Peterson, 1987; Treisch, 2018). 

In sum, teachers' knowledge organization can influence their perception of 

classroom situations and their resulting situational awareness. To distinguish experi-

enced teachers from novices, previous studies were guided by Palmer et al.'s (2005) 

criteria: that experts should be selected according to their years of experience (at least 

three to five years), social recognition (by two or more socially recognized individuals 

from the relevant field), membership in a professional or social group and perfor-

mance-related criteria (e.g., student performance). But until now, expertise differences 

regarding professional vision have often been made by equating expertise with expe-

rience. Although expertise research depends on the fact that experts have outstanding 

and well-organized knowledge bases, this component of expertise has not yet been 

directly illuminated with regard to teachers' professional perceptions. Objective, per-

formance-based assessment of expertise using knowledge tests, for example, has 

been rather neglected. However, determining expertise solely using criterion-based 

measures (e.g., years of teaching experience) can be problematic. The development of 

expertise is not always linear but instead often has an inverted U-shape (Gobet, 2015; 

van den Bogert, 2016), and expertise can vary greatly despite comparable lengths of 

experience (van den Bogert, 2016). In summary, teachers’ knowledge schemata can 

influence their professional vision of classroom management-related events, espe-

cially the perception and identification of relevant events (i.e., noticing). 
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2.5 Eye Tracking to Assess Teachers’ Professional Vision 

In recent years, the research field of teachers' professional vision has increas-

ingly become the focus of scientific attention, particularly in light of technological ad-

vances in process-based data collection methods. Previously, researchers often used 

high-inference or subjective measurement methods such as the analysis of observa-

tional data, videos, or interviews (Cortina et al., 2015) to assess professional vision. 

These methods are used to identify perceptual and interpretive processes of visual 

expertise relating to reasoning but cannot adequately account for noticing in profes-

sional vision (Sherin, 2007). To capture and visualize this more basal visual skill and 

continuous perceptual process, process-based methods such as eye tracking are re-

quired (Wolff et al., 2016). This technology makes it possible to assess visual percep-

tion processes—in particular, information intake and processing (Jarodzka et al., 

2017)—and to observe and analyze teachers' gaze behavior. It allows the identification 

and recognition of potentially disruptive events or other relevant classroom situations 

(Goldberg et al., 2019). 

Eye tracking is an established research tool in many research fields where visual 

expertise is required, including not only medicine (e.g., Ashraf et al., 2018) and traffic 

psychology (e.g., Alberti et al., 2014) but also educational sciences (e.g., Jarodzka et 

al., 2017) and, increasingly in the last 20 years, teacher perception and instruction 

(Huang, Miller, et al., 2021; Keskin et al., 2022). By assessing eye movements of (pro-

spective) teachers, reliable quantitative data on visual expertise are recorded. Fixations 

and saccades, among other eye movements, are used to investigate attentional be-

havior. For example, fixations, that is, times when the eye rests largely motionless on 

one spot, are considered indicators of cognitive processes (Holmqvist et al., 2011) and 

mark areas to which attention is paid and through which information is processed (see 

the eye-mind hypothesis; Just & Carpenter, 1980). Fixations were used in almost all of 

the studies published to date (see the systematic review).  

Due to the high spatial and temporal sensitivity of eye tracking (Carter & Luke, 

2020; Huang, 2018), this process-based method has long time been used to study 

selection and attention patterns (Bucher & Schumacher, 2012). Furthermore, eye 

tracking serves to measure cognitive processes online (Lachner et al., 2016; Tatler et 
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al., 2014) and can be considered a low-interference objective record of eye move-

ments as a behavioral indicator of cognitive function (Gegenfurtner, 2020). Attention 

and attentional shifts, for example, can be reflected in fixation data (van Gog et al., 

2009) and used to assess and analyze the attentional allocation of novice and expert 

teachers in the classroom (Beach & McConnel, 2018; Jarodzka et al., 2017). Due to the 

multidimensionality and complexity of classroom situations that need to be processed 

simultaneously (Doyle, 1985), the way a teacher distributes his/her fixations in the 

classroom may determine which areas appear relevant given his/her experiential and 

knowledge framework, and thus be targeted in the context of top-down experience-

guided processes and unmediated bottom-up processes (Huang, 2018; Wolff, 2016). 

As an objective measurement of perceptual and attentional processes, eye tracking 

can therefore be used in educational studies to analyze teachers' professional vision 

in the classroom (Wolff, 2016) and investigate the quantitative evidence underlying 

visual processes (Mele & Federici, 2012). 

Because eye-tracking procedures allow the recording of a wide range of fea-

tures, various aspects of teaching can be analyzed. Regarding the relevance of low-

interference teaching to maximize learning time, both the current research field and 

the thesis focus on an aspect relevant to classroom management, namely (potential) 

classroom disruptions. However, to plan and conduct eye-tracking research on the 

professional vision of (prospective) teachers, theory-based parameters have to be 

chosen to detect differences in expertise. This requires the aggregation and integra-

tion of previous research on this topic to identify valid parameters that can differenti-

ate between novices and experts in professional vision (the aim of the systematic re-

view). The current eye-tracking research relating to teachers’ professional vision is ag-

gregated and accumulated in the methodological book chapter and therefore is not 

described in more detail here. 

2.6 Fostering (Prospective) Teachers‘ Professional Vision 

Professional vision is a core teaching competency. It allows proactive class-

room management to reduce disruptions and ensure an adequate teaching-learning 
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environment (see Section 2.2). However, identifying relevant characteristics of situa-

tions (e.g., potential teaching disruptions; cf. noticing) and making schema-based in-

terpretations and predictions of action from them (cf. reasoning), is often a challenge 

for (prospective) teachers (Aloe et al., 2013; Feldon, 2007; Melnick & Meister, 2008). 

Thus, research and practice interests go beyond capturing perception in classroom 

situations. Given the "real-life shock" experienced by young prospective teachers 

(Dicke et al., 2016), researchers and practitioners are increasingly focused on the train-

ing of their professional vision. Supporting prospective but also experienced teachers 

in improving their professional vision offers a valuable opportunity to encourage ef-

fective and proactive classroom management. If (potential) classroom disruptions are 

recognized in time and events are proactively controlled, the learning time can be 

maximized and learning opportunities can be maintained. Thus, professional vision 

combined with classroom management is crucial to achieve and maximize effective 

learning outcomes (cf. Helmke & Schrader, 2009; Kounin, 2006). 

Educational research has shown that teachers’ professional vision can be facil-

itated (e.g., Gold et al., 2013; Seidel et al., 2013) by different types of training (Roth 

McDuffie et al., 2014): group discussions supported by prompting tools (e.g., van Es, 

2011), instructional interventions (e.g., Seidel et al., 2013), pedagogical training (e.g., 

Södervik et al., 2022), lesson analysis frameworks (e.g., Santagata et al., 2007), and 

video-based training (e.g., Gold et al., 2013). Van Es (2011) used video clubs that met 

10 times during the school year to improve professional vision. Videos of the partici-

pating teachers' lessons were viewed and discussed together. During the discussion, 

general prompts (e.g., "What did you notice?" van Es, 2011) and specific prompts (e.g., 

"Let's take a look at how Lindsey solved the problem!" van Es, 2011) were used to 

direct the teachers to analyze student thinking. Södervik et al. (2022) evaluated a ped-

agogical training program that used a six-week online training (consisting of self-

study, reflective essays, and small-group discussions of the essays with feedback by a 

teacher). In the lesson analysis framework (Santagata et al., 2007), the professional 

vision of student teachers was enhanced by systematically structuring a video analysis 

in the context of the sixteen-hour training program. Gold et al. (2013) also draw on a 
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video-based training program to promote professional vision in classroom manage-

ment in the elementary classroom. This intervention totaled 60 hours (13 weekly sem-

inar sessions plus self-study in the form of homework with feedback). 

Although these methods are effective, they are not very efficient, because they 

are time and resource intensive and usually integrated into a larger-scale training pro-

gram. A less costly and more minimal intervention —for example, in terms of a specific 

task instruction or prompt (defined as cues to stimulate productive learning activi-

ties)—would be particularly helpful in teacher education (see e.g., Beilstein et al., 2017, 

or van Es & Sherin, 2006, for the helpful use of prompts in teacher education). In this 

regard, previous studies have shown that general and specific prompts can support 

novices in their professional vision (van Es, 2011). The use of prompts can help novices 

recall knowledge or skills that they would not be able to retrieve spontaneously (cf. 

Hilbert et al., 2008). However, it is unclear to what extent the specific prompt alone 

affects professional vision as opposed to the additional training content such as group 

discussions (Roth McDuffie et al., 2014; Star & Strickland, 2008). It is also unclear 

whether not only prompts presented during the task and embedded in a larger train-

ing or feedback context (e.g., Pichert & Anderson, 1977; Pressley et al., 1992) but also 

stand-alone task instructions that are embedded before the task can influence pro-

fessional vision. 

In this regard, process-based research suggests that gaze behavior and thus 

professional vision can be purposefully altered by an activated schema or influenced 

by specific task instruction focusing on a particular aspect of the task material (Buswell, 

1935; Castelhano et al., 2009; DeAngelus & Pelz, 2009; Farnand & Fairchild, 2012; Go-

bet, 2015, p. 15; Vaidyanathan et al., 2016; Yarbus, 1967). According to Gilboa and 

Marlatte (2017), schemata are context-sensitive: different schemata are stimulated by 

different situations and tasks and can be triggered by factors such as prior knowledge 

or attention. An activated schema can influence incoming information processing, 

functioning like a kind of template that represents relevant knowledge structures and 

influences information processing (Ghosh et al., 2014; Thorndyke & Yekovich, 1980). 

It can have a priming effect by helping an individual to identify relevant details and 
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guiding selective attentional processes (Johnston & Dark, 1986; cf. noticing). Further-

more, (activated) schemata influence how events are perceived, interpreted, and re-

membered (Gilboa & Marlatte, 2017; Teufel & Nanay, 2017). Thus, early perceptual 

processes can be influenced by providing specific types of information (generating 

top-down approaches, see also Section 2.6). For example, Yarbus (1967) was able to 

show evidence for top-down control by demonstrating qualitative differences in eye 

movement and fixation patterns depending on the instructions for a visual task (e.g., 

"state the ages of the subjects" vs. "remember the subjects' clothing" vs. free inquiry). 

Replications by DeAngelus and Pelz (2009) and Tatler et al. (2010) also showed that 

participants focused more on certain parts of the task material depending on the as-

pect triggered by the instruction. 

Given the dynamic and multidimensional nature of the classroom and the as-

sociated recognition of relevant events, classroom management cannot be described 

as a passive process. Rather, perceiving, detection, identifying, reacting, and interact-

ing in classroom management-relevant situations involve more-or-less conscious de-

cision-making about what to pay attention to (Simpson et al., 2018). Knowledge of 

relevant aspects of a classroom situation, operationalized as specific instructions, can 

accelerate their recognition. The human visual system is biased toward tasks based on 

known information when it highlights what is relevant—for example, a potential 

teaching disruption (Navalpakkam & Itti, 2005). Thus, knowledge about the target of 

attention (operationalized as specific instruction) plays a crucial role in selecting the 

focus of attention (top-down processes). Through a specific instruction, the more-or-

less conscious decision on what to focus attention on is externally determined (cf. 

knowledge-activating external cues; Herold-Blasius, 2021). The instruction facilitates 

the perception of certain aspects of a situation and leads to deepened attention to 

these aspects (Roth McDuffie et al., 2014).  

Especially for those with less knowledge, this type of external facilitation is 

beneficial. Looking through a defined frame allows an individual's limited attention to 

be focused on relevant aspects of a task rather than being overwhelmed by the many 

complexities of the classroom (Roller, 2016). This in turn leads to a performance ad-

vantage (see processing prompts; Gerjets et al., 2008) as the identification of potential 
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problems (e.g., a potential classroom disruption) is directly related to the activation of 

corresponding schemata (e.g., for classroom management) that were activated by the 

specific task instruction (e.g., potential classroom disruption). For novices, specific in-

structions are easier to understand than more general instructions because specific 

instructions require less inference (Bouxsein et al., 2008; Catrambone, 1990; 

Rosenshine et al., 1996). A general or nonspecific instruction does not provide details 

for each specific case, so the relevance of task aspects must be deduced by the indi-

vidual. It can be argued that even minimal task-related instructional support in the 

implementation of a specific task can lead to an increase in performance because cer-

tain schemata are activated, and attention is directed to relevant aspects of the task.  

Research shows that without specific instruction, prospective teachers struggle 

to focus their attention on visual cues relevant to teaching-learning (Star & Strickland, 

2008), are quick to follow their often intuitive and naïve conceptions of teaching 

(Hammerness et al., 2002), and are at risk of making hasty judgments and overgener-

alizations (Schwindt, 2008). High complexity makes perception difficult for prospective 

teachers. Those who receive specific task instruction that emphasizes certain aspects 

of the task can more easily focus their attention on relevant visual cues of situations 

(Star & Strickland, 2008; cf. noticing), more accurately describe observed cases (San-

tagata & Guarino, 2011; cf. reasoning), and better use their expertise to explain and 

instruct (Stürmer et al., 2013; cf. reasoning). 

In conclusion, there is evidence that certain tasks or prompts can activate spe-

cific knowledge (triggering and activating schemata, resp. top-down-processes) that 

supports professional vision, especially in the setting of time-intensive training for-

mats. However, it is not yet clear whether a minimal intervention would also ease the 

complex, multidimensional challenge of classroom management—whether specific 

instructions could help to activate specific knowledge and apply appropriate strate-

gies. 

2.7 Résumé of the Theoretical Derivation 

This section summarizes the main components of the theoretical derivation 

with an emphasis on the research gaps. It also offers a graphical representation—
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simplified and reduced to essentials—of the interrelationships between cognitive dis-

positions, perception processes, interventions, and the resulting teacher (gaze) behav-

ior (see Figure 1). 

