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ZUSAMMENFASSUNG

Zusammenfassung

Das vorrangige Ziel der Leamtausbildungist es angehende Lehrkraftendie
Kompetenzen zu vermittelrwelche fir professionelles Unterrichtearforderlich sind.In
diesem Kontext wird digrofessionelleNahrnehmungls eine wichtige praxisorientierte
Kompetenzanerkann{Baumgartner et al., 2020; Blémeke et al., 2015; Kaiser et al., 2017
Krauss et al., 2020pie professionelleNahrnehmungimfasst die kognitiven Prozesse des
Erkennens und Auswahlen®n relevant@ Ereignissa (noticing), deren Interpretation
(reasoning (van Es & Sherin, 2002und darauf aufbauendias Entwickeln von
Handlungsalternativefgenerating alternatives of actipDuckers et al., 2022; Jacobs et al.,
2010) Dabei weisenExpertetmehrkrafte folgende Merkmaleauf, wenn sie Unterricht
analysieren und beobacht@erliner, 2001; Stahnke & Blomeke, 202d)e Anwendung von
Konzepten der Unterrichtsqualitétie Fokussierungquf das Lernen und Engagement der
Schuler*innendasZiehen von Schlussfolgerungen anstelle von Beschreibungerasd
Einnehmen mehrerer Perspektivelmsbesondere dieBeobachtung und Analyse der
Unterrichtsqualitdtsdimensionen Klassenmanagemarsiruktionale Unterstlitzung und
emotionaleUnterstutzundPianta & Hamre, 2009; Praetorius et al., 204i8H zentral In
Anbetracht der Bedeuturder professionellen Wahrnehmustgllt ihre Entwicklung und
Forderung einen wesentlichen Bestandteil der &efimusbildungiar.

Die Entwicklung professionelleVahrnehmungvurde haufig unter Bezugnahme auf
Modelle zur Entwicklung voriLehrkraftexpertise undkompetenauntersuchtModelle zur
Entwicklung von Lehrkraftexpertisgehen von mehrerdexpertisestufesowie von Plateaus
undAbnahmernn ihrer Entwicklung augBerliner, 1988) Erste Forschunigateinen linearen
Anstieg wahrend des Universitatsstudiumaber eine Abnahme der professionellen
Wahrnehmungon angehenderehrkraften beim Eintritt indie Unterrichtspraxis festgestellt
(Barenthien et al., 2023; Bastian et al., 202Rpruber hinaus haben Modelle zur
Kompetenzentwicklung in ddrehramtswusbildung die zentrale Rolle von Lerngelegenheiten
hervorgehobefKaiser & Konig, 2019)Allerdings fehlt es an Untersuchungen dartber, wie
sich Lerngelegenheiteauf die Entwicklungler professionellen Wahrnehmunghrend der
gesamten Lelamtsausbildung auswirken. EierstesZiel dieser Dissertation besteht daher
darin, die Entwicklung derprofessionellen Wahrnehmungit dem Fokus auf das
Klassenmanagement zu untersuchen undEdfekte von Lerngelegenheitemwahrend der
Lehramtsausbildung zu prifen.

Vor dem Hintergrund von  Modellen zu  Leédnaftexpertise und

Kompetenzentwicklung untersuchte Artikel | die Entwicklung deprofessionellen
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Wahrnehmungvahrend der ersten Phase der lashtsausbildung an der Universitat und der
zweiten Phase inmReferendariatBei den Teilnehmé&mnen handelte es sich um 34
Lehramtstudierendedie zu Beginn und am Ende ihres Bachelorstudiumsrsuchturden,

und 102 Lehrami&udierendgedie zu Beginn und am Ende ihres Masterstudiums sowie nach
dem Referendariauntersuchtwurden. Die Mehrebenenmdelle zeigten keinen linearen
Anstiegder professionellen WahrnehmungBachelorstudiugwas darauf hindeutet, das
gewisses Grundwissen fur die Entwicklung erforderlich ist. DenraxintenErgebnisse
repliziert werden, welche einfsbnahmeder professionellen Wahrnehmuingim Ubergang

von der Universitat in die Unterrichtspraxsigten Darliber hinaukonntekein Einfluss der
Lerngelegenheiten auf die professionelle Wahrnehmahgrein negative Einfluss der
Reflexiongezeigt werdenDiese Befunde bestatigen dpostuliertenExpertisetufenund
verdeutlichen die Unterschiede zwischen den Merkmalen und Anforderungen der
verschiedenen Phasen der Laintsaubildung. Der fehlende Effekvon theoretischen und
praktischen Lerngelegenheitenauf die professionelle Wahrnehmungdnnte darauf
zurlckzufihren sein, dass nicht nur die Quantitat, sondern vor allem die Qualitat der
Lerngelegenheiterine entscheidende Rolle bei der Kompetenzentwicklung spielt.

Die Lehamtsausbildung wird haufig wegen ihres Mangels an Praxisorientierung und
relevanz kritisiert EEn moégliches Gegenmittel zu den Erkenntnissen in Artikel | kénnten
praxisorientiertderngelegenheitesein(Renkl & Nuckles, 2006)Das vorrangige Ziel dieser
Dissertationist daher zu untersuchen, wierngelegenheitegestaltet sein missen, um die
professionelle Wahrnehmumedfektiv zu férdern. In deaktuellenForschung wurde vor alem
die Bedeutungdes Einbezugsvon Unterrichtsvideo§Gaudin & Chalies, 2015hls
Praxisdarstellungerrépresentation®f practice) in der Lehramtsausbildurtgervorgehoben
(Grossman, 2021)Es wurde gezeigt, dass videobasierte Analysen von authentischen
Unterrichtsvideoswelchein eine angemessene instruktionale Lernumgelaimgebettesind
(Blombergetal., 2013; Santagata et al., 2@24Ann&herungen an ditraxis @pproximations
of practice) dienen(Grossman, 2021)nd die professionelle Wahrnehmumgksam férdern
kdnnen(Santagata et al., 202 Binige Rahmenkonzepteietenallgemeind_eitlinien firden
Einsatavideobasierter Analysenin der Leimtsausbildundgz. B. Santagata & Angelici, 201,0)
bertcksichtigen jedoch wededdnterschiede in derExpertise noch die Phasen der
Lehramtsawusbildung. Erste Vorschla@gBeidel, 2022; Seidel et al., 20289sagen, dass in den
frihen Phasender Ledintsausbildun@ngehende Lehrkrafte durdie Veranschaulichung und
Analyse theoretischer Konzeptmterstitzt werden kbnnedas erlernte Wissen mit der

Unterrichtspraxis zu verknipfen. Wenn angehende Lehrkréafte vonder Perspektive des passiven
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Beobachters zum tatsachlichen Unterrichten im Klassenzimmer Gibergehen, gewinnen Prozesse
der Reflexion undibsichtsvolledJbenan Bedeutung.

Als theoretischer Rahmen fir die Gestaltung demumgebungestitzen sich die
Artikel II, 111 und IV dieser Dissertation auf Theorien der padagogischen Psychologie, wie die
Theorie der kognitiven Belastun@weller, 1988, 1994und die kognitive Theorie des
multimedialen LernengMayer, 2001) Die Grundannahme dieser Theorien ist, dass die
Kapazitat des Arbeitsgedachtnisses begrenztist und daher unndétige extrinsische Belastung
reduziert werden muss, um kognitive Kapazitaten fur das Lernen freizusetzen. Ausgehend von
dieser Annahme wurden meieinstruktionale Prinzipiermdentifiziert, diedas Lernen effektiv
fordern kdnnerfMayer & Moreno, 2003; Paas et al., 200Babei betreffen digentralen
Fragen in der padagogischen Psycholatiee Ubertragbarkeit dieser Erkenntnisaelche
grof3tenteils in gut strukturiertebomé&nengefunden wurden, au$chlecht strukturiest
Doménenwie die Lehamtsausbildung undlie Anpassung vomstruktionale Hilfestellungan
die Expertiseniveauder Lernendefivan Merriénboer, 1997Die ersten Studienyelchedie
instruktionalen Prinzipieauf die Lehamtsaubildung Ubertragen haben, um die professionelle
Wahrnehmungu verbesserizeigten uneinheitlichErgebniss€z. B. Gabel et al., 2024; Grub
etal., 2022a; Martin et al., 2022; Tannert et al., 20R8) meisten Studien konzentrierten sich
entwedernur auf eineUnterrichtsqualitdtsdimensiofz. B. Klassenmanagement) oder
reduzierten die Komplexit&on Unterrich{z. B. durchkomplexitatsreduzierte Situationen
Nur eine Studie untersuchte di&Virksamkeit de instruktionalen Prinzipienin
unterschiedlichen Phasen der Lamtsausbildung undckonnte keine Effektenachweisen
Daraus ergeben sich Forschungsliicken, die in den Artikeln 1l, 1ll und IV behandelt werden:
Wie lassen sicinstruktionalePrinzipien aus der padagogischen Psychologie autdielacht
strukturierten Bereich der Leaamtsausbildung Ubertragen? Wie konnssrnumgebungerund
um videobasierte Analysen auf unterschiedliche Phasen dexrthusbildung zugeschnitten
werden? Wie konnen angehende Lehrkrafte dabei unterstitzt werden, alle
Unterrichtsqualitdtsdimensioneapeichzeitigzu fokussieref

In Artikel Il wurde untersucht, ob die zusatzlighstruktionaldJnterstiitzung durch ein
vollstandiges oderein schrittweise reduzierteBeispiel die kognitiven Prozesse und
Expertenmerkmale dg@rofessionellen Wahrnehmuaggehendekrehrkréfteim Vergleich zu
einer Kontrollgruppe verbessert. Teilnehmenenwaren 410 angehende Lehrkrafte, die an
videobasierten OnlinKursenim Selbststudium teilnahmen. Di&ovarianzanalyseder
residualisierten Veranderungswerte zeigte einen nachteiligen Effekt der Beispiele auf die

professionellaVahrnehmungndaufdie Anwendung von Klassenmanagementkonzepten. Die
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Ergebnisse der Prozessdatendenschrittweisen reduzierten Beispieldauteten darauf hin,

dass die angehenden Lehrkréfte nichtin der Lage wai@ndieBeispiele effektiv selbst zu
erklaren. Die Ergebnisse unterstreichen die Herausforderung der Anwendung von
instruktionalen Prinzipiem schlecht strukturierteBereichenwie der Leamtsausbildung und
verdeutlichen die erhebliche intrinsische Belastung durch die in den Videos dargestellten
komplexen Unterrichtssituationewelcheangehendéehrkraftebewaltigen missen.