 

Figure 1 

Résumé of the Theoretical Derivation 

 

 

To effectively cope with the unique circumstances of a classroom and teach 

adequately, proactive classroom management to prevent teaching disruption is im-

portant. Early detection and identification of potentially disruptive events can only be 

ensured through teachers’ anticipatory monitoring and scanning behavior, namely, 

their professional vision. This ability to perceive and observe the classroom can be 

described as one of the core areas of professional competence. Cognitive dispositions, 

including knowledge of classroom management, influence professional vision, includ-

ing both its noticing and reasoning processes. Depending on the situation and indi-

vidual's level of competence, one can distinguish between top-down and bottom-up 

based perception. Thus, existing knowledge about similar classroom situations can 

foster more targeted expertise-dependent perceptions. This knowledge-based per-

ception can be triggered by external support, such as a specific instruction (schema 

activation). Thus, differences in perception are based on differences in knowledge-
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based expertise, and perception can be seen as an indicator of the application of com-

petencies in professional situations. 

Based on the existing research landscape, I identified several open research 

questions: 
 

(1) What is the status quo of research on prospective and experienced teachers' 

professional vision of classroom management events? (Article 1: Systematic 

Review) 

(2) Are there knowledge-based expertise differences among student teachers in 

their ability to notice and reason about (potential) classroom disruptions in 

an online experiment that uses video vignettes? (Article 2: Study I) 

(3) Are there expertise differences between student teachers and experienced 

teachers in their ability to notice (potential) classroom disruptions in an eye-

tracking experiment that uses a variety of process-based measurement pa-

rameters (eye-tracking data)? (Article 3: Study II) 

(4) Can the professional vision of (a) student teachers in an online experiment 

and (b) student teachers in an eye-tracking experiment be supported by a 

minimal intervention aimed at a specified task? (Articles 2 and 3: Study I and 

Study II) 

(5) How can eye tracking be used as a process-based method of recording teach-

ers' professional vision? (Article 4: Book chapter) 
 

As the first step, the current research landscape on process-based capture of 

professional vision of prospective and experienced teachers was to be established by 

means of a systematic literature review following a methodological formal approach 

to minimize bias due to selective literature selection (see Tranfield et al., 2003). The 

aim was to systematically identify the factors for which there were heterogeneous 

study results and thus a need for further research and derive further, original research 

ideas from this knowledge (Article 1: Systematic Review). Two studies were then to be 

conducted to investigate professional vision in more detail: an online study to capture 

the noticing and reasoning processes of student teachers and the influence of expe-
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rience (as a "classical" measurement of expertise) and knowledge (an objective, stand-

ardized measurement of expertise) on their perception processes (Article 2: Study I) 

and an eye-tracking study to capture the professional vision of classroom-manage-

ment-relevant events of prospective and experienced teachers (Article 3: Study II). In 

each study, the influence of a minimal intervention (a specific or a general instruction) 

was examined to determine if such interventions can support prospective teachers in 

their classroom management, supplementing or replacing successful but inefficient 

perceptual training options. The book chapter (Article 4) presents and discusses ob-

stacles and challenges relating to methodology, stimuli, parameters, interpretation, 

and the triangulation of eye movement data. It also addresses future areas of research 

for process-based assessment of professional vision and thus represents a continua-

tion of the existing literature on the recording of teachers’ professional vision. 
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3 Research Aims 

Guided by the theoretical background provided in the previous sections, the 

aim of this thesis is to investigate teachers' professional vision in the field of classroom 

management, because early noticing, that is, effective professional vision, is necessary 

for the establishment of an adequate teaching and learning atmosphere in the class-

room, especially the control of classroom disruptions. Research gaps were identified 

in the current literature and addressed in a systematic review as well as two empirical 

studies: No overview existed of the literature on prospective and experienced teach-

ers' professional vision of classroom management issues and the parameters used to 

discuss differences in expertise (systematic review). Also, it was unclear whether there 

are expertise differences among student teachers regarding professional vision of (po-

tential) teaching disruptions when knowledge is used as a proxy for expertise (Study 

I). Furthermore, it is unclear 1) under what conditions expertise differences between 

novice and expert teachers in classroom-relevant professional vision, especially the 

perception of teaching disruptions, can be replicated in an eye-tracking study and 2) 

whether an inexpensive, minimal intervention—a specific task instruction—can sup-

port professional vision (Study I and II). The book chapter, in turn, aggregates and 

elaborates on the existing knowledge of eye tracking as a process-based method of 

capturing teachers' professional vision; it can serve as a guide for other researchers in 

this topic area. The concrete research aims for the systematic review and empirical 

studies follow are set out below. 

3.1 Systematic Review 

To be able to create and develop theory-based hypotheses and adequate 

study designs for studies, it was necessary to summarize and integrate the current 

state of research on (differences between novice and expert) teachers’ professional 

vision in the field of classroom management to draw conclusions from the individual 

studies by taking an aggregate approach. For this purpose, a systematic literature re-

view was conducted, which filtered all peer-reviewed journal articles published at the 

time and processed them appropriately. In this way, commonalities and differences 
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between the individual studies could be identified. I used the systematic review to 

consider research gaps and derive research questions. 

3.2 Study I 

Since previous studies were mainly based on expertise comparisons between 

experienced teachers and prospective teachers, and expertise was used synonymously 

with experience, we wanted to explore how knowledge plays a (crucial) role in profes-

sional vision, specifically in identifying potential classroom disruptions. Therefore, we 

first aimed to investigate in an online study 5 whether differences in professional vision 

in both noticing and reasoning processes could be found among novice teachers—a 

group which is usually considered to be homogenous. We used a knowledge test as 

an economical, performance-based expertise indicator. Previous research showed that 

external factors support perception processes during acquisition (Gold et al., 2013; 

Stockero & Stenzelbarton, 2017) and didactic interventions can be effective in pro-

moting perception (Roth McDuffie et al., 2014). Based on this research, we aimed to 

examine whether the competence of perceiving—especially noticing but also reason-

ing processes—could be fostered by minimal instructional support (activating 

knowledge schemata to promote top-down processes). Previously, similar questions 

had only been studied in time- and resource-heavy video-based interventions. 

3.3 Study II 

Study II, based on the systematic review and the results of Study I, investigated 

a gap in the literature: whether expertise differences between novice and expert teach-

ers could be replicated in a quasi-randomized standardized experimental setting us-

ing scripted video vignettes. This study would extend previous research findings; ex-

pertise effects would be re-examined and generalized. By using eye-tracking param-

eters that had not been used before in the context of teachers’ professional vision of 

classroom-management-related events (e.g., Gaze Relational Index), new insights into 

the sensitivity of eye-tracking parameters for identifying expertise differences could 

 
5 Due to the Covid-19 pandemic occurring in Germany at that time and the associated restrictions, no 
eye-tracking study could be performed. Therefore, other parameters had to be used, which prompted us 
to plan this online study that would address the predetermined topic. 
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be obtained. Compared to Study I, which focused on disturbance-specific perceptions, 

Study II distinguished between global monitory gaze behavior across the entire class-

room and an event-related gaze behavior related to (potential) classroom disturb-

ances. Although the results of Study I showed that minimal intervention in an online 

setting did not support novice teachers' professional vision, Study II examined how 

specific versus general instruction could influence gaze behavior based on—com-

pared to online data—temporal and spatial high-resolution eye-tracking parameters, 

and potentially support novices in their professional vision of disruptive events. Thus, 

Study II extends Study I, in which student teachers' professional vision was captured 

only indirectly via verbal data (a relatively imprecise measurement) and introduces the 

possibility of using a similar study design to collect and analyze process-based eye 

movement data to directly capture the basal perceptual process of teachers' profes-

sional vision. 
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4 Summary Report of the Systematic Review and the Empirical Studies 

In light of the overarching purpose of this thesis—to investigate and examine 

prospective and experienced teachers' professional vision relative to classroom man-

agement—I conducted a systematic review and to empirical studies and will briefly 

summarize them here. I was the first author of each study. This chapter outlines the 

context and aims of the systematic review and the two empirical studies and briefly 

explains the individual data collection procedure for the different parts of the thesis. I 

also provide an overview of the instruments, details of the results, and a brief discus-

sion. Elements of Study I and Study II that are similar because of the similarities in 

their designs will be discussed in more detail in the description of Study I. The expla-

nation of Study II only details the changes and special features that differentiate it 

from Study I. In both studies, additional parameters were collected to use as possible 

control variables that will not be discussed in detail in this thesis (for example, self-

efficacy and cognitive load in Studies I and II, and selective attention in Study II) as 

they do not directly relate to the research question. An overview of these parameters 

can be found in the Appendix (Section 7.2). 

4.1 Systematic Review 

Grub, A.-S., Biermann, A., and Brünken, R. (2020). Process-based measurement 

of professional vision of (prospective) teachers in the field of classroom management: 

a systematic review. Journal for Educational Research Online, 12(3), 75–102. 

https://doi.org/10.25656/01:21187 

4.1.1 Theoretical Background 

Professional vision of classroom-management-relevant events as a core com-

petence of teachers includes perceptual performance and underlying cognitive pro-

cesses of perception (Blömeke et al., 2015; see Section 2.2). The earlier a teacher per-

ceives (noticing) and anticipates (reasoning) situations that are relevant for classroom 

management, the better the proactive control of the teaching process. Over the past 

decade, an increasing number of researchers have assessed and analyzed novice and 

https://doi.org/10.25656/01:21187
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expert teachers' professional vision (see Section 2.3). They have often used highly in-

terferential or subjective measurement methods such as analyses of observational 

data, videos, or interviews (Cortina et al., 2015) to identify differences in the perception 

and interpretation of situations at the reasoning level. However, process-based meth-

ods such as eye tracking are needed to investigate differences in the basic perceptual 

processes that are used to identify events and form the basis of reasoning (Sherin, 

2007; Wolff, 2016). Eye tracking allows the assessment of eye movement as a behav-

ioral indicator of cognitive function (Gegenfurtner, 2020; see Section 2.5). In recent 

years, this technique has gained increasing attention in the field of educational re-

search. It can be used to capture many aspects of professional vision, including the 

early detection of (potential) teaching disruptions (van den Bogert, 2016). Different 

indicators can be used to assess, for example, the areas on which a teacher’s eyes are 

fixed or how his/ her attention is distributed in the classroom (Holmqvist et al., 2011). 

Previous studies that used eye-tracking methods to measure classroom-manage-

ment-related professional vision employed a variety of indicators, of which some are 

sensitive to differences in expertise (e.g., Gegenfurtner et al., 2011). 

To construct a theory-driven foundation for further research on prospective 

and experienced teachers' professional vision of classroom management situations, 

the status quo of the research must be assessed. Therefore, my first step in this thesis 

was to conduct a systematic literature search to identify, evaluate, summarize, and 

aggregate the findings of all studies of teachers’ professional vision that have used 

eye tracking, especially those that examined noticing in the context of classroom man-

agement, and examine which parameters could be used to identify differences in ex-

pertise. 

4.1.2 Methods 

A systematic literature search (Van Wee & Banister, 2015; Wee & Banister, 

2015) was carried out in August 2019 by searching and cross-referencing the data-

bases EbscoHost, PsycInfo and Web of Science for the period from 1999 to 2019. 
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Eleven articles containing a total of 12 studies dealt with the direct recording of teach-

ers’ professional vision in classroom management situations via process-based meth-

ods such as eye tracking. For a brief overview of the search procedure, see Figure 2. 

 

Figure 2 

Overview of the Systematic Literature Search and Procedure Following PRISMA (Page 

et al., 2021). 

 

 

4.1.3 Results and Discussion 

The 12 studies were characterized by varying degrees of standardization and 

different technical conditions (e.g., sampling rate varies between 30 Hz and 250 Hz 

depending on the study). Nevertheless, the gaze behavior of experts and novices dif-

fered significantly in most of the studies, which suggests that—under certain in-

stances—eye tracking can be sensitive to expertise differences.  

Several of the studies that compared experts and novices distinguished them 

only by years of experience, whereas others used at least one of the criteria suggested 

by Palmer et al. (2005) as well. These criteria included social recognition and profes-

sional or social group membership, although only for experts. Researchers should ap-

ply the criteria suggested by Palmer et al. (2005) and control professional knowledge 

for the investigated aspects of professional vision (cf. Lachner et al., 2016). Some of 

the studies used relatively small samples with limited power for inferential statistics 

(e.g., Dessus et al., 2016; van den Bogert et al., 2014).  
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The following paragraphs describe the aggregated results on the parameters, 

including their sensitivity to expertise. Experts generally had more fixations but shorter 

fixation durations, whereas novices had fewer but longer fixations. These findings are 

in line with the assumption of fast encoding processes by various experts (Chi & Gla-

ser, 1988). Also, experts fixed their gazes on relevant areas (e.g., disruptive students) 

more often than on irrelevant areas (e.g., non-instructional material) compared to 

novices and spent longer looking at the relevant areas. Focusing on important areas 

indicates deeper cognitive processes (e.g., Kuperman et al., 2008). Fixation dispersion 

differed between experts and novices as well. Experts distributed their attention more 

evenly among students and spent, on average, less time with single areas of interest 

(AOIs). This is characteristic expertise-dependent monitoring behavior (cf. Brophy, 

1988). 

Results of the systematic review demonstrated that research on teachers’ pro-

fessional vision of classroom management events is heterogeneous in terms of the 

methods used (e.g., mobile vs. stationary eye tracking, differences in sampling fre-

quencies, degree of standardization, length of video vignettes used resp. teaching 

duration), and sample characteristics (e.g., differences in selection criteria used to dis-

tinguish novices from experts, sample size). Comparing the studies—for example, 

comparing studies using mobile versus stationary eye tracking—is risky because both 

observing and teaching (the latter as a secondary task) are performed during mobile 

eye tracking so it better reflects the real-life classroom teaching experience than sta-

tionary eye tracking (Wade & Tatler, 2005). 

In addition, the systematic review identified some commonly used parameters 

(fixation count, fixation duration) but found that attention distribution was measured 

with different parameters in many studies (e.g., Gini-coefficient; difference coeffi-

cients). Using dispersion measures can lead to inappropriate data aggregation (Orquin 

& Holmqvist, 2018) because there are various reasons for a stronger focus on one 

area (e.g., saliency relative to bottom-up processes; Itti & Koch, 2001; or complexity 

of the object; Just & Carpenter, 1976; or higher relevance recognized by top-down 

processes; Orquin & Mueller Loose, 2013). Given this problem and also the eye-mind 

hypothesis (Just & Carpenter, 1980), a methodological triangulation in subsequent 
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studies would be important in order to make statements about why something was 

given special attention (e.g., salience/bottom-up processes or knowledge schemata 

about disruptive behavior/top-down processes). Finally, we should also briefly men-

tion limitations regarding the expertise-sensitivity: Expertise is not the only influence 

on teachers’ visual processing; their cultural backgrounds and the subjects they teach 

(see the book chapter) are also significant. For example, cognitive models of teachers 

depend on shared culture (Blömeke et al., 2016; Hofstede, 1986), and didactical strat-

egies, teachers’ gaze behavior, and the relevance of stimuli differ according to the 

aims of the teaching subject (König et al., 2011). 

In summary, the studies assessed in the systematic review identified differ-

ences between experts and novices on most of the parameters studied, but the use of 

different stimuli and methodologies limits study comparability and generalizability. 

Therefore, further studies that use standardized experimental settings, adequate sam-

ple sizes, and select expertise not only on the basis of teaching experience but also 

through performance-based criteria such as Palmer et al.'s (2005) are desirable. Fur-

thermore, some parameters seem more valid than others for revealing differences in 

expertise, based on the homogenous results they produced (e.g., fixation count, fixa-

tion duration). In addition, the systematic review showed that there are parameters 

for which little research is available (e.g., scanpath length; van den Bogert, 2016), alt-

hough other research groups have now taken up these methods of analysis (e.g., Kosel 

et al., 2021). Teachers' professional vision should be further researched to identify and 

differentiate the factors besides expertise that can influence, both positively and neg-

atively, gaze behavior in the classroom. This is where Studies I and II as well as research 

from other researchers (e.g., Kosel et al., 2021; Stahnke & Blömeke, 2021a; Wyss et al., 

2020) play a role. 
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4.2 Empirical Study I 

Grub, A.-S., Biermann, A., Lewalter, D., and Brünken, R. (2022a). Professional 

knowledge and task instruction specificity as influencing factors of prospective teach-

ers’ professional vision. Teaching & Teacher Education, 109, 1–14. 

https://doi.org/10.1016/j.tate.2021.103517 

4.2.1 Theoretical Background 

Professional vision, that is, the accuracy of teachers’ perceptions of relevant 

(potentially disruptive) events in classroom, is influenced by their knowledge of class-

room management (Blömeke et al., 2014; see also Section 2.4; Calderhead, 1979; Gold 

et al., 2013; Krauss et al., 2011; Meschede et al., 2017). Blömeke et al. (2014), for ex-

ample, postulate that both perceptual performance (accuracy) and perceptual speed 

(velocity) of professional vision of specific teaching events depend on corresponding 

knowledge. Teachers with less knowledge are less able to differentiate and interpret 

salient features of classroom situations and recognize relevant aspects of such situa-

tions later than teachers with more knowledge (Carter et al., 1987; Livingston & Borko, 

1989). Moreover, novices give more descriptions and fewer predictions (e.g., Sabers 

et al., 1991) when recognizing and verbalizing an event; their analyses are more su-

perficial.  

In education research and teacher education, there has been widespread in-

terest during the last decade in expertise differences between novice and expert 

teachers in classroom-management-related professional vision. Some of the studies 

in the systematic review that examined teachers’ professional vision differentiated be-

tween teachers with less teaching experience (mostly student teachers) and those with 

more than five years of teaching experience. Only one study (Stürmer et al., 2017) 

focused solely on novice teachers (see Section 4.1). However, scarcely any of the stud-

ies considered performance-based, objective parameters to distinguish expertise as 

advised by Palmer et al. (2005); instead, they relied only on criterion-based criteria 

such as teaching experience. This approach can be problematic because the develop-

ment of expertise is not always linear and there can be a high degree of variability in 

https://doi.org/10.1016/j.tate.2021.103517
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expertise despite comparable lengths of experience (Gobet, 2015; van den Bogert et 

al., 2014).  

Previous research has shown that professional vision can be supported by ex-

ternal factors such as prompting tools in the frame of time- and resource-consuming 

training programs (Gold et al., 2013; Roth McDuffie et al., 2014). However, it is unclear 

whether the effects perceived are due to instructional specificity per se or rather to 

additional training content such as group discussions.  

In summary, there are still several open questions regarding expertise opera-

tionalization and the potential of minimal instructional interventions. Study I was 

based on the systematic review and the research gaps it revealed, namely, that the 

professional vision of teachers should be examined more closely and the factors that 

could influence it considered in a differentiated manner. Therefore, we investigated 

whether differences could be detected in professional vision (both in noticing and 

reasoning) among novice teachers, using a knowledge test as an economical, perfor-

mance-based expertise indicator following the recommendations of Palmer et al. 

(2005). Furthermore, we examined if solely a specific, compared to a more general, 

instruction can support novice teachers’ professional vision, activating knowledge 

schemata to promote top-down processes (see also Section 2.6). We also analyzed 

whether the recognition of relevant classroom management events could be facili-

tated by activating instruction-dependent schemata by directing attention to single, 

essential aspects of classroom environment by providing more specific, compared 

with less specific, instructions (Rosenshine et al., 1996). 

4.2.2 Procedure and Methods 

4.2.2.1 Participants.  

We recruited 116 prospective teachers with a maximum of 40 hours of teach-

ing experience from 13 different German universities in nine federal states via email 

lists and social networks responsible for educational institutions (teaching experience: 

M = 23.12 hours, SD = 52.28). A total of 31 participants were excluded from all of the 

calculations for one or more of the following reasons: not completing the study, very 

low engagement scores, already working in education, or using a smartphone instead 
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of PC. The remaining 89 participants (age: M = 23.38 years, SD = 3.44) were all student 

teachers with a maximum of 40 hours teaching experience from German universities. 

The gender distribution was as follows: 62 female, 21 male, one diverse, one unspec-

ified. More than half of the participants were in work training to become secondary 

school teachers (65.9%), 22.4% were student teachers for primary schools, 9.4% for 

special schools, and 2.4% for vocational schools.  

4.2.2.2 Design. 

Data collection for Study I started in April 2020 and ended in September 2020. 

The data were collected online using questionnaires and video vignettes created with 

Questback Unipark Software. The study consisted of two parts (Figure 3) separated by 

an average of 1.24 days. 

 

Figure 3 

Design of Empirical Study I  

 

 

In the first part, participants completed questionnaires that collected demo-

graphic data and measured pedagogical-psychological knowledge, which was as-

sessed with an objective, standardized questionnaire based on six text vignettes 

(PPHW-K; Brühwiler et al., 2017). In the second part, the participants watched six short 

video vignettes of different teaching situations. The participants were randomly as-

signed to one of six video sequences, and the presentation order of the videos was 
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systematically randomized using a Latin square design (see Figure 4). The task as-

signed to the participants was to identify classroom-management-relevant events and 

subsequently describe what they saw in response to in-depth questions. Participants 

were allowed to pause the video as many times as they wanted. For each identified 

event, they were asked what they noticed, why they noticed it, and to what extent the 

event could be classified as relevant for teaching, 6 with the opportunity to discuss up 

to 10 events per video.  

To investigate the hypothesis that a minimal intervention in the form of specific 

instruction could have an impact on professional vision, the instruction was differen-

tiated when the videos were presented. The sample video as well as the first three 

videos were companied by a general instruction 7 and the last three videos by a spe-

cific instruction. 8 

 

Figure 4 

Video Randomization in Empirical Studies I and II 

 

 

4.2.2.3 Materials (used in Study I and Study II). 

The materials relevant to this thesis and their use are described in more detail 

below except for the procedures already described in detail in the articles. Materials 

 
6 (a) What did you see? (b) Why did you notice it? and (c) How is what you saw relevant for the lesson? 
7 General Instruction: "In the following, a video will be played; take a closer look at it. If you notice some-
thing relevant, stop the video and answer the questions about what you saw." 
8 Specific Instruction: "In the following, a video will be played, take a closer look at it. Please watch it 
carefully and pay special attention to potential teaching disruptions. If you notice something relevant, 
stop the video and answer the questions about what you saw." 
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used in both Study I and Study II are explained in this chapter. Deviations and special 

features relating to Study II are discussed in more detail in Section 4.3.2.2 

The pedagogical-psychological knowledge test (PPHW-K; Brühwiler et al., 2017) 

was used as a performance-based, objective measure of expertise in Studies I and II. 

Through the use of text vignettes, both procedural and conditional knowledge of 

classroom management of prospective and experienced teachers could be recorded. 

Due to the closed-response format, the PPHW-K was very economical to administer 

and evaluate. The maximum score that can be achieved is 28. The procedure is de-

scribed in more detail in both articles; hence reference is made to them for more in-

formation. 

The video vignettes that are described in more detail below were used in Stud-

ies I and II. They were provided by the Toolbox Lehrerbildung (Lewalter et al., 2020) of 

the Technical University of Munich (TUM) as part of a collaboration. The video seg-

ments were extracted from scripted 10th- and 11th-grade mathematics and informat-

ics lessons at a German secondary school and were selected based on classroom man-

agement events, audiovisual quality, and the authenticity of the situations by three 

people working independently (the first author of the publications and two students 

of educational psychology). Seven video vignettes with an average length of 1.43 min 

(SD = 0.16 min) were selected, of which one served as an example for the task. They 

exhibit different quality types and numbers of disruptions (one, two, or more potential 

disruptions) such as students throwing a paper ball at one another or a student put-

ting his head on the table during class and apparently going to sleep. In total, the six 

videos used for later analysis contained 16 disruptions. 

4.2.2.4 Dependent variables. 

The dependent variables of noticing—accuracy and velocity—and the depend-

ent variables of reasoning were collected during the online experiment using a master 

rating developed by the first author of the article about Study I and an educational 

psychology student. Both raters looked at the video vignettes individually and coded 

(potential) classroom disruptions in terms of onset, duration, and type or content of 

the disruption as well as the students involved in it. Subsequently, the codings were 
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compared for each video. The only video vignettes used in the study were those for 

which the raters agreed on the time of onset, duration, and content of the disruption.  

Following the instruction they received, participants were tasked with selecting 

the appropriate timestamp for each detected event or potential instructional disrup-

tion from a given list of timestamps representing the discovery time of the participant 

of the corresponding detected event. These timestamps were provided in one-second 

increments depending on the length of the video. Theoretically, participants could 

note up to 10 disturbance events per video. After a participant had used a timestamp 

to identify a relevant classroom event, he or she was asked to answer three open 

questions in written form (see Section 4.2.2.2). Questions targeted what was identified, 

why it was discovered, and to what extent it was considered relevant or a (potential) 

teaching disruption. This written information was analyzed for both noticing (accu-

racy) and reasoning (depth of analysis). Participants were also instructed to watch the 

video a maximum of two times (except for briefly rewinding it to note timestamps). 

This was also checked by a control question after each video. These two steps (select-

ing a timestamp and answering the three questions in writing) had to be performed 

by the participants independently for each relevant event in each video. 

4.2.2.4.1 Noticing. 

The correctness of the specified recognized events was evaluated by assigning 

one point for each accurately recognized event. The master rating, used to determine 

whether an event was recognized accurately, was part of the written information col-

lected for each participant (accuracy; range 0-16 points). The two raters coded the 

open responses for each video vignette. The mean interrater reliability of Cohen’s 

kappa was .74.  

The time that elapsed until the identification of the event (duration) was a 

continuous, dependent variable. It was recorded as the time interval between the 

detection of the event by the participant and the timestamp of the master rating 

(velocity; difference acceleration timemasterrating - acceleration timeparticipant; theoretical 

score 0 – -30). Velocity was calculated only for correctly detected events. Disturbances 

that were detected later than 30 seconds after the beginning of the disturbance were 

not considered. A velocity value of 0 corresponds to perfect detection performance. 
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4.2.2.4.2 Reasoning. 

To clarify the reasoning hypotheses, the answers to the three open questions 

for each correctly recognized classroom management event were analyzed by sum-

marizing and evaluating the verbal answers qualitatively in MAXQDA 2020. The depth 

of the analysis was assessed using inductively and deductively generated categories, 

distinguishing between descriptive, explanative, and guiding statements (Seidel & 

Stürmer, 2014; Sherin, 2007).  

Descriptive statements were based only on what was perceived by sensoria and 

were value-free: statements were classed as descriptive when an observable event or 

an observable fact was named or depicted and did not contain any evaluations or 

reasons. In contrast, a statement was classed as explanative when an observed situa-

tion was not simply named but rather cause-effect relationships were explained, judg-

ing comments were made about the quality of the observed teaching interaction, or 

teaching situations were explained in a theoretically sound manner. If a statement 

included suggestions for improvement and/or other options for handling an event, it 

was classed as a guiding statement. 

After several rounds of conceptualization and piloting of the coding scheme, 

all statements were coded by the two independent raters (the first author of the pub-

lications and an educational psychology student). The interrater reliability of Cohen's 

Kappa was .71. The qualitative data was then quantified. The proportion of the indi-

vidual code category number to that of the participant's total number of codes was 

put into relation to ensure that differences between the respective code categories 

were not due to differences in the number of correctly identified events or statements. 