In Artikel Ill wurde untersucht, ob die Analyse dénterrichtsqualitatsdimensioneén
isolierter oder integrierter Form die professiona@hrnehmungund die gleichzeitig
Fokussierung der UnterrichtsqualitditsdimensiomanVergleich zu einer Kontrollgruppe
verbessertTeilnehmetinnenwaren 140 angehende Lehrkrafte in einem videobasierten Kurs
oderin der Kontrollgruppe. Bayessche gemischte Modelle zeigten, diabsdie isolierte
Gruppen derprofessionellaWahrnehmung voamotionale Unterstitzung und die integrierte
Gruppein derprofessionellaWahrnehmungon Klassenmanagement udérgleichzeitigen
Fokussierung verbesserte. Die Gruppen unterschieden sich jedoch lediglich in der
professionellednNVahrnehmungrzon emotionale Unterstlitzungund in der gleichzeitigen
Fokussierung Interesse und vorherigeerngelegenheiterhatten keinen Einfluss. Diese
Ergebnisse deuten darauf hin, dass sich angehende Lehnko@fémgigauf padagogische
Aspekte konzentrieren und dabei auf ihr pAdagogisches Wissen zurlckgreifen, wenn sie nicht
Uber ausreichendachliche und fachdidaktischéenntnisse verfigen. Au3erdem war die
integrierte  Gruppe mit der Aufgabe sich gleichzeitig auf dielrei
Unterrichtsqualitdtsdimensioneau konzentrieren Uberfordert.

In Artikel IV wurde untersucht, ob die Prasentation der theoretischen Konzepte der
Unterrichtsqualitéat vor oder nach der videobasierten Analysgrdfessionelle Wahrnehmung
in Abhangigkeit der Phase der Lamtsausbildung verbesseDie Teilnehmetinnenwaren
140 Lehramtssuierendean der Universitaind 42Lehramtsanwérter*inneim Referendariat
Randomisierte lineare gemischte Modelle #ng dassich dieangehendeLehrkrafte nur in
einerUnterrichtsqualitatsdimensiorerbessern konnten. Die Ergebsedeuterauchaufeinen
ExpertiseUmkeheEffekt far die professionelleWahrnehmung von instruktionaler
Unterstutzundhin. Diese Ergebnisse unterstreichen, dass eine wirksame Verbesserung der
professionellen Wahrnehmung von de unterschiedlichen Fokussierung auf die
Unterrichtsqualitdtsdimensionemd der Phase der Ledamtsaubildung abh&ngen kann.

Insgesamt zeigten die Befunde, dass angehende Lehrkrafte an der Universitat von der
intrinsischen Belastung, die durch die Komplexitat der in den Videos dargestellten

Klassenzimmer ausgeldst wurde, tUberfordert warerd instruktionalePrinzipien konnten
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diese Uberlastung nicht mindern. Daruiber hinaus profitierten angehende Lehrkréafte je nach
Expertisstufe und Phase der Ledmtsaudildung von unterschiedlichemstruktionalen
Prinzipien undverbesserten sich in unterschiedlichen Fokussierungempraéessionellen
Wahrnehmung. Zusammenfassend betont diese Dissertdiberdie Notwendigkeit, die
unterschiedlichen Merkmale und Anforderungen der Phasen deaméhudildung bei der
Entwicklung professioneller Wahrnehmung sowie bei der Gestaltung praxisorientierter
Lerngelegenheiten zu beriicksichtigen. Zudem zeigen die Befunde, dass die Ubertragung
instruktionalerPrinzipien aufschlechtstrukturierte Domanen relativ schwierid isnd dass
angehende Lehrkrafte Schwierigkeiten haben pédagogische und inhaltsbezogene Aspekte
miteinander zu verbinden. Daher ist weitere Forschung erforderlich, um herauszufinden wie
und unter welchen Bedingungen diestruktionalenPrinzipien aufschlechtstrukturierte
Domanen ubertragen werden kdnnen und wie angehende Lehrkrafte wéahrend der
Lehramtaudildung unterstiitzt werden kdnnprofessionelle Wahrnehmung zu entwickeln

undPadagogik mit Inhalt zu verkntupfen.






ABSTRACT

Abstract

The primary objective of teacher education is to equip future teachers with the
competenciesequiredfor professionatlassroom performancén this context, pofessional
visionis regarded as amportantpracticeorientedcompetencyBaumgartner et al., 2020;
Blomeke etal., 2015; Kaiser et al., 2017; Krauss et al., 2G28essional visionncludesthe
cognitive processes of noticing relevant evergasoning orthem(van Es & Sherin, 2002)
and therepongenerating alternatives of actigbuckers et al., 2022; Jacobs et al., 2010)
Furthermoreexpert teachetsave been shown epply conceptsf teaching qualityfocus on
student learning and engagement, draw inferences instead of mere descrpttas,opt
multiple perspectives when observing and analyzing classr@®erbner, 2001; Stahnke &
Blomeke, 2021)In this vein, the focused observatiandanalysis ofthe teaching quality
dimensions of classroom management, instructional support, and emotional $B@odat&
Hamre, 2009; Praetorius et al., 20i8¢ritical. Giventhe importance of professional visjon
its development and enhancemamn¢a crucial part of teacher education.

The development of professional vision has been frequently investigated with reference
to models of teachezxpertise and competendevelopment. Modelsf teacher expertise
developmen(Berliner, 1988kuggeshot onlyseverabtages of expertideut alsoplateaus and
stagnations ircompetencylevelopment. Initial researdiasidentifieda linear increase at
universityin professional visiotutstagnations for future teach@msteringeaching practice
(Barenthien et al., 2023; Bastian et al., 202%)the same time models of competepc
developmentin teacher educat{eng., Kaiser & Kénig, 2019javehighlighted the central role
of learning opportunities. However, research on how learning opportunities affect professional
vision development throughout teacher education is lacKihgrefore an initial goal of this
dissertation is to investigate the development of professional vision with a focus on classroom
management and to examitie effect of learning opportunitiés teacher education

Against the background of models on teacher expertise and compeéx@iopment,
Article | investigated the development of professional visafnclassroom management
throughoutthe first teacher education phase at university and the second phase in the induction
program. Participants wefs bacheloistudent teachers, assessed at the beginning and at the
end of their b ao2mastercstudestteachewsdassessed atthabegginning and
at the end of their master 6s sleveldhodeldidnatnd af t
show a linearincreasen b a c h e |, indicdtiisg thaettsame basisknowledge is necessary
for professional vision developmemievertheless, the findings replicated the stagnation

professional visiorfound for future teachersnteringteaching practiceFurthemore the
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findingsrevealno effect of learning opportunities but a negative effect of reflection. These
findings confirm the proposedxpertise stageand highlightthe diferences between the
characteristics and demands of the teacher education phhsesull effect of theoretical and
practical learning opportunities on professional vigizaty be due to the fact thaside from

the quantity the quality of learning opportunities plays a crucial role in competenc
development.

Teacher education has been frequently criticized$taick of practical orientation and
relevancethus,a possible remedy to these findings in Artidleould be practice®riented
learning opportunitieRenkl & Ntckles, 2006)Thereforethe more prominent goal of this
dissertation is tanvestigate how learning opportunities have to be designed to effectively
enhancerofessional visionRecent research has predominantly highlighted the importance of
including classroom vided§&audin & Chalies, 201 %)srepresentatiornsf practicg Grossman,
2021)in teacher educatiorVideo-based analys of authentic classroom videembedded
within adequate instructional settin@@omberg et al., 2013; Santagata et al., 2GZtye as
approximations of practic€Grossman, 2021and have been shown to effectiveljoster
professional visioriSantagata et al., 2028everalframeworksprovidebroadguidelines on
how to implementvidedased analysesin teacher educdgog., Santagata & Angelici, 2010)
but disregarddiffering expertise stageand teacher education phaséstial suggestions
(Seidel, 2022; Seidel et al., 2024gve proposed that in tlearly stages of teacher education,
the illustration and analysis of theoretical concepts may support future teacbensecting
knowledge to teaching practic&hen future teachers switch from the perspectivepassive
observer tmnactualperformeiin the classroonprocesses of reflection and deliberate practice
become more important.

As a theoretical framework for the design of the instructional setthgsles I, III,
andlV of this dissertatiomlrawonthetheories of educational psychology, sucltagnitive
loadtheory(Sweller, 1994 andcognitive theory ofmultimedialearningMayer, 2001) The
fundamental assumptioof these theories that working memory capacity is limited and
unnecessary extrinsic lodgs to be reduced to free cognitaagacities for learningrrom this
assumption, several instructional principles have bidentified thateffectively enhance
learning(Mayer & Moreno, 2003; Paas et al., 2004pwever centralquestiorsin educational
psychologyarehow to transfer these findingargelyfound in weltstructured domains, to-ll
structured domains such as teacher education and how to adapt instructional support based on
thel earner sé6 e(xap &eriénbeper, 199¢)InitialIsmidies that transferred the

instructional principles to teacher education to enhance professional yisiloled mixed

10
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results(e.g., Gabel et al., 2024; Grub et al., 2022a; Martin et al., 2022; Tannert et al., 2023)
Most studies either focuseah only one teaching quality dimensida.g., classroom
managemen®r reducectlassroontomplexity(e.g.,throughcomplexity-reduced situations
Only one studyconsidered thaliffering teacher education phases and foundeffects
Thereforemajor research gagmergewhich Articles Il, 111, and IV aim to addresklow can
instructional principlesf educational psychology be transfertedhe illstructured domain of
teacher educaticdHow caninstructional settings around viddxased analysdxe tailored to
different teacher education pha8&kw can future teachers be supportedimultaneousg
focugng on all teaching quality dimensio®s

Article Il investigated whethahe additional instructional suppart a complete or
faded doublecontent example enhargeognitive processes and expert features of future
teacher sd proorhparsdgoiacomteolgrovparscipants werélOfuture teachers
enrolled in online sefstudy videebased courses. Analysis of tbevariance of residualized
change scores showed a detrimental effect of the deadritent examples on professional
vision andthe application otlassroom managemecunceptsFindings from process data on
the faded doubleontent examplendicatedthat future teachers could not effectively self
explain the examplesThe findings underscore the challenge of applying instructional
principles to ilkstructured domainsuch adeacher education, highlighting tihégh intrinsic
load of complex classroom situations depicted in the videos that future teachers must navigate.