4.2.3 Results 

4.2.3.1 Knowledge and Noticing. 

Linear regressions analyses for each criterion (accuracy and velocity), with 

knowledge as predictor, showed that professional vision varies at an early stage of a 

teacher's career, depending on the level of knowledge. The number of accurately rec-

ognized, relevant events depended on the level of knowledge of the prospective 

teacher, F(1, 83) = 4.30, p = .021, β = .222. Participants with a higher level of knowledge 
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recognized significantly more potential teaching disruptions. In addition, knowledge 

contributed to a faster perception of relevant events, F(1, 83) = 3.22, p = .039, β = 

.193. 

4.2.3.2 Knowledge and Reasoning. 

Linear regression analyses for each criterion (descriptive, explanatory, and 

guiding statements), with knowledge as predictor, revealed that prospective teachers' 

knowledge could not significantly predict the proportion of descriptive statements 

about a relevant teaching event, F(1, 83) = 0.50, p = .241, β = .077, the proportion of 

explanatory statements, F(1, 83) = 0.04, p = .421, β = -.022, or the proportion of state-

ments containing modification suggestions (guidance), F(1, 83) = 0.87, p = .178, β = -

.102. 

4.2.3.3 Effect of Minimal Intervention. 9 

One-way repeated measured analysis of covariances (ANCOVA) was per-

formed, with task instruction as within-subject variable for each dependent variable, 

video sequence as a between-subject variable (based on preliminary analysis finding 

a confounding influence), and knowledge as a covariate. Omega was used as an effect 

size measure as it is less susceptible to positive bias than, for example, eta (e.g., Okada, 

2013). 

The results for the noticing variables suggested that instruction (general vs. 

specific) had no significant effect on professional visions' accuracy, F(1, 82) = 0.31, p 

= .255, ω2 = .00, or velocity, F(1, 75) = 1.15, p = .243, ω2 = .00.  

Also, the results for the reasoning variables indicated that instruction (general 

vs. specific) did not significantly influence the proportion of descriptive, F(1, 82) = 0.47, 

p = .249, ω2 = .00, or explanatory comments, F(1, 82) = 0.27, p = .303, ω2 = .00. How-

ever, instruction did significantly affect the proportion of guiding statements, F(1, 82) 

 
9 To ensure that the results of the study were comparable despite the different maximum values of the 
video blocks under the different tasks, the absolute values of the accuracy were relativized block by block 
to the total performance of the respective video block for the calculations of the differences in task per-
formance. For the speed calculations, this intermediate step was not necessary because this measure 
already contained mean values. 
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= 7.29, p = .004, ω2 = .03; specific instruction resulted in a smaller proportion of lead-

ing statements. 

Knowledge was not a significant covariate in the calculations for any of the 

dependent variables (p ≥ .05), except for velocity, F(1, 75) = 4.58, p = .036, ω2 = .02. 

Likewise, there was no significant interaction between instruction and knowledge (p > 

.05). 

4.2.4 Discussion 

The results suggest that pedagogical-psychological knowledge is a significant 

predictor of the accuracy and velocity of professional vision. More knowledge con-

tributes to greater accuracy: the proportion of correctly recognized potential teaching 

disruptions is greater and relevant classroom management events are recognized ear-

lier (i.e., more quickly). Thus, our results, which fit into the previous research frame 

(Gegenfurtner, Lewalter, et al., 2020), strengthen the hypothesis that there are exper-

tise-dependent differences in the perception of events. Furthermore, our online study 

showed that expertise identified through a performance-based, proximal parameter 

(the participant’s score on a knowledge test) rather than the criterion-based, distal 

indicator (years of experience) used in previous studies can differentiate novices and 

experts, even in a prospective teacher sample. This indicates that knowledge is an 

important component of professional vision as higher knowledge can lead to more 

effective perception: more accurate and faster identification of potentially disruptive 

events.  

It should be noted, however, that the effect sizes were very low. Since R2 is 

always biased by the sample—which in our case was very homogeneous—this could 

have influenced the results. Therefore, we recommend replicating the study with a 

more heterogeneous sample (e.g., students with a larger variance in experience). 

Prospective teachers' knowledge did not predict the proportion of descriptive, 

explanatory, or guiding statements. This implies that prospective teachers describe 

and discuss events similarly regardless of their knowledge level. One possible expla-

nation is that knowledge acquisition and competence do not depend solely on the 

situation but rather also on the use of knowledge (Kunina-Habenicht et al., 2013). Thus 
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it is conceivable that the format used for recording in our study—writing—is not an 

appropriate method to uncover differences in verbalization. Previous studies used 

transcriptions of thinking aloud for this purpose (Wolff et al., 2017; Wyss et al., 2020). 

It is also possible that individuals with low levels of awareness and active knowledge 

are less able to consciously and actively use and/or verbally articulate their knowledge 

than experienced teachers (Weber et al., 2020). Additionally, the quality and quantity 

of the written statements could have been influenced by the motivation of the partic-

ipants. However, it is difficult to control for motivation because quantity could be in-

fluenced by other individual factors and preferences as well (e.g., keyboard handling, 

rhetorical style). We conducted post hoc analyses based on these exploratory hypoth-

eses. The results show that engagement influences the quantity of verbalizations (r = 

0.255, p = .019). But a close look at whether motivation might have decreased over 

the course of the experiment found no significant effect for the two video sequences 

(A vs. B) in terms of motivation for instruction conditions (paired t-test; video se-

quences A: t(41) = -.469, p = .642, video sequences B: t(42) = 0.223, p = .825). Another 

explanation of the differences between our results and those of previous studies could 

be the different composition of our sample, which consisted only of student teachers. 

The literature reports differences in knowledge facets and related reasoning processes 

in teachers with different levels of expertise. Studies comparable to ours have investi-

gated differences in reasoning processes but mainly in terms of expertise differences 

between student teachers and experienced teachers (e.g., Gegenfurtner, Lewalter, et 

al., 2020; Gold et al., 2016; Stahnke & Blömeke, 2021b; Wolff et al., 2017; Wolff et al., 

2016). Since verbalizing is a higher cognitive process than perceiving, and knowledge 

and experience are much more likely to need to be linked in our study than in previous 

studies to reach correct conclusions, it is conceivable that the lack of effect in our 

study is due to a lack of variance. 

The results of the present study suggest that more detailed instructions do not 

foster professional vision more than less detailed instructions: There were no signifi-

cant differences in accuracy and velocity of professional vision as a function of instruc-

tion: the minimal intervention failed to show a significant effect. Further studies would 

be desirable to rule out the possibility that this nonsignificant effect was due to the 
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small sample, relatively large variance of the variable, or even the conservatism of the 

procedure (due to the inclusion of a covariate; Huitema, 2011). 

Similarly, more specific instruction did not lead to deeper analysis as measured 

by descriptive, explanatory, and guiding statements. There is even an effect contrary 

to the hypotheses on guiding statements, although it should be interpreted with cau-

tion for several reasons (small effect size; cf. Kirk 1996; small proportion of guiding 

statements, and large variance). 

The hypothesized effects of task specificity were not observed. The instructions 

may not have been differentiated or disjunctive enough to capture differences among 

novice teachers on such a rather low-threshold and less objectifiable online study or 

the prospective teachers may have intuitively judged possible potential instructional 

disruptions to be most relevant even when they received merely a general instruction. 

Further research is needed to explore this question. 

Limitations affecting both Study I and Study II (e.g., study design, use of video 

vignettes, inaccuracy of the parameters measured online) are addressed further in the 

general discussion in this thesis. However, it should be emphasized that despite the 

unsophisticated nature of the study design and the simplicity of the online parameter, 

it was possible to uncover differences in expertise among students as a function of 

knowledge. Similarly, Schreiter et al. (2022b) showed that knowledge enables preserv-

ice teachers to recognize difficulty-generating task features more frequently and eval-

uate them correctly, leaving to a more efficient judgement process in teaching situa-

tions. 

In summary, the outcomes of Study I reinforce the importance of knowledge 

transfer during university education. The more knowledge with which prospective 

teachers are equipped about relevant features of classroom events, the better they 

will be able to recognize, identify and cope with such classroom scenarios later on 

(Ballantyne, 2007). The transfer of knowledge can ease what is often perceived as a 

difficult entry into the process of teaching and the acquisition of teaching skills. This 

study showed for the first time that knowledge, measured using a performance-based 

expertise criterion, could reveal differences in professional vision among student 

teachers. This finding emphasizes the necessity of considering not only professional 
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experience in expertise studies but also including other factors as control variables. It 

remains unclear whether a minimal intervention in the form of a specific task has no 

benefit in helping prospective teachers perceive teaching disruptions or if an effect 

might not have been detected due to the online setting. Study II further explored this 

question in an eye-tracking study that offered higher temporal and spatial resolution. 
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4.3 Empirical Study II 

Grub, A.-S., Biermann, A., Lewalter, D., and Brünken, R. (2022b). Professional 

vision and the compensatory effect of a minimal instructional intervention: A quasi-

experimental eye-tracking study with novice and expert teachers. Frontiers in Educa-

tion, 7:890690, 1–17. https://doi.org/10.3389/feduc.2022.890690 

4.3.1 Theoretical Background 

Because no explicit measurement of the basal perceptual process (noticing) 

was possible in the online setting of Study I, Study II used the same study design but 

combined it with on-site eye tracking. Eye tracking, a process-based methodology, 

permitted finer-grained and more accurate measurements of the noticing process 

than the online assessment used in Study I. Its higher temporal and spatial accuracy 

also allowed the gathering of information about the cognitive functions underlying 

perception. Additionally, the sample used in Study II was broader than the sample 

used in Study I. In addition to novice teachers, it included teachers with at least 5 years 

of teaching experience to capture expertise differences and wide variability in exper-

tise, experience, and knowledge. This eye-tracking study addressed two different aims 

to close research gaps, as described below. 

As shown in the systematic review, differences between expert and novice 

teachers’ gaze behavior relative to classroom events are evident in certain instances. 

For example, experts exhibit more but shorter fixations than novices (Huang, Miller, et 

al., 2021; Wolff, 2016) and their gaze roams over the entire classroom (monitoring). In 

addition, Study I suggested that there are also expertise differences in professional 

vision among student teachers that are dependent on their knowledge of classroom 

management. On the one hand, Study II constituted a replication and extension of 

previous research on teachers’ professional vision. It examined whether previously re-

ported expertise differences in eye movements could be shown with video vignettes, 

a sample of novice and experienced teachers, and eye-tracking equipment in a quasi-

randomized standardized experimental setting. Expertise differences were re-exam-

https://doi.org/10.3389/feduc.2022.890690
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ined, generalized, and related to further eye-tracking parameters, and global moni-

toring gaze behavior across the classroom and event-specific gaze behavior relating 

to (potential) teaching disruptions were distinguished. 

Previous research has shown that external factors facilitate professional vision 

(Gold et al., 2013; Stockero & Stenzelbarton, 2017) and didactic interventions can be 

effective in promoting perception (Roth McDuffie et al., 2014). As the interventions 

that have been used previously are very extensive and time-consuming (e.g., video 

clubs or similar development settings; Sherin, 2007; Sherin & Han, 2004; van Es & 

Sherin, 2008), we focused on a minimal, economical version of instructional support. 

Study I, however, failed to show an effect of a minimal intervention on student teach-

ers' professional vision of (potential) teaching disruptions (global monitoring gaze be-

havior was not recorded in Study I, see Section 4.2.2.4). Thus, Study II investigated 

whether instructional support changed prospective teachers' gaze behavior compared 

to experienced teachers and whether this minimal support could compensate for ex-

pertise differences. Hence Study II extended Study I, in which only student teachers’ 

professional vision was investigated, and the assessment was indirect (achieved by 

collecting written information, which is not a highly accurate way of measuring pro-

fessional vision). The design of Study II was similar to that of Study I, but process-

based eye movement data were collected and analyzed to directly capture the basal 

noticing process of teachers’ professional vision. 

4.3.2 Procedure and Methods 

Empirical Studies I and II were similar in study design but different in the way 

that they recorded professional vision and addressed the associated research ques-

tions. As the study design was already presented in detail in Study I, it is only briefly 

touched upon here. Instead, I have focused on the differences between the studies. 

4.3.2.1 Participants. 

We recruited 71 teachers (34 prospective teachers and 37 experienced teach-

ers). Following Palmer et al. (2005), pedagogical knowledge was additionally meas-

ured as an objective measure of expertise. Only data from 29 novices (83% female; 

age: M = 24 years, SD = 6.63) and 35 experts (46% female; age: M = 46 years, SD = 
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9.94) were included in the analyses (N = 64); low-quality eye-tracking data and non-

performing participants were excluded. Novices had very little teaching experience (M 

= 4.48 hours, SD = 9.20), whereas experts had been teaching for an average of 15.71 

(SD = 8.62) years. Participation was voluntary. Participants who completed the study 

were monetarily rewarded (experienced teachers) or given Versuchspersonenstunden 

(student teachers). All data were handled according to the ethical standards of the 

Ethics Committee of the Faculty for Empirical Human Sciences and Economical Sci-

ences (Saarland University). 

4.3.2.2 Design & Material. 

Preregistration for Study II took place in November 2020. Data collection 

started in December 2020 and ended in April 2021. Data was collected from an eye-

tracking study consisting of an online questionnaire (that requested demographic 

data and measured pedagogical-psychological knowledge; see Section 4.2.2.3) and an 

eye-tracking experiment in the laboratory (Figure 5). The completion of the question-

naire and the laboratory experiment were separated by an average of ten days.  