Article Il investigatedvhetherthe analysis ofhe teaching quality dimensionsin an
isolated or integratedpproachwould enhance professional vision ahé simultaneous focus
on the teaching quality dimensiocemparedo a control group. Participants welréOfuture
teachers in videdased coursor the control group. Bayesian mixed models indicateditpat
isolated group increased in professional vision of emotional support and the integrated group
in professional vision of classroom management and the simultaneous focus. However, the
interventiongroupsmerelydiffered in professional vision of emotional support. Interest and
prior learning opportunities did not have an effect. These findings indicate that ftcinerse
focus on pedagogical aspeasawingon their general pedagogical knowledggen they lack
sufficient content and pedagogical content knowledge. Furtbey the integrated group was
overwhelmed with the task of simultaneously focusing on the teaching quality dimensions.

Article IV investigatel whether presentintpetheoretical concepts of teaching quality
before or after videtased analyses would enhance professional vision depending on the
teacher education phase. Participants vid@university student teachers afd#pre-service

teachers in the induction program. Randomized limaated modelsreveaéd that future

11
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teachers could only improve in one teaching quality dimendiba findings alsshowedan
expertisereversal effect fothe professional vision of instructionalpport.These findings
highlight that effective professional vision enhancement may depend on the focus addressed
andon the teacher education phase.

Overall, thefindingsindicatedthat future teachers at university were overwhelmed by
the intrinsic load evoked by the complexity of the classrooms portrayed in the yvahelos
instructional principles did not remedy this overlodbreover depending on thexpertise
stages andeacher education phases, future teachers benefiteddifbenentinstructional
principlesand developed in other fociof professional visiarsum this dissertation highlights
the need to consider tliévergentcharacteristics and demarafghe teacher education phases
in professional vision development awtien designing practiebased learning opportunities.
Additionally, the findings showed that transferring instructional principles tgtrlictured
domains iglifficult and thatfuture teachers struggle to connect pedagogical and ecaiéted
aspectsHence more research is necessary on how and under what condlita@nstructional
principles of educational psychology can be transferredstriictured domains and howfuture
teachers can be supporteddevelop professional vision amdnnect pedagogy with content
throughout teacher education

12
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Introduction

One of themajorchallenges of teacher education ipt@parduture teachertor the
multifaceted demands of teachifiRpsearcérsgenerallyconcurthat student learning is more
successful when teachers are able to create effective learning environments, initiate student
learning, and implementteaching qua{Baumert & Kunter, 2013; Seidel & Shavelson, 2007)
Research on teacher education has consequently focused on two kewhatasmpetencies
teachersrequire frofessionallyperformin classrooms and how teacher educationdeaulop
and enhanc¢hese competencie$eacher education cannot provide future teachers with
specifictechnigueshat areapplicable to every situation in classrogimencerecent research
has identified professional vision as a crucial competémet aims to bridge the gap between
knowledge and performance in the classr¢Baumgartner et al., 2020; Blomeke et al., 2015;
Kaiser et al., 2017; Krauss et al., 202Pofessional vision entails noticing and reasoning on
relevant events in classrooi@n Es & Sherin, 2002yom which teachers can generate
alternatives of actio(Blomeke et al., 2015; Jacobs et al., 20I®ereby, experienced teachers
have been shown to effectively analyze classrooms by drawing on their conceptual knowledge
(J. Anderson & Taner, 2023; Wolff et al., 202flgcusing orstudent learning and engagement
(J. Anderson & Taner, 2023; Sherin & van Es, 2008rpreting instead of describing relevant
classroom eventgStahnke & Blomeke, 2021; Wolff et al., 2015dopting multiple
perspectives of students and teachi@&tahnke & Blomeke, 2021; Wolff et al., 201%and
simultaneously focusing on several classroom situatj§abers et al., 1991)ence expert
teacherhave been shown to focos multiple teaching quality dimensioiiBlomeke et al.,
2016) of effective classroom management, instructional support, and emotional support
(Kunter, Klusmann, et al., 2013; Pianta & Hamre, 2009; Praetorius et al.,. ZoI®equently,
professional visiomas been shown to positively affect teaching quéBtymeke et al., 2022;
Kersting et al., 2012; Roth et al., 20Hd student achievemeg(idersting et al., 2012)he
development and enhancement of professional visiereforeplaysa crucial role throughout
teacher educatioin effectivelyprepamgfuture teachers for the demartdsy will encounter
in classrooms.

Many studies havehowncrosssectional differences between teacher expertise stages
(e.g., novice vs. experienced teachgt®wever,less is known about the longitudinal
development of professional vision attte factorsthat affect its development. Prominent
models of teacher expertigevelopmen{Berliner, 1988)have proposed stagnations and
pl ateaus i n t edewlbpeneninitial stunliesphavindicatedstagnations when

entering teaching practice for professional vision of instructional sugparenthien et al.,
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2023; Bastian, Kaiser, et al., 2024; Bastian et al., 20R&}hemore models on teacher
competengdevelopmenfKaiser & Konig, 2019; Kunter, Klusmann, et al., 2048y initial
findings (Stirmer, Koénings, & Seidel, 201%roposed thathe determinants of teacher
educationand especially learning opportunitipiy a decisiverole in professional vision
developmentTherefore,the first goal of the presentissertation is to investigate how
professional vision develops throughout teacher educatio®aachine theole of learning
opportunities in this development.

Next to professional vision developmetiite enhancement of professional vision is
considered an important research strand difirsinsights into how learning opportunites
have to be designededfectivelyfoster professional vision teacher educatioA vastamount
of evidence suggests that the analysis of classroom videosrdaance professional vision
(Gold et al., 2021; Seidel et al., 2018&ning as a practic@riented learning opportunity
(Renkl & Nuckles, 2006and an approximatioof practicGrossman, 2021; Grossman et al.,
2009) Theinstructional settingroundvideo-based analysis irecognized as a pivotal element
in theenhancement girofessional visiofBlomberg et al., 2013; Santagata et al., 20®iis,
severalnitial recommendations on how to integrate classroom videos into teacher educaton
have been proposedowever, less is known about the specific instructional design of learning
opportunities includingideo-based analyseand a theoretical framewodnhow to design
video-based learning opportunities in different teacher education psasssking(Seidel,
2022; Seidel et al., 2024)rawing ontheprominent models of educational psychology, such
ascognitiveloadtheory(Sweller, 1988andcognitivetheory ofmultimedialearningMayer,
2001) evidence fom educational psychologyroposing instructional principles that support
cognitive processing (e.g., worked examaspre-training) may serve asframeworkfor
informinginstructional settings around vidéased analyses. However, initial evidence yields
inconsistent findings orthe effectiveness of these instructional principlesenhancing
professional visiomn the ill-structured domain of teacher educafjery., Farrell et al., 2024;
Gabel et al., 2023; Grub et al., 2022a; Martin et al., 20R)st studieghat examined
professional visionenhancementmerely focusedon one teaching quality dimension
predominantly classroom manageméng., Gabel et al., 2023; Prilop et al., 2021; Tucholka &
Gold, 2025) which does not reflect the demands of classrooms in which the teaching quality
dimensions interact and simultaneously oc¢Dunekacke, 2016; Klieme et al., 2009)
Moreover, most evidence stems from university student tea¢hers Farrell et al., 2024,
Gabel etal., 2023; Tucholka & Gold, 202bltthe issue ohow instructional approaches have

to be adapted to differentteacher education ptrasesins unclegiGrub etal., 2022bHence,
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the more prominent airaf this dissertatiors to investigate how instructional principles
educational psychology can be transferred to th&tnlictured domain of teacher educaton,
how instructional approaches haveto be adapted to differentteacher educatioygrithees
professional vision of multiple foci can be promated

The emphasis of thiglissertation ison the investigation othe development and
enhancement of professional visiam the context of teacher educationhereby, he
dissertatiorplaces the role and design of learning opportunities at the center of professional
vision development and enhancemdifite goal is to better understand thevelopment of
future teachersd professional examireithersleoft hr ou g
learning opportunitigin this developmenowever, he second and more promingoalof
this dissertations to offerinsights into how toimplementthe instructional principlef
educational psychologyr the design oinstructionakettingsaroundvideo-based analyses
learning opportunitiethat aimto enhance professional visiah future teachers

The dissertation is structur@tto several chapteri the first chapter of the theoretical
backgroundChapterl.1),the importance of professional visionatgacher competency, and
its theoretical andmpirical conceptualizati@areexplainedTheseconathapte{Chapterl.2)
explores the curremésearchdiscourseand findingonthe developmer@andenhancement of
professional vision in the context of teacher educaliba.third chapteiGhapterl.3) discusses
the importanttheoretical models of educational psycholdgg., cognitive loadtheory and
cognitive theory of multimedia learning and empirical findings concerning instructional
principles.This chapter alspresents initial findings othe effectivenes®f the instructional
principlesin enhancing professional vision, from whigsearch gaps arnthplications for
improvement are drawrn the final part 6 the theoretical backgroun@hapterl.4), the
research questions of this dissertation are outlined based on the preceding theoretical
deliberations and empirical findings. Teigcceedinghaptef{Chaptel2) presentthe empirical
Articles of this dissertatiorthat investigatethe development (Articlé) and enhancement
(Articles 11, 1lIl, andIV) of professional vision. In thgeneraldiscussion(Chapter3), the
findings are critically examined and related to the current research disdoopsieations for
future research and teacher educatom also described’he dissertation concludes with a

discussion of its limitations and provides an outlook for future work.
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1. Background
1.1 ProfessionalVision asa Part of Teacher Competencand Teacher Expertise

Teacheré requiranents for effective teachinghave been studied from various
perspectives and research tradigi¢@ramer, 202Q)Themost prominent approaches in current
research discourse are the closely connected expertise and conppgi@machefrauss et
al., 2020) The expertise approach has transferred findings from expeite comparisons of
chess players and medical practiciéd@®bet & Simon, 1996{p the teacher professidy
identifyingthef eat ur es of t e ac hewhilidifferentiaie expedt (eaches n d
from novice teacher@erliner, 2001, 2004)According to this approach, expert teachers
possesiterconnected and integrated knowledge thd¢arnable and adaptable and can be
flexibly applied in various teaching situatio(Berliner, 2001) The competeng approach
similarly hashighlighted the importance of teaclwagnition(Konig & Kramer, 2016; Kunter,
Klusmann, et al., 2013Fducational researabftenrefers tathe definition of competegdy
Weinert(2001) which states thatompetengincludes not only the cognitive skills that can be
acquired but also the ability to effectively handle professional challenges and the willingness
to responsiblyapply these skills in various situatio@®efinitionsthat are specificallyelatedto
teachercompeteyja | so hi ghl i ght t he i mptbesecagnitorsare f t
not only learnable, but alsemphatic oftheir domainand situationspecificity (Klieme &
Leutner, 2006)Building on thispremise many modelsf teacher competegover thepast
decadehave identified teachersé professional
competenyg, next to motivational orientations, beliefs, and gsefjulation(Baumert & Kunter,
2013; Dohrmann et al., 2012)ore recent teacher competgmsodels(e.g., Blomeke et al.,
2015)haveincreasinglydrawn ontheidea that competeg@lso includes situatioand domain
specific aspectKlieme & Leutner, 2006; Weinert, 20QWith the perceptidnnterpretatioin
decisionmaking(PID) model(Blomeke et al., 2013¢ading the way, current modelsggest
that cognitive and affectivenotivational dispositions are modeled along a continuum toward
performance througtheprocesses of professional visjavhich are at the center of the models
(see also Baumgartner et al., 2020; Kaiser et al., 2017; Krauss et al.,l 20263, professional
vision has been identified as a crucial compeydiocteachers to apply their knowledge for
competent performance in classroqiBaumagartner et al., 2020; Blomeke et al., 2015; Kaiser
etal., 2017; Krauss et al., 202@gditionally,many features associated wiacher expertise
are closely related to professional vis{@nAnderson & Taner, 2023; Carter etal., 1988; Sabers
et al., 1991)Thegrowing number of literature reviews foagon professional vision and its

development and enhancem@bnig et al.,, 2022; Wei et al., 2023; Weyers et al., 2023;
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Weyers et al., 2024hrough teacher education and professionalizg#donador et al., 2021,
Santagata et al., 2021; Santagata et al., 28@¢¥phasizes its topicalitgspeciallyin the field
of mathematics.

Professional vision igenerallyunderstood aaskill that allowsteachers teffectively
navigate the complexities of teaching situations effectively and to professiantitythese
situations(Dindyal et al., 2021; Sherin et al., 201tjus, professional visiomelps teachers
make sense of Athe blooming buzzing conf usi
(Sherin et al., 2011, @) in classroomsProfessional vision is not passive observation or
everyday perceptual process{@herin etal.,, 2011)nstead,i i s characteri zed
interplay of top down and bottofu p  p r o Shesns200¥,@. 384), meaning teachers use
their knowledge and immediate sensory input to make sense of what th€gegealso
Gegenfurtner, 2020Y hereforeprofessional visiois considered a knowleddesed process
in whichtheintegrated knowledge of theories and concépltsmeke etal., 2015; Borko, 2004;

Seidel et al., 2010andits applicationto specific classroom situations becomes relevant
(Berliner, 2001; Sherin & van Es, 2009)

Current discussions on professional vistemonstratelivergent ideasf thespecific
conceptualization of Sysemaiditeratgerevigwsbdveesaggesteadn a |
thatpresentiscussionandinvestigatona r oun d t e a ¢ heisiosedcompas®ire s si o n
different perspectivesociocultural perspective, disciplirgpecific perspective, cognitive
psychological perspective, and experistated perspectiviKonig et al., 2022; Santagata et
al., 2021; Santagata et al., 2024; Weyers et al., 2023; Weyers et al.,. ED&%) he
sociocultural perspective draws on the seminal workGoebdwin (1994) proposingthat
professional vision isocially situated and constructéte highlighted ttat professional vision
is specific to garticularprofession or social groui@oodwin, 1994, p606). In the context of
research on teaching, the tefiprofessional visiod hasbeenadapted to other perspectives,
which do not necessatrily include this sociocultural asgéetdiscipline-specific perspectve
coined by Mason (2002) focuses on teacher education and professional development,
emphasizing practices t lofath de slheanrsdd itved yh ¢ s
learning and engagemehte outlinestheprocessesf systematially reflecting recognizing
preparingnoticing, and validating with othefMason, 2002, P@5). This discipline-specific
perspectivalsohighlights the complex interplay betweenteashérx per i ences, c ol
insights, classroom sensory inputs, and e t ekaawledge &f @lassroom dynamics
(Mason, 1998)However, the most frequently addressed perspectives actotbedy related

cognitive-psychological and expertigelatedperspective$Kkonig et al., 2022)The cognitive
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psychological perspective investigated profe
occurwhen teachers observe classrodwen Es & Sherin, 2002andthe expertiseelated
perspectivanainly involvesexpert novice comparisons to identifiilosefeatures that contrast
expert teachers from novices when observing classrd@ediner, 2001) The different
cognitive processes and expert features thataneerned with professional vision will be
addressedh the Articles of this dissertatiomhe cognitivepsychological perspective, in
conjunction with the expertiseelated perspective, serve as a theoretical framewortaéor
conceptualization gfrofessional vision, as these two perspectives drativexurrent research
discourse on teacheompeteny.
1.1.1 Conceptualization of Professional Vision

The preseninderstanding of the underlying processes of professional \hsisiheen
largely informed by cognitivegpsychological and expertigelated perspectivg&onig et al.,
2022; Santagata et al., 2021; Weyers et al., 2028 a cognitiveosychological perspective,
variouscognitive processes of professional vision have been conceptudlimdnderlying
processesf professional visiolman be grouped into the conceptsoticing, reasoning and
generatingalternatives of actiorfbased on the PID moddjomeke et al., 2015In their
seminalwork, van Es and ShergBuggest that professional vision entails the closely interrelated
cognitive processes obticingandreasoningon relevant classroom eve&herin, 2007; van
Es & Sherin, 2002)Not i cing involves fAlearning to 1ide
parti cul awan Bsi&tSheairt, 2002 B.73), which has been suggested to include
perceivingKaiser et al., 2015attending(Jacobs et al., 2010; Santagata & Guarino, 2011)
detectingJamil et al., 2015)r recognizingBarth, 2017)elevant eventd®keasoning entails
Athe ability to make connections between spe
(van Es & Sherin, 2002, p74)and Ausing what one knows about
s i t u a(van Bs& Sherin, 2002, p.74). Based on van Es and Shé&snwork,researclirom
the cognitivepsychological perspective hasarted toinvestigatethe internal structure of
professional vision with advanced statistical meth(@idd et al., 20243uch as factor analysis
(e.g., Dickersetal., 2022; Gold & Holodynski, 2017; Seidel & Stirmer, 211ié)n response
theory(e.g., Bastian et al., 2022; Kdnig et al., 20FE)rthemore many studies have proposed
differentaspects of reasoning, such as descr{@otd & Holodynski, 2017; Seidel & Sturmer,
2014) interpretingGold & Holodynski, 2017; Seidel & Sttirmer, 201éxplaining Duckers
et al., 2022; Seidel & Sturmer, 2014yedicting(Seidel & Stirmer, 2014and evaluating
classroom event{8lomberg et al., 2011 5ome of these studies have shown that the internal

structure of reasoning displays a edienensional structure between the faadtdescribing
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and interpreting(Gold & Holodynski, 2017; Meschede et al., 201%) reveals strong
correlations between describing, interpreting, and predictigjdel & Stirmer, 2014)
Although noticing and reasoning are generally considered conceptually distinct, they are
suggested to interact in a dynamic interplay (i.e., the relevant events that teachers notice
influence their reasoning, and their reasoning also affects what theg8ztntagata & Yeh,

2014 and are hardly distinguishable in teaching pracifteerin, 2007)

In addition to noticing and reasoning, some frameworks have incorporated an action
oriented cognitive process of professional vision. However, systematic literature reviews have
identified only a limited number of studies that address these aatientedcognitive
processes, whicblarifies the issue ofvhy manyheterogeneousonceptualizationsf this
actionoriented processan be found in the literature. The spectrum stretchesshaping new
opportunities for noticingand reasoning on classroom egeamn Es & Sherin, 2024Jlecision
making(Blomeke et al., 2015; Jacobs et al., 20BXplained decisiemaking(Barth, 2017)
andevaluatingDuckers et al., 2022 generating alternatives of acti(®arth, 2017; Dlckers
et al., 2022; Junker et al., 2028 suggesting improvemen(&ersting et al., 2012)n the
context of teacher education, most studies implement a rather thecspecationalization of
the actionoriented process in their frameworl3iickers et al., 2022; Junker et al., 2QZFy
exampleDiuckers et al(2022)show thathe combination of evaluating classroom events and
generating alternatives of action by naming them, giving explanations, discussing them, and
providing adequate terminology an actiororiented process of professional visi@udent
teachers can learn to apply their knowledge to discuss different courses of action and explain
their decisiormaking processéShulman, 1986)which areclosely related tahe evaluation
of classroom even{®romme, 1992)Generating alternatigeof actions also closely linked to
classroom performance, asitprecedes actual deemsakmngin the classroo(Blomeke etal.,

2015) thereby serving as a critical connection between reflecting on practice and taking action
(Santagata & Guarino, 2011)

Many studies from an expertiselated perspective have linked their research to
findings by Berliner and hisresearch grdep., Stahnke & Blomeke, 2021 ; Wolffetal., 2Q15)
which exhibits strong parallels to professional visidBy integrating findings from general
expertise research into the study of teacher expeBesdiner(2001, 2004and his research
g r o uwprk(€arter et al., 1988; Sabers et al., 19€dr) be considered foundational, serving
as Aprecur sor s o t oodprofassianal visiod acknarretalh 206698 e ac her
Evidence from an expertigelated perspective suggests that expert teaahersonstrate

certain expertfeatures thatdifferentiate them fromnoviceteachers when noticingand reasoning
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onclassroom situation@®erliner, 2001; Stahnke & Blomeke, 2021 ; Wolff et al., 2017; Wolff
et al., 2015pandsupport them in analyzing classrooms more producti(&dyntagata et al.,
2007) Evidence from an expertiselated perspectiven professional visionan be roughly
categorized intdour features thadistinguishexpert teachers from novices when they observe
classrooms.