 

Figure 5 

Design of Empirical Study II 

 

 

The design of the eye-tracking experiment corresponded to the design of the 

professional vision assessment in Study I. The same seven video vignettes from the 

Toolbox Lehrerbildung were used in a quasi-randomized design, with the order of 

presentation balanced using a Latin square; see Figure 4 in Section 4.2.2. Likewise, the 
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first three videos (as well as the example video) were accompanied by the general 

instruction and the last three videos by the specific instruction. The video-viewing task 

was similar to that in Study I, that is, the videos were to be watched very closely and 

a button was to be pressed (a "click-event") if something relevant was discovered 

(general instruction) or explicit attention was to be paid to potential teaching disrup-

tions (specific instruction); see Section 4.2.2.2. Unlike in Study I, however, the eye 

movements of the participants were recorded during the task by a static binocular eye 

tracker (Tobii Pro Fusion, sampling frequency up to 250 Hz). The test situation was 

standardized, and a 9-point calibration was performed. 

After the eye tracking was completed, a cued retrospective think-aloud phase 

was conducted. The participants were asked to comment further on the previously 

identified events to assess their thought processes (triangulation of eye movement 

data). The analysis of the verbal data is not part of this dissertation. The experiments 

took approximately two hours (approximately 45 minutes for the eye tracking and 75 

minutes for the think-aloud phase). 

4.3.2.3 Dependent Variables. 

Various AOI-based eye-tracking parameters were collected as part of the eye-

tracking study. We distinguished between the two types of AOIs used to aggregate 

the eye-tracking data into parameters: global AOIs, for which the eye-tracking data 

captured global monitoring gaze behavior, and event-based AOIs, for which the eye-

tracking data related to disruption-specific areas and was collected during the dura-

tion of the disruption (Figure 6). Figure 7 provides an overview of the definitions of 

each parameter and the expected direction of expertise differences (hypotheses). 
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Figure 6 

Areas of Interest in Empirical Study II 

 

 

 

Figure 7 

Eye-Tracking Parameters Utilized in Study II 

 

Note. AOI = area of interest; E = experts, N = novices. 
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Global monitoring gaze behavior was assessed using five selected eye-tracking 

parameters shown to be stable, expertise-sensitive variables in previous, comparable 

studies (cf. the systematic review). These parameters were fixation count, fixation du-

ration, visit count, visit duration, and Gaze Relational Index 10 (GRI; cf. Gegenfurtner, 

Boucheix, et al., 2020). They were evaluated based on global AOIs (see Figure 6). 

Event-related gaze behavior was operationalized by time to first fixation, and 

the number of fixations before the "click-event" (the number of fixations before the 

participant decides that a given event is relevant). Furthermore, the response accuracy 

and the decision time (the time elapsed between the first fixation and the "click-

event") were used as indicators (see Figure 7). These parameters were evaluated based 

on specific AOIs that include teaching disruptions caused by students. 

Compared to Study I, noticing of relevant classroom situations in Study II was 

not recorded by self-report but rather was assessed using (relatively unbiased, tem-

porally and spatially high-resolution) eye movement data. The counterpart of accuracy 

in Study I (whether written information contained appropriate content-related inter-

ference, see Section 4.2.2.4) is response accuracy in Study II. We looked at whether a 

"click-event" occurred during a disruption as an indicator of the detection of a relevant 

event by the participant (with the assumption that there was also a fixation in the 

corresponding AOI during the disruption). The velocity of noticing in Study I corre-

sponded to the time to first fixation in Study II. 

4.3.3 Results 

Independent t-tests were calculated for the individual parameters with exper-

tise as between-subjects factor for the gaze behavior hypotheses. No significant ef-

fects were found in the global monitoring gaze behavior of (prospective) teachers for 

10 The GRI is a measure of gaze dispersion representing differences in processing depth. It is defined as 
the ratio of the mean fixation duration (in milliseconds) and the fixation count (Gegenfurtner, Boucheix, 
et al., 2020). Smaller values are more likely than larger values to be associated with relational processing 
(that is, to be related to knowledge-driven, top-down processes). Larger values point to exploratory pro-
cessing, which is related to quick, bottom-up processes. Unlike the Gini coefficient, the GRI has no fixed 
comparative value. The range over which it deviates is study- and data-dependent. However, it is im-
portant for the calculation that fixation duration and fixation count are relativized on the same level, that 
is, when using the mean fixation duration, the total fixation count cannot be used; instead, the mean 
fixation count must be applied. 
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the five parameters: fixation count, t(55) = -0.30; p = .384, d = -0.08; visit count, t(55) 

= -0.28, p = .390, d = -0.08; mean fixation duration, t(55) = 0.24, p = .404; d = 0.07; 

visit duration, t(55) = 0.27, p = .393, d = 0.07; and GRI, t(55) = 0.06, p = .478, d = 0.02. 

No significant effects on event-related gaze behavior of (prospective) teachers 

were found for the six parameters: response accuracy, t(55) = 1.20, p = .117, d = 0.32; 

decision time, t(55) = -0.44, p = .331, d = -0.12; number of fixations before response, 

t(55) = -1,09, p = .142, d = -0.29; time to first fixation, t(55) = 0.62, p = .271, d = 0.16; 

and first fixation duration, t(55) = -0.26, p = .398, d = -0.07.  

Repeated measured analyses of variance (ANOVAs) were computed with in-

struction as a within-subject factor. Contrary to the hypotheses, there were no exper-

tise-dependent differences. No significant effects on global monitoring gaze behavior 

were shown for instructional expertise or instructional expertise interaction. But we 

found significant effects of instruction on the parameter’s fixation count, visit count, 

and GRI. When both experts and novices receive specific instructions, they show more 

fixations, more visits, and a smaller GRI. No significant effects for instruction variation, 

expertise, or the interaction of instruction and expertise were found in event-related 

gaze behavior. 

4.3.4 Discussion 

The results suggest—contrary to our hypotheses and some prevailing research 

findings (e.g., van den Bogert, 2016)—that there are no significant differences be-

tween novices’ and experts’ eye-tracking parameters in global monitoring gaze be-

havior. However, the research findings in the area of professional vision have been 

enriched by new empirical data recently and are much more heterogeneous than they 

were during the planning period of the study (preregistration took place in November 

2020). Future hypotheses should take in the updated state of the literature and be 

formulated as specifically as possible given the heterogeneous findings on the effects 

of professional knowledge, experience, and other factors that can influence teachers' 

professional vision. Possibly the studies discussed in this thesis overestimated the ef-

fects of the experiments on professional vision given that other studies failed to find 

expertise differences (despite a large sample; Shinoda et al., 2021) or confirm that a 
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teacher's perception follows a stable pattern (Smidekova et al., 2020; Seidel et al., 

2021; Shinoda et al., 2021; Smidekova et al., 2020; Stahnke & Blömeke, 2021a). Thus it 

is evident that a teacher's gaze can vary considerably. Of note, there seem to be fac-

tors besides expertise that influence perception and thus professional vision—for ex-

ample, the instructional mode (e.g., Seidel et al., 2021; Stahnke & Blömeke, 2021a). 

Maybe scenes that encompass an entire classroom are especially likely to trigger bot-

tom-up perception processes because they feature more salient visual impressions 

and cues such as movements, whereas seatwork scenes rely more heavily on top-

down processes (Seidel et al., 2021). Thus, knowledge and experience play different 

roles in different formats. This could explain why we were unable to uncover expertise 

differences in the video vignettes we used as the aspects of the scenes used were 

salient throughout the classroom (bottom-up perception) and top-down processes 

played a minor role; neither knowledge nor experience were needed to identify the 

salient disruptions. In summary, internal validity may be limited. This finding highlights 

the fact that teachers' professional vision seems to be multifaceted, multifactorially 

affected and driven, and domain specific (cf. Steffensky et al., 2015), and thus vary 

depending on the pedagogical content, pedagogical-psychological aspects of teach-

ing, the instructional format, and/or subject topic form. 

Contrary to our hypothesis and some prevailing research findings (e.g., Wolff 

et al., 2021; Wolff et al., 2015), our results suggest that there are no expertise differ-

ences between novices’ and experts’ professional vision in event-related gaze behav-

ior. However, recent studies make the results collected in prior studies seem more 

contradictory (e.g., Keller et al., 2021). Differences in the number of perceived teaching 

events are not necessarily expertise-dependent (Keller et al., 2021), teaching experi-

ence does not automatically lead to better perception (Bastian et al., 2021), and puta-

tive experts do not show equal identification accuracy (Shinoda et al., 2021; Wyss et 

al., 2020). This evidence hints that not only expertise or experience should be used as 

indicators of a good "seer." There are presumably many additional factors (e.g., situa-

tional awareness, parafoveal perception; see Gegenfurtner, 2020), including internal 

factors (e.g., stress, attentional focus; see Chaudhuri et al., 2021) that can contribute 

to professional vision. 
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We uncovered no expertise effect or interaction effect between expertise and 

instruction. Contrary to the hypothesis, the specific instruction not only supported 

novices but also influenced the visual perception of experts. However, the results sug-

gest that instruction influences global monitoring gaze behavior independent of ex-

pertise. Both novice and expert teachers demonstrated sharper focus after receiving 

the specific instruction, improving their scanning and observing behavior in the class-

room by increasing the number of fixations and gaze shifts between individual student 

groups (see also Stahnke & Blömeke, 2021a; Wolff et al., 2015). The ability to let one's 

gaze wander in the classroom (monitoring behavior) permits quicker detection of po-

tential classroom disruptions. In practice, this results in more proactive classroom 

management and less disruption of the flow of instruction, thus positively impacting 

student learning (Emmer & Stough, 2001; Kounin, 2006; Steffensky et al., 2015). De-

spite its significance, the instructional effect should be interpreted with caution be-

cause the effect size is small (Field, 2013).  

There is no instruction effect or even an interaction effect between expertise 

and instruction for event-related gaze behavior. Most previous studies relating to cog-

nition during classroom disruptions focused on larger and more elaborate interven-

tions to develop prospective teachers' cognition (Gold et al., 2013; Seidel et al., 2013). 

In contrast, we examined a minimal intervention.  

Only Study I also examined whether specific instruction affects teachers’ pro-

fessional vision of classroom disruptions. That study was conducted without eye track-

ing and included only students. Again, there was no supporting effect of minimal in-

tervention in favor of novices. There are several possible reasons why the predicted 

effects could not be found. The difference between the general and the specific in-

structions may have been too small and therefore hardly perceived; focusing on class-

room management may not have been ideal as it is one of the most relevant and 

therefore most present topics for novice teachers (Gage & MacSuga-Gage, 2017), or 

the schemata of novices may not have been sufficient and/or sufficiently networked 

to offer relief (Wiścicka, 2014). 
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5 General Discussion 

In this chapter, I provide an overview of the main findings of the empirical 

studies, draw conclusions regarding the overall research aim of this dissertation, and 

address its limitations. I then contextualize the outcomes in the context of previous 

findings and conclusions and suggest new directions for research and practice. 

5.1 Strengths and Appraisal of Pivotal Achievements 

First, I briefly summarize the main findings of the systematic review and the 

two empirical studies in light of the overall goals of the dissertation. Furthermore, I 

outline the strengths of the research and what I have achieved. Subsequently, I discuss 

the limitations and necessary restrictions of the research and interpret the findings, 

concluding by summarizing their scientific and practical implications. 

5.1.1 Systematic Review 

I began this research by conducting a systematic review that would serve as 

the foundation for subsequent studies. This review showed that interest in eye-track-

ing-based research on professional vision in (prospective) teachers has increased over 

the past 20 years. This is underlined by the nature of the literature that has been pub-

lished since the completion of my review. Overall, the research published between 

1999 and 2019 paints a heterogeneous picture in terms of the choice of the sample, 

associated differences in prerequisites (knowledge, experience, etc.), the technology 

used (mobile and stationary eye tracking, different sampling frequencies, etc.), and 

the parameters used to analyze professional vision and their interpretation. The results 

of expertise differences are not consistent. One measure of expertise, the Gini-coeffi-

cient, is a measure of fixation dispersion and thus monitoring; the larger the value, the 

more unevenly attention is distributed over the targets. Cortina et al. (2015) showed 

that novices had a higher value than experts. In contrast, Dessus et al. (2016) reported 

the reverse (experts > novices). But overall, the review and its findings served as a 

stable foundation for further developing the research on professional vision and de-

riving new, more advanced hypotheses. Of course, it should be kept in mind that a 

systematic review represents only the status quo at the time of publication. It also has 
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other limitations as often only peer-reviewed articles are used to ensure the quality of 

the research that is reviewed. When sufficient published studies are available, a meta-

analysis would provide an interesting starting point for future research. 

5.1.2 Empirical Study I 

The online study—which was the first study to investigate the influence of 

knowledge about classroom management as an objective, standardized variable of 

influence on professional vision—showed that such knowledge of classroom manage-

ment can have a positive influence on the basal perception processes of noticing by 

student teachers. Student teachers with more knowledge were able to identify poten-

tially disruptive events more quickly and adequately. This suggests that the recogni-

tion and identification of relevant events in the classroom is based not just on experi-

ence but also by knowledge. This should be considered in the context of teacher train-

ing. However, an influence of knowledge on reasoning processes cannot be assumed. 

Possible reasons for this were discussed in Section 4.2.4. 

Contrary to our theoretically based hypothesis that a minimal intervention 

would affect both the noticing and reasoning processes of perception, specific instruc-

tion had no effect on professional vision (except for an effect contrary to the hypoth-

eses for guiding statements). Further research should clarify whether more sophisti-

cated and/or detailed instructions may be needed (for possible starting points, see 

Section 5.3.5). 

Conducting the study in an online setting made it possible for the first time to 

conduct a study on professional vision based on a comparatively broad sample span-

ning multiple federal states. The associated disadvantages are discussed under Limi-

tations (Section 5.2.2.2). 

5.1.3 Empirical Study II 

The eye-tracking study was the first process-based assessment of professional 

vision in a quasi-randomized study design with video vignettes in which intervention 

effects were systematically investigated. It showed no effect of differences in expertise 

on professional vision—neither on global monitoring gaze behavior nor event-based 

gaze behavior (Section 4.3.3). These results, which were contrary to the hypotheses, 
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extend the heterogeneous research landscape and suggest that professional vision is 

more complex and multifaceted than previously assumed. The results reported in this 

thesis as well as findings published by other national and international research 

groups indicate that there are factors besides knowledge and experience that influ-

ence professional vision (e.g., instructional mode; Stahnke & Blömeke, 2021a). Future 

research should consider potential moderating and mediating influencing variables 

besides expertise. 