First, based on their knowledge and experigi@arter et al., 1987kxpert teachers
possess organized, integrated, and interconnestbdmata and scriptthat are easily
accessible, relating to concepts relevant to teaching, such as teaching(qualitgerson &
Taner, 2023; Berliner, 2001; Wolff et al.,, 202Bgerlinerpost ul at es t hat e X
perceive more meaningf ul patterns (Beminet he do
2001, p472) Thesepatterns or concep&nable expert teachers to quickly perceive, predict,
categorize, evaluatend reflect orrelevant events and relate them to abstract categories
(Berliner, 2001; Tsui, 2013Contrastively novice teacherkgck these cognitive schemata,
scripts, and classroom experiengedtheymustbuild a conceptual understanding of teaching
(Berliner, 2004)Novice teachers consequenrdlgalyze classroonsuperficially and focus on
irrelevantaspects (e.g., seating arrangem¢sgsg)also Stahnke & Blomeke, 2021; Wolff etal.,
2015) Hence, expert teachéaowledge, in contrastto novices, is flexibly and effectively
organizedo supporthecognitive processes of noticing and reasoniagyforcingthenotion
that professional vision is a knowledgased competency.

Secondexpert teacherf®cus on student learning and engagenmestead of classroom
disruptionso r s t u dtaskbehavics(b Anflerson & Taner, 2023; Sherin & van Es, 2009;
Wolff etal., 2017; Wolff et al., 2015Expertteachersocusonthe way thastudents interact
with the task at handvhereasiovicesfocusonst udent s s upe(Clanecet al ac
al., 1988) Moreover expert teachensse information on individual studentghereasovices
emphasizgeneral features of the classro@erliner, 2001; Calderhead, 1981, Carter et al.,
1988) such asthenoiseleveln st ead of f ocusing on teacher s¢
expert teachers predominantly i ns¢Shherdetalst ude:
1991) Researclindicateghat when teachers analyze student thinkingacabrdinglytailor
their instruction, student achievement can impi@ee Carpenter & Fennema, 1992; Kersting
et al., 2012)thus,the focus on student learning and engagement is an important aspect of
teacher expertis&Vhen teachers concentrate stmdent engagement and learnitigey can
better understand the factors that influence their behavior and learning and develop potential
strategiesor enhancindgoth (Simonsen et al., 2008)
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Third, expert teachers go beyond simply describing situations; they draw inferences
based on their observatio(Berliner, 2001; Stahnke & Blomeke, 2021; Wolff et al., 2017;
Wolff etal., 2015)Evidencendicates that expert teachers make assumptions abguitive
and affective statesf both students and teachéesg., Wolff et al., 2015 Expert teacherare
skilled in predicting student learning and behawaondanticipating the progression of lessons
(Carter et al., 1988; Stahnke et al., 2016; Wolff et al., 20484litionally, they justify their
inferences bylearly explainingheir ideas(Copeland et al., 1994; Wolff et al., 201By
contrast, novice teachers tend to describe classroom events without drawing inferences or
interpreting the situations. Instead, they often offer simplistic interpretationdisin@gardhe
progression of the lessq@arter et al., 1988; Sabers et al., 1991; Wolff et al., 20&bich
results in a superficial understanding of classroom dynamics.

Fourth, expert teachers cake multiple perspectives students and teachétahnke
& Blomeke, 2021; Wolff et al., 2017; Wolff et al., 201&xpert teachers have demonstrated
an ability to incorporate various viewpoints from both students and teachers into their
deliberations, whereas novice teachers often focus on only one singular perdptagae et
al., 2003; Stahnke & Blomeke, 2021; Wolff et al., 20B5) including multiple perspectives in
their analyses, experienced teacheester understand the different needstltd students
involved, enablinghem to make informed decisions about their acti@seze et al., 2014;
Kdnings et al., 2014)

Models of teaching competeyisuggest thathesecognitive processes and expert
features of professionalvisienr e i ndi cators of teachersd app
(Baumgartner et al., 2020; Blomeke et al., 2015; Kaiser et al., 2015; Krauss et al., 2020)
Supporting this idea, research has shown that professional vision is a crucial aspect of teaching
competeng (Konig et al.,, 2022; Santagata et al., 2Q24jth studies revealing positive
correlations withvarious outcomes, including teaching quality, student learning, and academic
achievemen(Blomeke et al., 2022; Kersting et al., 2012; Roth et al., 2011; Stahnke et al.,
2016) Given that implementing teaching quality has been identdgsdkeytaskof teaching
(Baumert & Kunter, 2013}he focu®nteaching quality playa vitalrole when observing and
analyzing classroom situationshichis explained in thesubsequengections.
1.1.2Foci of Teaching Qualityn Professional Vision

Professional vision is often regarded as a situated #iall is specific to certain
situationgBlémeke et al., 2015)herebyhighlighting the deeply contextual nature of teaching
expertise Many situations in the teaching profession relate to evtras arerelevant to

teachingquality. Implementingteaching quality has been identified as a central task for teachers
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(Baumert & Kunter, 2013)asresearch haanderscorethat many aspectsf teachingare

related to teaching quality (e.gstablishing and enforcing rules, implementing cognitively
activating tasks, or encouraging studeri&pphy, 2000; Hattie, 2008; Helmke & Schrader,
2009; Seidel & Shavelson, 200A)though the terminology used to conceptuatizeteaching
gualitydimensionwaries across the literatute dimensions consistently pertéaaspects of
classroom management, instructional support, and emotional sipoter, Klusmann, etal.,

2013; Pianta & Hamre, 2009; Praetorius et al., 20E&) examplePianta and Hamr@009)
conceptualized teaching qualitpomprisingthe dimensions of classroowrganization
instructional support, and emotional suppdihe three basic dimensiofisameworkby
Praetorius et al2018) which is popular in Germaspeakingountriessimilarly consists of

the dimensions aflassroom managemegtgnitive activatiopandindividual student support.

Many of these frameworks have been investigated in the context of mathematics classrooms
andmore recentmodels have shownthatthe dimensions can also be transferred to other subjects
(Praetorius et al., 2020AIthough these frameworks do not fully consider subgpetcific
aspectshat are largelyound in the dimension of instructional support, thewad focus and

thus theireconomic and easy applicability make them an adequate framework for teacher
evaluation or research purpodaescausdhey focus on teaching quality atkaoadlevel
(Charalambous & Praetorius, 2018; Schlesinger & Jentsch, 2016)

Classroom Management

Studies on professional vision focusing on classroom management have based their
conceptualizations on classic research on effective classroom manag¢Pinekers et al.,

2022; Gold & Holodynski, 2017 Noticing and reasoning on situations related to classroom
managemenis crucial for effective classroom managem@hblff et al., 2021)andmainly

trigger the general pedagogical knowledgé teachergShulman, 1986, 1987 pituations
related to classroom management include #fthe
that supports and facilitates both academic and secimlot i o n a | (Eversser&n i n g o
Weinstein, 2006, p4)and securingtime for studentlearn{Bgophy, 1979; Emmer & Stough,

2001) Ef fective classroom management has been
motivation, and emotion@orpershoek et al., 2016; Kunter, Baumert, et al., 2013)

In his seminal workiKounin (1970)suggested that actions of classroom management
entail preventive rather than reactive strategié®sestrategiehave beerconfirmedto be
effective(Korpershoek et al., 201@ndpredict student achieveme(iiyriakides et al., 2013)

First, the establishmentand enforcemenudés,whi ch ar e fAstatements t
to describe accept ab(Alter&slaydan,R@1¢, pléy) dndrdutines, b e hav
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which are Afluid, paired, scripted segments
g o a(leimhardtet al., 1987, 1.36), canprovidestudentsvith clear transparency about the

| essonds (Kiemoeat &.,200Q)Establishing and enforcing rules and routines may
include explicitly teachinthem providing clear examples and counterexamples of appropriate
behavior, explaininghe functionof the established rules and routines, and outlining the
associatedeinforcements and consequences associ#tbelr & Haydon, 2017) Another
preventive strategys monitoringt he ¢l assroom to gain valwuabl
engagement and attentiGran Tartwijk et al., 2009; Wubbels et al., 200&udiesusingeye

tracking methodology (for a metnalytic literature review, sei¢eskin et al., 202have
indicatedthat expert teachers can evenly distribute their gaze across the entire classroom.
Monitoring strategies relate tihe gaze distributiorof teacherandtheir adequate position

within the classroonfSimonsen et al., 2008These strategies convey to students that the
teacher is attentive to everythitigat occursn the classroom (withithesKpunin, 1970 while

allowing the teacher wimultaneouslynanage multiple activities (overlappingunin, 1970.

This approach maintains the smooth progression of the lesson promptly and seaiissly

et al., 2004)Furthemore upholding thgroup focusand implementingroup mobilizatiorcan
support student sd6 ekognngl©nielLeftot eq al. d201®Relatech t | 0 n
situations entail securing studentsdé attent
persistent participation (e.g., through interdependent group work; group focus), encouraging
students to engage with the material gparticipatein classroom discussions (group
mobilization), and holding students accountable for their lear(ioginin, 1970) Another

effective preventive strategynsanaging momentunthisstrategyinvolves teachers skillfully
coordinating time, ensuring smooth transitions between activities, and adapting the lesson pace
toal ign with student s 6 whiohalows teathgrs B maintamstatdenn t i o n
engagemenCharles, 2013; Kounin, 1970)he aitical components of this strategy include

using activity signals, providing clear instructions for upcoming tasks, ensuring that students
understand the less@nobjectivegDoyle, 2006) preparing the classroomndgatheringthe
necessary materials before the lesson bggnsrtson & Emmer, 2012More recent literature

has identified the establishment of positive studeather relationships as a facet of effective
classroom managemedwutn Tartwijk etal., 2009; Wubbels etal., 200@ighlighting the socio
emotional aspects of Evertson and Weingidtefinition of classroom manageméavertson

& Weinstein, 2006, p4). However, many frameworks of teaching quality have conceptualized

this facet as part of the dimension of emotional supeagt, Pianta & Hamre, 2009; Praetorius

et al., 2018)therefore thisaspectvill be elaboratedn more depth later in the dissertation.
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Finally, classroom disruptionsometimesoccur despite these preventive strategiesd
teachers have t@sortto reactive strategie&ffectively dealing with disruptionss therefore
another facet of effective classroom management. Situations where teachers effectively handle
classroom disruptions may involignoringminor inappropriate behavior and procegdvith

the lesson or deciding to intervene adtiresshe disruptive behavidDoyle, 2006; Ophardt

& Thiel, 2017)

Teachers typically do not address these aspects of classroom management in isolation;
insteaq they skillfully integrate them. Theref
professional vision of classroom management as their ability to notice and reason on situations
related to teacheiatroducingand enforcingules and routines, monitoring the classroom,
establishing a group focus and group mobilization, and appropriately dealing with disruptions.
These processes enable teachers to generate effective alternatives of action for successful
classroom management.

Instructional Support

Professionalv i si on of instructional support pr
knowledgeandpedagogical content knowled@hulman, 1986, 1987noreover, ihas been
shownto positivelyinfluence the implementation of adequate instrudti@arsting etal., 2012;

Roth et al., 20113s well as student learning and achieven(iatstingetal., 2012) Teac her s
ability to notice and reason on effective instructional strategies (i.e., adequate tasks and
implementation strategies) is considered a crucial component of teacher eXpaniget al.,

2015) Classroom situations associated with instructional support typically include cognitive
learning activities that consid#re cognitive prerequisites of learners and encouthgmto

engage in challenging cognitive activities thbgnwith learning goalgLeuders & Holzapfel,

2011) The teaching quality dimension of instructional support is generally considered a
relatively recent construc{Lipowsky, 2009, p92), hence,research still disputes its
conceptualization and operationalizati@chreyer, 2024)Studies on professional vision

focusing on instructional support use constructivist theories and concepts from research on
teaching and learning as a foundation for their theoretical frameveaks Seidel & Sturmer,

2014; Todorova et al., 201L7¢ognitvec onst ructi vi st theories sucg
examination of their environment should be at the center of leafiRfiaget, 1976)However,
teachersan support and facilitate this examination by providing adequate problems and
guestiongAebli, 1983) Sociatconstructivist theories propose that learrtragspireshrough

the exchange of ideas and opinions through which knowledge is genealiezdd, and

internalized by individual learnefgygotskij, 1986; Woolfolk etal., 2008Derived from these
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theoretical assumptions, teachers cannot directly control student learning and cognitive
processingtheycan offer cognitively activating learning environments and tasks that students
have to make use ¢Helmke, 2014)Hence, instructional support cannot be understood as the
cognitive activity of students but rather as an intentional pedagogical act of a teacher to direct
|l earnersd activiti es(NiederkoHer & Antesbergen, 2086fhns ng c o
instructional support primarily entails activities that enhance meaningful, active, and focused
learning,in contrast tdehavioral activities of attention and engagen(itetyer, 2003; Renki,
2009) Therefore, situations related to teache
classroom include teachers promoting deeper reflection among students and fostering a more
comprehensive engagement with the subject métipowsky, 2009; Lipowsky et al., 2009)
Furthemore teachershould encouragearners to actively engage with the learning content
at a level that is suitable for their individual neédsuders & Holz&pfel, 2011)

Strategies of instructional support mainly involve the selection of specific tasks by the
teacher, as well as the organization and implementation of these taskslastreon{Fauth
et al., 2014; Kunter, Klusmann, et al., 2013; Pianta & Hamre, 20089¢h have been shown
to contribute to student learning and achieven(eatth et al., 2014; Lipowsky et al., 2009)
interestKlieme & Clausen, 1999; Moser et al., 19983 well as engagement and safficacy
(Moseretal., 1997 ognitively activating taskare characterized by complex probieaiving
activities with interconnected elements that offer many possible solution strategies. These tasks
often trigger learnefproblemsolving processes, create cognitive conflict, and elicit lea@ners
prior knowledge to apply it in new contexts and situatififasnter, Klusmann, et al., 2013;
Lotz, 2015) Effective strategies for teachers organizing and implementing these tasks include
several key aspects (based Kanter, Klusmann, et al., 2013; Lotz, 2015%irst eliciting
s t u d prinrkrowledgeas important to enable them totegrate new information into their
existing knowledge bagg¢lasselhorn & Gold, 2009Wwhich, for example, can be achieved
through discussions around studentso prior
teachers shoulexplore studentthoughts and ideat® understand their perspecti&aub &
Stern, 2002) Third, teachers can work witstudenté contributionsto build on their
understanding (derived froWoolfolk et al., 2003. Fourth,asking students texplain their
ideas and solution strategies essentialfostering deeper comprehensi@taub & Stern,
2002) Fifth, thelessorshould aimto suppostt udent s & c¢ o g nallawingtteemi nde p
to think critically and independentfBaumert et al., 2011)

Based on these theoretical deliberations,

vision of instructional support as their capability to notice and reasaituationgelated to
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teachers implementing cognitively activatin
exploring students6 thoughts and i1ideas, I N
explanations, and fostering studascangdévelopogni t

effectivealternatives of actiofior providingstudents withinstructional support.
Emotional Support

Professional vision of emotional support
psychological knowledg€Shulman, 1986, 1987)Emotional support includes teachers
promoting student&motional wellbeing by creatinga warm, safe, and connected environment
characterized by highuality interactions with both teachers and fellow studédéielson,

2011) Emotional supportin studérieacher interactions plays a key role in enhancing students
social and emotional developmemtdlearning(Brekelmans et al., 2005; Pianta & Hamre,
2009) Teacher emotional support has also been shown to increase student motivation and
engagemeniReyes et al., 2012; Roorda et al., 2011; Ruzek et al., 2&idgontribute to
academic achieveme(Roorda et al., 201 1)t plays a pivotal role in fostering and establishing

an environment where students can thrive emotionally and academically.

Research on emotional support primarily draws on social behavioral theories, such as
attachment theorfAinsworth, 1978 and interpersonal theofiorowitz & Strack, 201Q)as
well as motivational theoriesich aself-determination theorfpeci & Ryan, 198Q)According
to socialbehavioral theories, the dynamics of studésdcher relationships ackaracterized
bya combination of teacher authority and care. This perspective also recognizes the interrelated
actions of students and teachers within the classr@amta, 2007; Wubbels et al., 2006)
Derived from social behavioral theories, emotional supportin educational setimggsguently
involves fostering meaningful interactions between students and tealesrnsings &
Greenberg, 2009)Further, seHdetermination theoryDeci & Ryan, 1980)asserts that
individuals strive to meet their basic needsaduonomoushacting within a social context,
feeling competent in that environment, and feeling connected with others. Thus, if teachers
support studentsé basic yhaacksbgal rélatedness intthe n o my
classroomithen such actiongan createto positive emotional experiences and enhance
emotional supporfNiemiec & Ryan, 2009)

One strategy for teachers to implement emotional support in classrooms is to show
genuingespecf or st udent s 6 (Quing0ld)Canwveyingeeapect towarmsshe
studentsc an be achieved by teachers recogni zing
interests, concerns, and questidi®wner et al., 2010)Another strategy for providing

emotional supportis for teachersdncourage studentRakoczy et al., 2008)» challenging
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situations and to shosgensitivity and empathrianta et al., 2008; Rakoczy et al., 2008)
sensitive and responsive relationship between students and teachers forms the foundation for
positive interactions in the classrogRianta et al., 2008)n addition from an instructional
perspective, teachers can support student s
feedback However, froman emotional perspectivepnstructive feedbackan motivate
students to actively engage in the lesgbeci & Ryan, 1980)This can be achieved by
providing futureoriented corrective scaffold®r addressinghortcomings in a kind and
supportive mannefKobarg & Seidel, 2007; Rakoczy & Pauli, 200&)notheremotional

support strateginvolves teachers establishingasitive error culturen the classroor{Steuer

& Dresel, 2015) When students are worried about making mistakes, they are less likely to
actively engage with the lesson conténurner et al., 1998)herefore, an environmewhere
students can openly express their thoughts and mistakes are welcome can emotionally support
students within classrooms.

Hence, this dissertation defines teacher:
their capability to notice andreasoms i t uati ons related to teac
emotions and opinions, encouraging students in challenging situations and expressing
sensitivity, providing constructive feedback, and establishing a positive error culture.
Thereupon, teachers can geatereffectivealternatives of actiofior emotional support.

Professional Vision of Teaching Quality

Classrooms are highly complex and multidimensional, wieigblainswhy several
situations can become relevant at the same fifost studies investigating professional vision
have focused on only one teaching quality dimension (classroom managéodoht&
Holodynski, 2017instructional supporteschede et al., 201Bmotional suppor{Keppens
et al., 2019)in the context of inclusive educationpimilarly, hec at egor i es of t
professional knowledge have been shown to be empirically and conceptually separable
(Baumert & Kunter, 2013; D6hrmann et al., 201Bpwever,n the multidimensionality,
simultaneity, immediacy, unpredictability, and complexity of #dal classroomgDoyle,

2006) teachers have to be altitefocus on all teaching quality dimensicarsd use different
categories oknowledge(Dunekacke, 2016 Evidence has shown that expert teachers can
simultaneouslybserve and analyze relevant evemtsereastudent teachers typically focus

on only one situation, usually related to classroom disrup{i8abers et al., 1991This
happens because of expert teachersd increa
situations and linking them to abstract concépBtyliner, 2001)Hence, &pert teachers have

been shown to be ablesonultaneously focusn various classroom situatiotinat arerelevant
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to student learnin¢derived from Sabers et al., 199jitial evidence has alsidicatedthat
expert teachers integrate different foci of teaching quality when observing classrooms
(Blomeke et al., 2016)herefore, current research debates whether professional vision is a
focusspecific or a focusntegrated skill. Divergent findings have either conceptualized
professional vision as a focspecific construct, in which the foci on the different teaching
guality dimensions are differentiatéduckers et al., 2022; Steffensky et al., 20@6& focus
integrated construct, in which the foci dhe differentteaching qualitydimensionsare
integratedBlomeke et al., 2016; Seidel & Sturmer, 2014¢vertheless, research on teacher
expertise has consideréategrated knowledgas an indicator ofboth teacher expertise
(Berliner, 2001)and an indicator of applicable knowled{®lémeke et al., 2022)The
simultaneous focus on the teaching quality dimensions may therefore sup ot ¢jnation of
di fferent categori es o fandteeelyhree vsedn tp rooifneesrsti okn
(Renkl et al., 1996and foster actiomriented knowledgéKersting et al., 2012)

Evidence thaestablishep o si t i ve associations between
and the implementation of teaching qua({Bl6meke et al., 2022; Roth et al., 20kLpported
the assumption of the PID modBlomeke etal., 2015hattheprocesses of professional vision
form a crucial part of teaching competency to design and implement learning environments for
effective studentlearningherefore, professional vision is an important competency to acquire
for teachersGiven thefrequent critiques on the ineffectiveness of teacher education, the
guestiors arise regarding howprofessional vision develops arw it can be enhanced
throughout teacher education.
1.2 Professional Vision and Teacher Education