However, this study provided initial evidence that both prospective and expe-

rienced teachers can benefit from a minimal intervention: a specific instruction. Teach-

ers at both levels of expertise showed more pronounced monitoring behavior due to 

the schematic activation evoked by the more precise instructions for the task and the 

frame of reference it provided. 

5.1.4 Overall Benefit of the Research for the Understanding of Profes-
sional Vision 

Despite the heterogeneous results of the three published research papers, they 

provide new knowledge about the "black box" of professional vision (Huang, Miller, 

et al., 2021) and a foundation for future research. The systematic review provides a 

clear presentation of the methods, indicators, possible influencing factors, and results 

used in previous studies. From this knowledge (and taking into account the research 

results published since then), new, further research hypotheses can be generated and 

tested to shed even more light on the "black box." 

Results from the online and eye-tracking study show that the selection of the 

sample and expert comparisons should consider not only experience but also the par-

ticipants’ levels of knowledge about the topic under investigation. In this, I follow 

Palmer et al. (2005), who call for the use of both experience and performance-based 

criteria in selecting experts and novices for studies of expertise. As shown in Study I, 

knowledge without experience is also conducive to professional vision and thus part 

of the core competence of prospective teachers. This finding supports the relevance 

of theoretical knowledge transfer in teacher education. 
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It can be deduced from Studies I and II that minimal interventions can be help-

ful under certain conditions to both experts and novices. Since Study II found instruc-

tional effects, whereas Study I identified only a small effect on reasoning processes 

(guiding statements), the way in which professional vision is captured must play a role. 

Compared to an online study without eye tracking, a process-based eye-tracking re-

cording offers a temporally and spatially higher-resolution possibility of recording 

professional vision. Eye-tracking studies thus have added value compared to classical 

observational studies. Future eye-tracking studies could be conducted to determine 

how specific instructions need to be to enhance professional vision and identify fur-

ther possibilities for supporting the acquisition of professional vision. The present 

studies provide initial evidence that minimal interventions may be helpful in addition 

to existing time- and resource-intensive training methods. 

Although the results of the two studies are different, they are not mutually 

exclusive but rather, taken together, provide a nuanced view of (novice) teachers' pro-

fessional vision. In summary, in students, knowledge has a positive impact on profes-

sional vision, but differences in process-based eye movement data between experts 

and novices can only be found under certain conditions. This suggests that the re-

search field needs further, detailed investigations to meaningfully distinguish among 

the members of both heterogeneous and homogeneous groups of students and 

teachers and, ultimately, assist them in improving professional vision. 

5.2 Limitations 

The limitations of the systematic review and empirical studies are presented 

below. 

5.2.1 Limitations of the Systematic Review 

One of the major limitations of systematic literature reviews is publication bias 

(Nelsen et al., 2017; Zawacki-Richter et al., 2020). We attempted to minimize this in-

fluence by using three different databases (ERIC, PsycINFO, and Web of Science), not 

restricting search criteria (except for content), and conducting supplemental searches 

via Google Scholar and additional referencing. Nevertheless, the search cannot be all-

inclusive, so there could be additional literature that was not identified. The quality of 
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a systematic review is only as good as the articles that it includes. Ideally, the articles 

that are included should reflect the current research landscape regardless of the sig-

nificance of the results. Often, however, it is not possible to say whether all the studies 

conducted on a given topic were published and thus available for review. In addition, 

it is often difficult to make direct comparisons between different studies because of 

missing information that has not been reported (e.g., the exact wording of instruc-

tions, the duration of a survey, etc.). Due to the limited number of studies available 

and the heterogeneity in their samples, parameters, and method of analysis, the pre-

sent systematic literature review could not provide information on overall statistical 

effects. Similarly, the limited number of studies made it difficult to offer exact inter-

pretations of the findings for each parameter. Once sufficient data are available, a 

meta-analysis would be useful in addressing this limitation. 

5.2.2 Limitations Regarding the Empirical Studies I and II 

Results can only be generalized to a limited extent due to the study designs, 

samples collected, and the instruments used—as is usual in empirical field research. 

That, of course, also applies to this dissertation and the research work and studies on 

which it is based. The most important limitations are critically examined below.  

5.2.2.1 Sample. 

A major limitation, as with many empirical studies, is the sample. Our sample 

had an uneven distribution in terms of residence, school type, and gender that limited 

the generalizability of the results and should be considered when interpreting them. 

In Study I, students were recruited nationwide. The participants came from 13 

different universities in nine federal states. A sample that is as broad as possible is an 

advantage for generalizability, but not all states are represented in our sample (e.g., 

Schleswig-Holstein, Hamburg) and some are represented by only a few people (e.g., 

Lower Saxony: three people, Saxony-Anhalt: one person). This could have distorted 

the results due to the north-south divide in Germany, which includes educational in-

equalities between certain federal states (Ditton, 2007, pp. 251-252). Differences in 

university curricula can also lead to limitations in such a heterogeneous sample if the 
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curricular differences mean that the participants did not experience comparable uni-

versity educations. Only those students who had access to the forums and social me-

dia on which the study was advertised (teacher-related Facebook groups) were even 

aware of it. To investigate these possible effects, follow-up studies with larger samples 

and multilevel analyses would be useful.  

For Study II, both novices and experts were recruited exclusively in Saarland 

and at some schools in Rhineland-Palatinate. This type of recruitment decreases gen-

eralizability. While it can be assumed that the students have all experienced the same 

university education, the (presumable) homogeneity of the sample limits generaliza-

bility. 

Although we attempted to reduce biased selection in Study II by using a mod-

ified procedure in the selection and identification of expert teachers (experience and 

knowledge as criteria), bias cannot be excluded. Due to the naturally occurring age 

differences between student teachers and teachers with at least 5 years of teaching 

experience in Study II, no conclusion can be drawn about the influence of age on 

professional vision. This is a general problem in expert studies because experts are 

often older than novices. It is particularly relevant to eye-tracking studies as eye move-

ments reflect cognitive functions of frontal cortical areas (Kramer et al., 2007) that 

decline with age (Munoz et al., 1998). In our Study II, the experts were naturally on 

average 22 years older than the novices due to the recruitment criteria that we used 

(criteria suggested by Palmer et al., 2005). One way to address this potential con-

founder in future studies (Huang, Richter, et al., 2021) would be to implement a base-

line test for age-related eye movement characteristics (e.g., pro- and anti-saccade 

task; Peltsch et al., 2011). 

The gender distribution of the present studies was also uneven as 73% of par-

ticipants in Study I and 84% of novices in Study II were female (whereas there was a 

fairly even ratio among experts). However, the proportion of women among teachers 

in general education schools was approximately 73.4% in the 2020/2021 school year 

(Statista Research Department, 2022), so this minimally limits generalizability. 

In Study I, more than half of the participants were secondary student teachers 

(66%). Similarly, in Study II, 83% of the teachers and 59% of the student teachers were 



74 

 

or were going to be teaching, respectively, at the secondary school level. Different 

grade levels (e.g., elementary vs. secondary grade level) have different requirements 

and present different challenges. In elementary school, for example, the educational 

mission plays a greater role, and within-class performance tends to be more hetero-

geneous than in secondary school. This limits generalizability because elementary and 

secondary school teaching may entail different cognitive schemata. In follow-up stud-

ies, the extent to which the school type of the observer and the students to be ob-

served (mutually) influence each other should be questioned and examined using 

multilevel analyses and larger samples. 

Even though participation in Studies I and II was voluntary, the samples were 

selective: The participants had to be interested in participating in the follow-up re-

search that involved eye tracking. In both the online and laboratory experiments, real 

engagement could have been lower than self-assessed engagement, biasing the re-

sults (a classic disadvantage of depending on self-disclosure). 

In summary, despite our best efforts, the sample was selective and localized, 

limiting the generalizability of the results and increasing the probability of misesti-

mating effects—that is, overestimating or underestimating them (Bortz & Schuster, 

2010). 

5.2.2.2 Questionnaires. 

The PPHW-K, which was used in both Studies I and II for objective, standard-

ized recording of knowledge as an indicator of expertise in addition to experience, is 

not yet a published and established procedure in research, although the PPHW 

(Brühwiler et al., 2017) has been published and evaluated. The objectivity of the PPHW 

is ensured by standardized instructions. Based on the at least acceptable internal con-

sistency with Cronbach's alpha of .76 (Oser et al., 2008), the reliability of the measure-

ment instrument can be assumed to be satisfactory (Field, 2018; Nunnally, 1978). 

Higher test scores on the PPHW among teachers are related to positive teaching eval-

uations by their students, suggesting that it has predictive validity. However, the re-

sults of the PPHW do not correlate with those produced by the Pädagogisches Un-

terrichtswissen [pedagogical teaching knowledge] (PUW; König & Blömeke, 2010) or 

the Professionelle Unterrichtswahrnehmung [professional teaching perception] 
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(Seidel et al., 2010), which also measure classroom-related knowledge (Brühwiler et 

al., 2017), indicating a rather low convergent validity. 

Critically, however, the PPHW-K has not yet been published and evaluated. 

Although the values for Cronbach’s alpha in both Study I (α = .83) and Study II (α= 

80), showed that good reliability was achieved (Blanz, 2021), internal and external val-

idation assessment for the PPHW-K is essential.  

It is also possible that different types of knowledge (e.g., pedagogical content 

knowledge, pedagogical-psychological knowledge, content knowledge; Baumert & 

Kunter, 2006, p. 482) affect gaze behavior and professional vision differently (Newen 

& Vetter, 2017). In our studies, we only recorded pedagogical-psychological action 

knowledge in relation to classroom management, so it is conceivable that our re-

sults—in particular from Study I—do not apply to general pedagogical knowledge. 

5.2.2.3 Online and Laboratory Settings. 

Online surveys present special difficulties: it is not possible to perfectly control 

which medium (e.g., smartphone, tablet, computer) is used to conduct them (e.g., 

screen size can affect how a survey is perceived; see Maniar et al., 2008). Online studies 

also have higher dropout rates than in-person studies; this requires special attention 

(Arechar et al., 2018). Our dropout rate of 25% is within the normal range, judging 

from comparisons with other studies (cf. Dandurand et al., 2008).  

In Study I, due to the online setting, some participants could have pretended 

to be student teachers and falsified information (e.g., about the subjects studied or 

the university). However, if this occurred, it was probably rare as participants were 

acquired exclusively through networks of educational institutions. Biases due to ex-

ternal influences (e.g., credibility, distraction factors) cannot be excluded. 

In our eye-tracking experiment, we opted for a laboratory setup with a station-

ary eye tracker and third-party video vignettes because we wanted to keep the num-

ber of possible confounding and influencing variables on the actual effect as low as 

possible. However, this limited the external and ecological validity because the com-

plexity of real classrooms and the necessity of multitasking while teaching is missing 

in laboratory settings (see the book chapter for further discussion). In follow-up stud-
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ies, mobile eye tracking could be used to better capture the complexity of real class-

rooms and the need for multitasking. Initial studies comparing in-action (mobile eye 

tracking) and on-action (stationary eye tracking) recordings (Minarikova et al., 2021) 

have shown that in mobile eye tracking, teachers focus their attention mainly on the 

student with whom they are interacting. In contrast, on-action recordings show that 

most students are scanned equally. This indicates that gaze behavior can differ de-

pending on the method used. Therefore, whether the minimal intervention can im-

prove monitoring behavior in the real classroom must be verified.  

The use of video (vignettes) offers many possibilities for systematic research 

on professional vision (Seidel & Stürmer, 2014; Sherin, 2007). Videos depicting realis-

tic, authentic classroom situations can support investigations to link theory and prac-

tice that are essential to professional vision (Brophy, 1988; Koc et al., 2009) and can 

be used as prompts to determine teachers' knowledge (Kersting et al., 2010). Although 

they can be used to illustrate exemplary teaching practices for handling routine, at the 

same time, video recordings contain only a fraction of what happens in classroom (van 

Es & Sherin, 2010); they cannot depict the entire complexity of the lesson or teaching, 

only a reduced section (Sherin, 2001). As a result, the use of video vignettes can only 

provide a limited statement and only a part can be contributed to the creation of the 

theory. They can only be used to examine situations that can be seen on videos, 

whereas in the classroom, teachers in their real-life situation have background infor-

mation about the students, lesson, and school, which can help them to assess and 

handle different teaching situations (Sherin, 2001). In summary, various tasks such as 

observing, teaching, and watching videos influence what one sees and hears and, con-

sequently, where one focuses one's attention in the classroom. 11 

Slight but salient disruptions appear in the videos (e.g., a student throwing a 

paper ball, another student putting his head on the table and seeming to sleep; Rattay 

& Wensing, 2011). This limits generalizability (see the book chapter also). It could be 

that the obviousness of the disruptions led to novices recognizing as many disruptions 

 
11 "Professional vision in relation to video is simply not the same as professional vision in relation to 
teaching. And in general, researchers’ professional vision is for observing and for watching video, whereas 
teachers’ professional vision is for teaching. Therefore, researchers’ and teachers’ professional vision are 
by their nature two very different perspectives" (Sherin, 2001). 
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as the experts (the results of Study II showed no expertise differences regarding ac-

curacy; cf. Section 4.3.3). These events are likely to have been perceived more through 

bottom-up-based gaze control rather than top-down-based gaze control and re-

quired little experience or prior knowledge of classroom disruptions. Yet no study to 

date has examined the influence of the salience of relevant events on professional 

vision in more detail. It should also be noted that not all of the videos used in the 

studies indicate the number of students in the classroom and not all show student-

teacher interaction. These factors may influence professional vision because the com-

plexity of classroom situations increases when there are more students and interac-

tions. Gender effects could also influence perception (see Section 5.3.2), as could les-

son content (computer science, mathematics; Huang, 2018). For example, (prospec-

tive) mathematics teachers may have divided their attention between the mathematic-

related aspects of the video lessons and the pedagogical-psychological focus of at-

tention (see the book chapter). 

Participants watched videos of students they did not know in Studies I and II. 

This may have influenced the observation process. Typically, teachers have back-

ground information about students, their achievement levels, difficulties, and poten-

tial for disruption. This knowledge can improve professional vision as it enriches the 

cognitive schemata. Although the (prospective) teachers received brief informational 

texts on grade level and content before watching the videos, this cannot substitute 

for several weeks, months, or years of knowledge about the students and their inter-

actions. This may underestimate the performance of experienced teachers in particular 

as they are used to having and being able to use this kind of background information 

(van den Bogert, 2016). It can lead to an overestimation of the student teachers be-

cause they only had to process an excerpt from a lesson through the use of the video 

vignettes and the focus was on pure observation. In real lessons, teachers must pay 

attention to the content and delivery of the lesson, answer unplanned questions, etc. 

This multitasking, which is normally mentally stressful for prospective teachers, cannot 

be duplicated in a laboratory experiment. 
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5.2.2.4 Minimal Intervention (Specific Instruction). 

To specify a research question relevant to classroom management, especially 

the management of classroom disruptions, it is necessary to reduce the complexity of 

a classroom situation. Yet that may mean ignoring other aspects of the real-life class-

room such as classroom climate and student-teacher interactions. Therefore, the re-

sults presented in this thesis are limited in terms of their informative value about the 

complex fabric of teaching. They refer only to one aspect of classroom management, 

potential classroom disruptions. 

Another point of concern about the instructions is that the general and specific 

instructions may not have been adequately differentiated or disjunctively so that the 

difference was barely recognizable to the participants and the different task focus was 

not apparent. It is also conceivable that (prospective) teachers, without prompting, 

had classroom disruptions in mind as an important aspect of classroom management 

and concentrated on this (Levin et al., 2009; Schaffert, 2022) even after receipt of the 

general instruction, which focused on relevant events. Another possibility is that the 

specific instruction could have activated corresponding classroom management-rele-

vant cognitive schemata about teaching disruptions but due to the videos used and 

their content and structure, the focus was automatically on (potential) instructional 

disruptions. Thus, possibly due to the camera perspective and the seating arrange-

ment and the accompanying focus on the students, identical visual perceptions for 

general as well as specific instruction occurred through both bottom-up- and top-

down-based perceptions. Because the disruptions were salient, they received atten-

tion through bottom-up processes as well as expertise- and schemata-triggered 

(based on the specific instruction) top-down processes. Thus, novices, via bottom-up 

processes, and experts, via bottom-up and top-down processes, might have demon-

strated similar professional vision. 
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5.2.2.5 Evaluation of Online- and Eye-Tracking Data. 

We assessed the dependent variables for professional vision (accuracy and ve-

locity; Study I). The assessment was relatively inaccurate with respect to the self-dis-

closures (see Section 4.2.2.4). For example, measuring velocity is not as accurate as 

measuring reaction time in the laboratory or employing process-based measures such 

as eye tracking.  

There are also limitations with respect to the master rating underlying the data 

(identification of disruptions and time of disruptions; accuracy and velocity) because 

it was developed by theorists (first author of Study I and an educational psychology 

student) and not practitioners (experienced teachers). In future studies, it would be 

helpful if the master rating were assessed by experienced teachers and compared with 

the inter-rater reliability of the corresponding variables, considering the same practi-

tioners from the schools. The reasoning data (verbal data; Study I) also had limitations. 

The retrospective measurement methods used to detect differences in subject 

knowledge within a group of students considered typically homogeneous may not be 

sensitive enough to detect differences in performance due to differentiated task in-

struction. Process-based methods, such as eye tracking (see Study II), may be better 

suited to capture the accuracy and velocity of professional vision than online meas-

urements as eye tracking provides high-resolution data in both time and space. Nev-

ertheless, it should be noted that the noticing data collected online also showed 

knowledge-based differences between students. Eye tracking might show the same 

supportive effect of specific task instruction compared to a generalized version, alt-

hough it has not yet been significantly demonstrated in quantitative data (Nückles, 

2020). 

Comparisons between the parameters of noticing used in Study I (accuracy 

and velocity) and the corresponding parameters in Study II (response accuracy and 

time to first fixation) are only possible to a limited extent because they are based on 

different measurement methodologies (self-reported data in Study I and eye move-

ment data and click events in Study II) and thus have different levels of precision. 

Furthermore, accuracy in Study I and response accuracy in Study II differ somewhat 

because response accuracy only provides information about whether the disturbance 
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was fixed, not whether it was also classified as relevant. To determine the latter would 

require consulting the corresponding verbal data because it is theoretically possible 

that a participant marked another event as relevant using keystrokes. A measurement 

error of this kind cannot be excluded and can only be reduced by methodological 

triangulation (see Section 5.3.5). 

We had a variety of options for evaluating the eye-tracking data (Study II). We 

chose an AOI-based evaluation to distinguish gaze behavior directed at general areas 

such as groups of students and that aimed at potential areas of teaching disruptions. 

This method of analysis has drawbacks as the way AOIs are designed can influence 

the results (Hessels et al., 2016; Kosel, 2022; Pappa et al., 2020). Using AOI allows the 

aggregation of data across different temporal regions, time frames, and individuals 

(Ylitalo, 2017), resulting in the oversimplification of variation between and within in-

dividuals (Huang, 2018). Additionally, AOI-based analysis breaks the natural connec-

tion between spatial and temporal information and artificially creates a unitary meas-

ure such as fixation duration (temporal) or AOIs (spatial). In light of this, Huang (2018), 

following Le Meur & Baccino (2013), suggested the use of diachronic indicators (e.g., 

scanpath analyses) as an alternative to synchronic indicators (e.g., fixations) to better 

capture the living and processual nature of vision over time (Ramat et al., 2013). 

In our study, the disruptions to be detected were determined by a panel of 

psychologists and educational scientists. The differing perspectives of theorists/scien-

tists and practitioners/teachers (cf. van Es, 2011) may have biased the design, selecting 

and defining the disruptions. Furthermore, the corresponding AOIs were developed 

deductively based on master ratings. In future studies, an ex-post approach such as 

AOI grid analysis (e.g., Wolff et al., 2016) could be used to extract and analyze salient 

features more objectively. 

Kaakinen (2020) expresses criticism of the classical analysis of eye-tracking 

data using static analysis of variance. Because a person’s eye movements are not in-

dependent of each other (i.e., the left and right eye cannot look in different directions 

simultaneously), the author suggests analysis methods that better take into account 

the correlative structure of the data: linear mixed models (Judd et al., 2017) or mixed 

logit models (Jaeger, 2008) as these allow the modeling of random variance between 
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persons. Further advantages and disadvantages of different analysis methods are dis-

cussed in the book chapter. They should be taken into account in further studies (e.g., 

scanpath analyses). 

A method that is used frequently in multimedia research, namely, the investi-

gation of transitions between certain areas of learning material, could also be applied 

to the field of teachers' professional vision. However, the complex data source (in-

structional videos) and the lack of a theory about correct transitions of gaze among 

different components of instruction (e.g., students, tables, materials, windows) pose a 

hurdle that would necessitate beginning with exploratory studies. 

5.3 Implications and Future Directions 

The individual publications and the thesis do not claim to be exhaustive or 

even discuss the entire complexity and diversity of teachers' professional visions based 

on the underlying research. The thesis serves to shed some light on professional vi-

sion, especially regarding classroom management and, helped by technologies devel-

oped in the last decades, helps to narrow the large gaps in the research. It represents 

only a small contribution to a large research universe. Yet it is an important step in the 

right direction—namely, the differentiated and precise consideration of teachers' pro-

fessional vision. Nevertheless, many questions remain unanswered, and the existing 

research opens the door to further research, studies, and reflections. 

5.3.1 Expertise as a Between-Subject Factor 

The following conclusions can be drawn from the present studies. Sample and 

expertise development should be modified to distinguish between novices (students) 

and experts (experienced teachers) as participants. Also, at least one more group, for 

example, trainee teachers, should be surveyed. Since the development of expertise is 

not necessarily linear (Gobet, 2015; van den Bogert, 2016), surveying the professional 

vision of intermediate-level teachers could provide new insights. The first step would 

be to find out which eye-tracking parameters are sustainably sensitive to differences 

across different levels of expertise. Likewise, a longitudinal study of individual devel-

opmental trajectories and the potential of professional vision would also be exciting 

in this frame. A nationwide and/or cross-national study with multilevel evaluation 
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would also be desirable. A profile analysis could also provide further insight into the 

professional vision of (prospective) teachers. Even though we obtained a fairly large, 

broad-based sample in Studies I and II in comparison to comparable studies, a larger, 

representative sample would be desirable in future studies. 

5.3.2 Expand the Scope of the Topic 

Previous studies of teachers' professional vision have focused mainly on class-

room management issues (Keskin et al., 2022). Since eye tracking allows a broad spec-

trum of professional vision characteristics to be captured, different elements of class-

room situations should be investigated. In addition to classroom management (e.g., 

Study II; Stahnke & Blömeke, 2021a; Wolff et al., 2016; Wyss et al., 2020), global teach-

ing situations (e.g., Huang, Miller, et al., 2021; Smidekova et al., 2020), diagnostic ac-

curacy (e.g., Kosel et al., 2021; Seidel et al., 2021), cultural differences, communicative 

gaze behaviors (e.g., McIntyre & Foulsham, 2018; McIntyre et al., 2017), and teacher-

student interactions (e.g., Haataja et al., 2019; Pouta et al., 2020) as well as inclusive 

teaching aspects (Grub et al., in preparation; Keskin, 2022) deserve attention (Keskin 

et al., 2022).  

Preliminary findings regarding these aspects of classroom events or interac-

tions are already available. For example, Huang, Miller et al. (2021) examined subject 

differences in attention focus and allocation in real classroom situations. Kosel et al. 

(2021) used eye tracking to examine the relationship between teachers' visual strate-

gies and judgment accuracy related to student profiles relevant to learning (see Seidel 

et al., 2021). Seidel et al. (2021) focused on teachers' diagnostic skills, including their 

ability to assess student engagement and detect underlying situations (e.g., overcon-

fidence or difficulty). McIntyre et al. (2017) demonstrated that professional vision not 

only involves perceiving but also communicating. They analyzed the "communicative 

gaze" (gaze during conversation) and the "attentive gaze" (gaze during questioning). 

Pouta et al. (2020) used eye movement data to study how (prospective) teachers in-

teract with students.  
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5.3.3 (Co-)Variables in Further Research Studies 

Eye tracking thus offers many opportunities to examine different facets of pro-

fessional vision, although—until now—professional vision related to classroom man-

agement events has been the focus of most of the published studies (Keskin et al., 

2022). In the context of the thesis, several data relating to additional variables were 

collected for control purposes (e.g., self-efficacy, cognitive load; see Appendix, Section 

7.2), but no specific hypotheses were made in advance with these variables, and they 

were not used in further analyses. Future studies of professional vision should include 

(other) control and influencing variables such as different types of knowledge (e.g., 

content knowledge, pedagogical content knowledge). Because knowledge and notic-

ing are interrelated, subskills can play an important role in noticing processes (Barth 

et al., 2019). As explained in Section 2.2, knowledge is multifaceted and different facets 

could vary in their effects on different aspects of the classroom; future studies should 

investigate the effect of this. For example, the findings of Huang et al. (2018) suggest 

that the different demands of different subjects and possibly knowledge associated 

with the subjects, lead to different gaze behaviors (e.g., fixation count and fixation 

duration: literacy > math).  

The influence of cognitive load on professional vision could also be included 

as a (co)variable because some studies suggest that greater knowledge can be related 

to a lower cognitive load and, consequently, higher performance (e.g., Kalyuga, 2007). 

Initial results indicate that novice teachers experience a heavier cognitive load than 

more experienced teachers (Dessus et al., 2016). For this reason, we also examined 

cognitive load in Study I and II. Knowledge was not a significant predictor of cognitive 

load in our samples. However, it is conceivable that cognitive load could play a role in 

other studies, especially in profile analyses, which is why mental load should not be 

left out of the equation. 

Student characteristics and teacher stereotypes may also influence profes-

sional vision (see e.g., Kosel et al., 2021; Schnitzler et al., 2020; Seidel et al., 2021). For 

example, Seidel et al. (2021) examined teachers' diagnostic abilities when observing 

student engagement and inferred underlying student characteristics. They showed 

that teachers assessed incoherent profiles more accurately than novice teachers and 
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expert teachers focused more on students who might require adaptive pedagogical 

interventions (e.g., struggling students). This indicates that teacher gaze could sup-

plement the perceptual component of professional vision (Seidel et al., 2021). 

Teachers should ideally assess and evaluate students as objectively as possible. 

Nevertheless, teachers—like all people—have stereotypes that can be activated auto-

matically and thus unconsciously and can unintentionally influence student assess-

ment and teacher behavior (e.g., Glock, 2016; Glock & Kleen, 2021; Kleen & Glock, 

2018). Stable negative stereotyping of a group in a performance domain can lead to 

particularly unfavorable attribution patterns and inadequate teacher behavior (Kleen 

& Glock, 2020). For example, gender stereotypes exist with regard to classroom dis-

ruptions. Teachers are more likely to associate disruptions with male students (Ar-

buckle & Little, 2004; Glock & Kleen, 2017; Kulinna, 2007), especially male students 

with an immigrant background (Ferguson, 1998; Glock, 2016). Investigating the influ-

ence of student performance on the gaze behavior of (prospective) teachers could 

identify individual support possibilities in the context of inclusive teaching and heter-

ogeneity. 