As teacher competenas generally considered learnalfldieme & Leutner, 2006;
Weinert, 2001)teacher education has been ascribed a crucial role in its development and
enhancemer{DarlinggHammond, 2000; Kennedy etal., 200Bgsearch commonly agrees that
if teacher education is effectivedyganizedn terms of time, content, and courséagnit can
supportthe developmentof teacher competéReimanNemser,2001)The development and
enhancement of professional visiortigtical as teacher education cannot equip futeaehers
with a onesizefits-all approach for every classroom scenaBg learning to observe and
analyze classroom situations in teacher education, figaehers can develop professional
vision, thereby enabling them to understand fundamental concepts and priaoiiflesibly
apply them to classroom situatiqpsoviding a strong foundation for their future performance
in the classroomKorthagen, 2004) Currently, there are two mairresearch strands

investigating professional visionthe context ofeacher education. The first strand examines
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how professional vision develops throughout the different phases of teacher education, and the
second strand investigates hoainingcanenhance ut ur e t eacher soesepr of es
two research strandmethe topic of thenextsections of this dissertation.
1.2.1 Development of Professional Vision

The first strand of research investigates how professional vision develops throughout
teacher educatioiCurrent research discourse on the development of professional vision has
drawn on prominent modelsn the development of teacher expertiderliner, 1988;
Gegenfurtner, 202@nd the development of teacher compeyemt¢eacher educatiofiKaiser
& Konig, 2019; Kunter, Klusmann, et al., 2013; Yang & Kaiser, 20R&search on the
development of teacher expertise highlights experience as a key {Betdiner, 2004;
Gegenfurtner, 2020pParticularly importanis the model byBerliner(1988) who transferred
the model of the development of expertiselneyfus and Dreyfu$1986)to the teaching
context.Berlinersuggested five stages of expertise development: novices, advanced beginners,
competent teachers, proficient teachers, and expert teachers. In this model, novice teachers are
suggestedo needto learnthe essential concepts of teaching that will support their future
practice. Advanced beginners can recognize similarities across different contexts but struggle
to distinguish what is truly important. Both novice and advanced beginner teachers often lack
a sese of responsibty for the impact of their actions on student learniBgrliner, 1988)By
contrast, competent teachers make informed decisions and develop a stronger sense of
accountability, although they may still | ack
i ntuitive s e n(Bedineo 1988, g4)eallosvingthera to prexdictolassroom events
more accurately, albeit in a conscious manner. At the expert stage, teachers demonstrate
iar at (Berlmexr,|18688, p5) behavior,instinctively responding to situations without
analytical thought andnerely reflecting on their actions when challenges arise. This
development of expertise is suggested to evolve through experience in combination with
continuous deliberate practi¢ricsson et al., 1993)y connecting knowledge with practice
and processes of reflection. Therefore, the developmentis not linear; instead, it unfoldsin a
cyclicalmanner, characterized by phases of plateauing, changing, and solidifying competencies
(Berliner, 2004)

In connectionwith this, researchinvestigatingthe determinants that affect this
development haglacedearning opportunities at the center of their theoretical mq#eiiser
& Konig, 2019; Kunter, Klusmann, et al., 2013; Yang & Kaiser, 202Bgse models highlight
the importance of learning opportunities in teacher education nexingbtutional

characteristics, individual prerequisites, processes, and outcémtbg. context of teacher
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education, learning opportunities address aspects of general pedagogy-;Sudgéict content,
and pedagogical contefiKaiser & Konig, 2019; Kdnig, Bremerielos, et al., 2017)and they
can be theoretical (e.g., seminars addressing theoretical concepts) or practical (e.g., actual
teaching practice at schooResearch shows clear evidence in different teacher education
phasege.g., Blomeke et al., 2008; Klemenz et al., 2019; Konig, Ligtvoet, et al., 201i)
longitudinal development&.g., Konig et al., 2024hat learning opportunities significantly
contribute to competeydevelopment. Therefore, learning opportunitiecaresidereane of
the most i mportant f aygdeeelopmeritioteacheeemucétient sd c o
As the studies of this dissertation were conducted in Germangytdiphase modedf
the German teacher education systerdthe way thatearning opportunities are embedded
within the modehrebriefly explainedCortina & Thames, 2013)n the first phase, student
teachers pursuelaachelots anda mastets degree, primarily attendirtgeoreticalsubject
specific seminars and a few pedagogical diieshart, 2021)In some federal statestudent
teachersmay complete a school internship to observe teaching and gain initial teaching
experience, complemented by university seminars for refle(€ionig, 2019) In the second
phase, preserviceteachers engage in an induction program led by experienced teachers in state
organizedStudienseminard his progranaims to linkpractical experiences and observations
with theoretical knowledge, promoting reflection while mentors provide additional support
(Eckhardt2021) Different learning opportunities are offered to develop and enhance teacher
competeng within this twophase teacher education system. Learning opportunities should
impartfundamental concepts aboutteaching and learning, connectthem to classroom situations,
and provide opportunities to reflect on situations encountered in teaching pratsitce, an
essential task of teacher education is to provide future teachers with learning opportunities that
are intentional and aimed at acquiring necessary qoatibns (e.g., anast er 6 s degr e
teacher education). Many of these learning opportunities include theoretical seminars, where
future teachers can discuss theoretical concepts, practicatlesafe environmepand reflect
on them with their peeftaschke & Kénig, 2014)Furthemore future teacheralsoencounter
learning opportunitiethat do not follow formal standardandthat emerge from specific
situations, such as teaching situations in schoolhidsdearning opportunities, processes of
reflection have been assi gn eydevelopmaniBastag | rol
Konig, et al., 2024; Schlag & Glock, 2019; Weber et al., 200@ny practicallearning
opportunities involve practical experiences where student teachers can observe concepts, apply
them in real classroom settings, and reflect on their experiences with supervisors or mentors
(Laschke & Kdnig, 2014)
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Interest inthe investigation of the development of professional vision throughout
teacher education hascently increasedverall, findings of crosssectionakcomparisons
between the teacher education phasasonstrat¢éhat with growing experience, teachers gain
more professionalision(Konig et al., 2022; Stahnke et al., 201%)ecifically, thesefindings
suggest that novices) contrast toexpert teachers, have difficulty noticing and reasonimg
relevant classroom everasd, as a resulgtruggle to generate appropriate alternatives for
action(Stahnke etal., 20163ee als&Chapterl.1.]). Thispremisealignswith theassumption
by Berliner(1988)that growing experience resultsiicreasingxpertise Specifically related
to the firstand seconeacher education phasessearch has frequently compabadheloand
master student teachewslthough notconsistentlyreplicable, studiegenerallyshowed that
master student teachers displayed higher professional visiorbtdrelor student teachers
(Gold & Holodynski, 2017; Meschede etal., 2015; Seidel & Stirmer, 20bterecentcross
sectional studi es supported these findings
professional vision when entering teaching pradtaestian, Kaiser, et al., 2024; Bastian et al.,
2022) Initial longitudinal studiesoundsignificant increases in professional vision throughout
theba ¢ h e (EBlingéesal., 2023andma s t studiéstBarenthien et al., 2023; Orschulik,
2021) Only a limited number oflongitudinal studies have exploredevelopmentsn
professional vision throughouhe first and second phases of teacher educa#offirst
longitudinal studyindicates stagnation in the development of professional vision during the
induction prograniBarenthienetal., 2023)hisfindingalignswith the assumption bgerliner
(1988; Berliner, 2004hatteacher expertise does notdevelop linearly but experiences plateaus,
transformations, and solidification$his initial longitudinal stug addresesprofessional
vision of instructional support, which predominantly draws on content and pedagogical content
knowledge. A recent study on the development of general pedagogical knowledge has
replicated thestagnationin the induction progranKénig et al., 2024)To the best of my
knowledge, a longitudinatudy thatexplicitly investigategshe development of professional
vision of classroom managemasimissing.

Regarding the effect of learning opportunities, research has revealed that the amount of
content studiedi.e., in theoretical learning opportunities such as semiac}he amount of
teaching experiendgge., practical learning opportunitiggiedicts competerycdevelopment
(Blomeke et al., 2017; Konig, Ligtvoet, et al.,, 2017; Konig & Rothland, 20d8yvever,
findingsspecifically related tprofessional vision were somewhat inconsisBastian, Knig,
et al., 2024; Stirmer, Konings, & Seidel, 2015; Stirmer, Seidel, & Kudai@enicht, 2015;

Todorova et al., 2017%tudieswereprimarily conducted in the first teacher education phase
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andsomerevealed evidence for a positive effect of theoretical learning opportuiSti@sner,
Konings, & Seidel, 2013; Todorova et al., 20buiy some others alstor practical learning
opportunitieqi.e.,school internships or teaching experiehaeprofessional visiorfMertens

& Grasel, 2018; Orschulik, 2021; Sturmer, Seidel, & Schéafer, 20IB8¢ only study
investigating the effectoflearning opportunities in the secondteacher educatiompicases

that theoretical learning opportunities in the induction program do not affect professional vision
(Sturmer, Seidel, & Kunind&labenicht, 2015)Studies investigating the effeof learning
opportunities in the second teacher education ptvasiee development of professional vision
are missing.Investigating thelongitudinal effect of practical and theoretical learning
opportunities becomes even more important rasearch has recentlgonsideredthe
combination and alignment of theoretical and practical learning opportunitie seteantor
competengdevelopmen(Kdnig, BremerichVos, et al., 2017; Konig et al., 2018; Orschulik,
2021; Westphal et al., 201&urthemore mostevidence on learning opportunities stems from
futur e t eraportsenrtisedengtaemd nimber of learning opportunitig€Stirmer,
Konings, & Seidel, 2015; Todorovaet al., 201Hdwever, research has also shown Hside

the quantity or the length of learning opportunittbeir quality is essential for competgnc
developmen{Klemenz et al., 2019)To this date, nobomuch is known about the learning
opportunities or thedirect correlation between the content covered in these learning
opportunities and the development of competer{&ésig, 2012; Westphal etal., 201 8)itial
evidence indicates that effectively designed learning opportunities have a positive effect on
professional visiorfe.g., Gold et al., 2021; Stirmer, Konings, & Seidel, 2Cr8) that the
content covered in learning opportunities affects professional \{Siefifensky et al., 2015;
Sturmer, Konings, & Seidel, 2013jowever, research on how to implement theoretical and
practical learning opportunities throughout teacher education to effectively enhance
competeng development remains uncle@onclusively, our understanding of how learning
opportunitiegn teacher education influence the development of professional vision throughout
teacher education is still in its early stages.