5.3.4 Assessment Methods Transferred From Other Domains 

A new approach in teacher education would be to experiment with assessment 

methods used for the visual observation of action spaces in traffic psychology. Many 

events, including hazards, occur simultaneously in traffic. As in a classroom, attention 

processes have to be directed to relevant things, whereas unimportant aspects must 

be ignored. Vertical and horizontal dispersion measures (e.g., Melin et al., 2018) and 

the Situation Awareness Global Assessment Technique (SAGAT; Endsley, 1995) are 

used to assess the professional vision of (prospective) drivers relative to hazard per-

ception (e.g., Malone & Brünken, 2016). For example, in the latter, participants watch 

traffic videos and press a reaction button when they perceive an emerging hazard, 

with reaction times logged as performance indicators. Newer process-based SAGAT 

methods use eye tracking to differentiate recognition and reaction (e.g., Malone & 

Brünken, 2020). 
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5.3.5 Further Research Recommendations 

To improve the possibilities for systematic literature reviews and meta-anal-

yses, which can contribute to the expansion of knowledge on specific topics such as 

professional vision by summarizing and aggregating the current state of research, 

several points should be considered when publishing new articles. As part of the Open 

Science Collaboration, the focus should be on publishing preregistered studies to 

minimize publication bias and target theory-based research. In addition, publications 

should be described following certain guidelines (e.g., Holmqvist et al., 2022) so that 

replications of and/or comparisons between studies can be made. The calculation and 

specification or provision of effect sizes are also extremely important for future meta-

analyses. Publishing raw data is challenging due to General Data Protection Regula-

tion (GDPR), but a paper by van Driel et al. (2022) is a good example of how the gap 

between privacy and open science can be bridged. 

To account for possible differences between theorists and practitioners, future 

studies should include an exploratory pre-analysis by experienced teachers or an in-

ductive evaluation to confirm that events shown in videos are relevant. Possibly the 

instruction should include an extended definition of the term "disruption" (i.e., a brief 

explanation of what is meant by "disorder") because different people may see and 

perceive the same situation but evaluate it differently based on their previous experi-

ence, opinions, and attitude. The definition of "disorder" may be very individual and 

subjective. Likewise, further research should examine the extent to which the salience 

of potential disruptions or relevant events in the classroom affects expertise differ-

ences or, more generally, the gaze behavior of (prospective) teachers. 

Given the specificity of the instruction and the related problem regarding the 

possible lack of disjunctivity or automatic focus on (potential) instructional disrup-

tions, further studies should investigate the extent to which different disjunctive in-

structions affect the gaze behavior of (prospective) teachers or at least ask the subjects 

what they were thinking about during the general instruction (control variable). Fur-

thermore, it would be interesting to investigate the effects of other instructions, such 

as requesting teachers to distribute monitoring attention evenly or educating novices 

about their deficits and expertise-dependent monitoring behavior. 
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To aid in the critical discussion of the eye-mind hypothesis (Just & Carpenter, 

1980), triangulation, that is, the joint analysis of eye-tracking and verbal data, is rec-

ommended (Orquin & Holmqvist, 2018); it could permit the mapping of the underly-

ing cognitive processes. Although some studies have used both data sources 

(Muhonen et al., 2021; Pouta et al., 2020; Wolff et al., 2015), direct triangulation has 

only been used twice up to now. First, Wyss et al. (2020) linked eye-tracking data and 

retrospective annotation of what was seen in a video. Second, Biermann et al. (in prep-

aration) triangulated eye-tracking and verbal data using a mixed methods approach 

to investigate the professional vision of classroom disruptions among (prospective) 

teachers. In our research, we examined whether the events that were judged to be 

relevant during the viewing of a classroom video were also mentioned in the subse-

quent stimulated recall. In addition, we examined whether there were expertise-de-

pendent differences in the eye-movement data (student teachers vs. experienced 

teachers) and differences between individuals who perceived the critical incidents in 

the videos and those who did not (responders vs. non-responders). Future studies 

should collect and evaluate data for triangulation because this could offer deeper in-

sight into professional vision and reduce the limitations of the eye-mind hypothesis. 

Such a procedure might, for example, reveal whether fixating on a specific student for 

a long time is a sign of ambiguity, close observation, or perhaps even nonverbal com-

munication. Such conclusions cannot be drawn purely from eye-tracking data but ra-

ther only be conjectured. 

The use of digital teaching has been spreading in Germany, and its use was 

given new impetus by the COVID-19 pandemic (Meinokat & Wagner, 2022). Teaching 

online places different demands on teachers than teaching in the physical classroom, 

and the handling of disruptions is different. Research on disruptions in digital teaching 

in the context of professional vision does not yet exist, but the subject deserves inves-

tigation due to the increasing pace of digitization in the 21st century. 

Research on professional vision in relation to university teaching and higher 

education also holds promise for the future (e.g., Södervik et al., 2022). For example, 

initial studies comparing classrooms with auditoriums (Coskun & Cagiltay, 2020) show 

that the focus of attention of teachers in the classroom shifts over time from the back 
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to the front rows, whereas the distribution of attention in the auditorium remains sta-

ble over time (front > back). 

5.3.6 Practical Implications 

In the long term, training and monitoring skills might be developed for (pro-

spective) teachers based on this and future research. This could reduce or counteract 

the "real-life shock" (Dicke et al., 2016) experienced by new teachers. Encouraging 

teachers to shift their focus to some aspects of monitoring that researchers have iden-

tified as important might support teachers' efforts to implement educational reforms 

(Sherin, 2001) and help them actively practice and improve professional vision. Differ-

ent approaches to fostering monitoring skills would be possible.  

One possibility would be to use recorded eye-movement data as a reflection 

and feedback tool (Ashraf et al., 2018). For example, student teachers could view their 

recorded eye movements to reflect on their perceptions, much as video clubs are used 

in teacher education. Santagata et al. (2021) provide a review of video-based pro-

grams focused on teacher perceptions in mathematics. Recording eye movements 

would go beyond video clubs to allow visualization of cognitive processes, potentially 

stimulating deeper processing. 

Eye-tracking methods offer many possibilities to capture the professional vi-

sion of teachers, including in-action recording with mobile eye trackers and on-action 

recording in standardized, (quasi-)experimental laboratory settings with stationary 

eye trackers. These opportunities, as well as methods of analysis, are discussed in de-

tail in the methodological book chapter and are therefore only touched upon here. 

The use of immersive technologies such as augmented reality (AR; in medical 

education: e.g., Heinrich et al., 2021), mixed reality (XR), virtual reality (VR; e.g., Huang, 

Richter, et al., 2021; Mikhailenko et al., 2022), and immersive simulated reality (e.g., 

simulated classrooms; e.g., Dalgarno et al., 2016; Theelen et al., 2019) is becoming 

more and more popular. The disadvantages that arise from the use of video vignettes 

(see Section 5.2.2.3), could be eliminated by using immersive simulated reality; stand-

ardization is still possible in the latter (Goldberg & Fütterer, accepted). Early evidence 

suggests that evidence collected in VR environments is as good as that obtained from 
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real-world experiments (Richter et al., 2022). Research on professional vision com-

bined with methods such as eye tracking, offers opportunities to complement profes-

sional vision training and develop training environments in which (prospective) teach-

ers can improve their professional competencies. Augmented and artificial reality pro-

vide high-immersion laboratory environments that closely resemble the dynamic re-

ality of the classroom (Clay et al., 2019).  

It would also be possible to test the use of eye-movement modeling examples 

(EMME; Jarodzka et al., 2017; van Gog et al., 2009) as it is already applied in other 

domains. However, this raises the question of whether there is a single professional 

view or several paths that lead to the goal of professional vision. Assuming that it is 

empirically confirmed that there are valid differences between the gaze behavior of 

experts and novices and that expert gaze behavior turns out to be homogeneous, 

EMME could be used as a method for training (prospective) teachers (see the book 

chapter). The method involves recordings of an expert's eye movements, with the data 

presented as scanpaths or spotlights, with unimportant information blurred. Such re-

cordings are often used in conjunction with eye movement explanations provided by 

the person being recorded (Nyström & Holmqvist, 2008). Previous research from the 

field of medicine has shown that novices can learn from EMME (e.g., Gegenfurtner et 

al., 2017; Gegenfurtner & Seppänen, 2013). However, there are conflicting findings on 

the effects of EMME (e.g., Eder et al., 2021; van Gog et al., 2009; Wright et al., 2022). 

Before using EMME in teacher education and training, further research should be con-

ducted to determine its limitations and the extent to which this way of representing 

expert visual behavior can be used to train novices. As indicated previously, there may 

be many effective visual strategies for observing classrooms, so the utility of EMME is 

questionable at this time.  

5.4 Conclusion 

At first glance, we found a fairly consistent picture of expertise differences be-

tween prospective and experienced teachers, despite the use of a wide variety of 

methods and consideration of different parameters (see the systematic review). How-

ever, more recent studies, published since 2019, indicate that professional vision is not 
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a unitary skill but rather a multifaceted and diverse core competency of teachers that 

can be influenced by diverse internal and external abilities, skills, and influences. It 

seems questionable whether there is actually the one and only professional vision of 

teachers. Our online and eye-tracking studies broaden this approach and support and 

extend equally important research findings from other research groups. Based on the 

research underlying this thesis, we know that knowledge has a positive effect on stu-

dent teachers' identification of potential classroom disruptions (Study I) and that the 

gaze behavior of prospective and experienced teachers does not necessarily differ but 

that certain conditions must be met for the gaze behavior of the two groups to coin-

cide. A first step towards support of both prospective and experienced teachers with 

a minimal intervention could be taken by showing that specific instructions can lead 

to a change in gaze behavior. 

The professional vision of (prospective) teachers continues to be a varied and 

multifaceted subject for research. In the future, given the constantly developing tech-

nologies for increasing immersion, it should offer new possibilities for research almost 

daily. 
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7.2 Extended Summary of Collected Variables 

In addition to the variables already described in detail in Sections 4.2.2 and 4.3.2, further parameters were measured for consideration 

as possible control variables. As they were not relevant to the previously published articles and the present doctoral thesis, they were not 

discussed in the thesis. However, the table below provides a brief overview of all of the parameters measured in Studies I and II. 

 

Questionnaire Information about the Questionnaire 

St
ud

y 
I 

St
ud

y 
II 

Self-created questionnaire about  
demographic data 

Gender, age, grade point average (GPA), teaching experience (in years for teach-
ers and hours for students), teaching subjects, instructional level, type of school, 
federal state, semester and, for teachers, type of employment (part-time/full-
time) 

X X 

PPHW-K (unpublished survey on 
the pedagogical-psychological 
knowledge of teachers in the field 
of classroom management; 
Brühwiler et al. 2017) 

Nine text vignettes (only 7 vignettes used for analysis; V4 und V12 excluded 
based on test quality criteria) 

Available from the authors 

X X 
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STSE  
(German adaptation [Pfitzner-Eden, 
2016] of the Teacher's Sense of Ef-
ficacy Scale from Tschannen-Moran 
& Woolfolk Hoy, 2001). 

12 items 

Availability: Pfitzner-Eden, F. (2016). STSE. Scale for Teacher Self-Efficacy - 
deutsche adaptierte Fassung [Verfahrensdokumentation und Fragebogen]. In 
Leibniz-Institut für Psychologie (ZPID) (Hrsg.), Open Test Archive. Trier: ZPID. 
https://doi.org/10.23668/psycharchives.6585 

X X 

Adapted version of Klepsch et al.’s 
(2017) Cognitive Load Question-
naire 

Cognitive Load (Intrinsic Cognitive Load, Extraneous Cognitive Load) 

Four items: 12 

(1) To recognize relevant situations in the video, you had to keep many 
things in mind at the same time. (ICL) 

(2) Recognizing relevant situations was very complex. (ICL) 
(3) When searching for relevant situations in the video it was tedious to pick 

out the most important information. (ECL) 
(4) The presentation was unfavorable for spotting relevant situations. (ECL) 

X X 

Self-Assessment Manikin 
(SAM; Bradley & Lang, 1994) 

Two items: arousal, pleasure 

Available at https://csea.phhp.ufl.edu/media.html 

X X 

12 Original items:  
(1) Um relevante Situationen im Video zu erkennen, musste man viele Dinge gleichzeitig im Kopf behalten. (ICL) 
(2) Relevante Situationen zu erkennen war sehr komplex. (ICL) 
(3) Bei der Suche nach relevanten Situationen im Video war es mühsam, die wichtigsten Informationen zu entdecken. (ECL) 
(4) Die Darstellung war ungünstig, um relevante Situationen zu entdecken. (ECL) 

https://doi.org/10.23668/psycharchives.6585
https://csea.phhp.ufl.edu/media.html
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Self-created questions relating to 
the video vignettes 

Six items 13 about engagement, authenticity, quality, observation, and serious-
ness:  

(1) When working on the task, I worked hard. (engagement) 
(2) Did you work on the video task to the best of your ability? (seriousness 

video) 
(3) How realistic did you feel the video was? (authenticity) 
(4) Was the quality of the video good enough for you to do the task? (qual-

ity) 
(5) How easy did you find it to identify relevant situations? (observation) 
(6) Did you answer the questions to the best of your ability? (seriousness 

questions) 

X X 

d2-R (Brickenkamp et al., 2010) Test of Attention Revised (paper-pencil version) / X 

13 Original items:  
(1) Bei der Bearbeitung der Aufgabe habe ich mich angestrengt.  
(2) Haben Sie die Videoaufgabe nach bestem Wissen und Gewissen bearbeitet? 
(3) Wie realitätsnah haben Sie das Video empfunden? 
(4) War die Qualität des Videos gut genug, um die Aufgabe zu bearbeiten? 
(5) Wie einfach ist es Ihnen gefallen, relevante Situationen zu identifizieren? 
(6) Haben Sie die Fragen nach bestem Wissen und Gewissen beantwortet? 
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