In sum,existing researchroposeshatthe development of professional visioray be
influencedhotonlybythe demands and characteristics of the particular teacher education phase
butalso by the quality and quantity of learning opportunit@sgerall, higher expertise levels
are associated with higher levels of professional vision. However, in lingheitlssumption
by Berliner (2004)that teacher expertise does not develop linearly, initial findiagsal
inconsistencies in the development of professional vision, specifically in the transition from the

first to the second phase of teacher educaiMoreover,althoughlearning opportunities are
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ascribed a crucial role in teacher educattbe,way they affedt ut ur e proéessiorale r s 6
vision developmentemainssomewhat uncleaAgainst this backgroundhisd i sser t ati o
initial goal is to investigate how ut ur e profeasoimlevisienédevelops throughout
teacher education and how differégdrning opportunities affect this developmértte aimis
to uncover potential inconsistenciespnofessional vision developmeahd examine how
learning opportunities may contribute to this development
1.2.2 Enhancement of Professional Vision

The second strand of research on professional vision in teacher edcoatiemnshe
enhancement girofessional vision through adequately desigmanhings. Although research
on teacher expertise shows that professional vision improves with experience and expertise, its
development should be actively enhand&therin & Han, 2004)Nonethelessteacher
educationhasbeenfrequentlycriticized for its lack of practical orientation and relevance
(Korthagen, 2010Q)Future teachers often learn theoreticancepts without having the
opportunity to draw connections to teaching practice. Thus, many future teachers struggle to
relate learned knowledge to teaching pracf{Blemberg et al., 2011; Korthagen & Kessels,
1999) resulting in learned knowledge not beiagcessible when teachinigg remains inert
(Renkletal., 1996)To counteract thissueand make knowledge applicable in future teaching
performanceprofessional vision should mhancedn learning environments thatclude
dynamic, authentic, and complex contexts. Therefasearchhas suggestethtegrating
practicebasedearning opportunitiesh teacher educatio(Renkl & Nuckles, 2006)These
practicebased learning opportunitiesm to connect knowledge with examples of teaching
practice(Borko et al., 2008; Seidel & Thiel, 2013) that future teachers can learn hiow
flexibly and rapidly apply their knowledge to teaching situati@arlingHammond, 2000;
Stirmer & Seidel, 2017)

One of the most famous instructional frameworks in teacher educatidinas
Framework for Teaching Practice in Professional Educattichemphasizes the importance
of integrating decompositions, representations, and approximations of practice in teacher
education(Grossman, 2021; Grossman et al., 20@®compositionof practice refer to
learning materials that simplify complex theoretical concepts (e.g., preparatory texts; double
content examples, and stbp-step guides)These decompositions of practican support
future teachers in understanding teaching practice by breaking it down into more manageable
parts. Representation$practice involvehe use ofrtifacts(e.g.,written cass,lesson plans,
classroom videosaudio tracksand student work produgtsvhich allow futureteachers to

observeactual teaching scenario&pproximationf practicecanmimic authentic teaching
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experienceandcanthereforeenable future teachers to practice their professional v(sign
case or videdased analysis)

Particularly the integration of classroom vide@s representationsf practicein
combination with accompanying analysis tasks as approximafigmacticeand learning
materials as decompositiookpraciceinto teacher educatiomas beewiewedas a potential
remedyagainsthe lack of practical orientation and relevaf@audin & Chalies, 2015; Kang
& van Es, 2019)Technological advancements halee to the increasing integration of
classroom videos in teacher educafi@audin & Chalies, 2015; Krammer, 2028uthentic
classroom videos can displayhe multidimensionality, simultaneity, immediacy,
unpredictability, and complexityf classrooméDoyle, 1989)Thus theycanprovidegreater
access tactualteaching practice while future teachers still consider them auti{®atahe &
GalPetitfaux, 2015)For future teachers, the task of video analysis closely approximates the
processes of professional vision, specifically noticing, reasoning, and generating alternatives of
action duringinstructiorVideo-based analysedlow learners to focus on specificaspects when
observing classroom videos, which serve as representations of practice. Additionally, this
process encouragdsture teacherdo reflect on what they have noticed deepen their
understanding of those ever(tsersting, 2008; Santagata & Angelici, 2010herefore,
classroom videos have gained increasing attention because of their potential to enhance future
teacher sé6 pr (Ghudis & Chalies, P01y, Batagata et al., 2021; Stirmer &
Seidel, 2017)Many studies haveonfirmedthe effectiveness of classroom vid@menhancing
professionalision by analyzing and discussing thef8antagata et al., 2021hlowever,
research has alsmphasizethat videcbased analyses have to be embedded within adequate
instructional settingand accompanied by adequlg@rning materialto enhance professional
vision (Blomberg et al., 2013; Santagata et al., 20Zhgrefore several recommendations for
integratingclassroom videos into teacher educati@ve been proposed

Research has highlightetie selection of clear learning goals in conjunction with
appropriate frameworks and instructional approaches to \ddsed analys€B8lomberg et al.,
2013; Kang & van Es, 2019)hereforemany frameworks have proposedysto enhance
professional visionFrommelt et al.,, 2019; Goeze et al., 2014; Kumschick et al., 2017;
Santagata, 2009Jwo mainapproachesan be distinguishedl) the cognitive approach,in
which introducedheoretical conceptsan beillustratedthrough classroom vide@d guide
perception when analyzing classroom videosi(2) the situated approach, in whiclassroom
videos can be useak a starting point for reflection and deliberate practice based on prior
knowledge and experien¢Roth McDuffie et al., 2014; Santagata et al., 2007; Seidel, 2022;
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Seidel et al., 2024)-irst, classroom videos can be used to illustrate theoretical concepts and
later allow future teachersto link concepts to teaching practgede theiperceptior(Martin

et al., 2023; Seidel et al., 2013hus, professional vision can be enhanced througlddam
processing and drawing connections between classroom situdtiiaapproachs based on

the assumption thditure teachermustdevelop a fundamental understandingradoretical
conceptdefore they careffectively notice and reason on teaching practiderived from
Berliner, 1988. For examplewith the introduction of theconcept of monitoring related to
classroom managementuture teachefsperceptions are guided toward the teadhers
positioning and gaze behavior displayedliassroom vidos.Secondg¢lassroom videos can
representeaching practicéor reflection and deliberate practibased orexisting knowledge

and experiencdn this sense,lassroom videos provide opportunities for reflection, allowing
teachers to gain a deeper understanding of their exi&imogvledge and strategie$his
approach places social contexts, cultures, and interactions at the center of I6kcaig et

al., 2010; Roth etal., 2011, Santagata et al., 2007; van Es & Sherin, B@0O8xample, future
teachers can analyze a classroom video and reflect on and refine existing knowledge and
experience based on that video and in discussion with other teathisrapproach has been
suggested to be more learreantered and focus more dine application and transfer of
professional vision to new classroom situatiokithoughthese two approaches are deemed
essential for effectively using classroom videos in teacher education, they lack concrete,
evidencebased recommendations for adequately designing learning tasks and additional
instructional materials.

Consequently,ite two instructional approachdsavebeenimplemented throughout
teacher education wery diverse and heterogeneausys An overarchingheoryof how to
implement videebased analysis throughout teacher educasiatill missing.In a first step,
Seidel(2022; Seidel etal., 202énphasizethe importance of considering the different phases
of teacher education when enhancing professional vision with classroom videos, recognizing
the varying goals and demands tied to each plraseexample, avice teachers in the first
phase of teacher education still have to acquire fundamental knowledge about theoretical
concepts and learn how to observe them in classroom situations, atptinswhy the
cognitive approachesould bemorehelpful. By contrast, pe-service teachers already acquired
some heoretical knowledge at university and had initial teaching experierscéad] which
they can use when analyzing classroom videos to reflect on them, thereby deliberately
practicing their professional visiorin current research, most instructional approaches to

enhance professional vision have utilized situated approachesto enhance professional vision
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throughout teacher educatigBantagata et al., 2021These situated approaches require
significant prior knowledge before classroom videos caefbectively analyzed to practice
professional vision and reflect on classroom situations. This carhakenging for future
teachers as they lack prior knowledge and experi@tadnke & Blomeke, 2021; Wolff et al.,
2015) struggle to relate transfer learned theoretical concepts to teaching p{akiioberg et
al., 2011; Korthagen & Kessels, 1998hd analyze classroom situations rather superficially.
Against this backgroundt can be inferred that classroom videos combined witeo
based analyses can enhance future teachersoé
concepts, guided observation, or reflection and deliberate practice. Intervention studies using
video-based analyses emphasize the relevance of enhancingdéutut eacher sdé pr o
vision: Teachers who conducted vidbased analyses could implement teaching quality in
classroomgKersting et al., 2012; Roth et al., 201ahd their students showed higher degrees
of achievemengKersting et al., 2012However clear guidelines on the design of instructional
tasks and materials around vidbased analyses as well astteeoretical framework for
integrating videebased analyses throughout teacher educatiestill missing. Therefore, the
guestion arisesegarding the specifitheoretical frameworthatcould adequately inform the
design of instructional settingaroundvideo-based analyses to support future teachers
throughout teacher education amalyze and obsernvdassrooms and develgpofessional
vision.
1.3 Professional Vision andnstructional Principlesof Educational Psychology
A promising research arethat couldmore appropriatelynform the degin of
instructional settings teideo-based analysésroughouteacher education could be theories
and evidence froneducational psychologselated to instructional design and multimedia
learning Only recently researcton teacher educatidras explicitly drawn othe theories of
educational psychology connectedngtruction and learning, such asgnitive loadtheory
(Sweller, 1988; Sweller et al., 201dncognitivetheory ofmultimedialearningMayer, 2001)
when implementing videbased analyses to enhance professional vig@an, Farrell et al.,
2024; Gabel et al., 2024; Kumschick et al., 2017; Moreno & Valdez, 200&%e theories may
effectively inform the design of instructional settings for videsed analyses, as they have
identified various approaches that enhance cognitive processing and learning (for an overview,
seeMayer & Moreno, 2003; Paas et al., 2004t the same time, these theories suggest that
|l earnersdé prior knowledge i nf;hanectheyeaigude® gni t i
the design of instructional settings video-based analysder differentphases of teacher

education.
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Cognitiveloadtheory andcognitivetheory ofmultimedialearning aim to explain how
cognitive load induced by learning tasks or multimedia influences knowledge construction and
learning achievemenkearningis generallyassumed tdranspirethrough an interaction of
longterm memory and working memory. The fundamental premise is that working memory
has limited capacityBaddeley, 1992; Cowan, 20040 d a restricted duratidh. Peterson &
Peterson M. J., 1958p thatlearners can only hold a certain amount of informatiorifoited
amount of time in their working memarin both theoriesgifferenttypes of cognitive load
compete for limitedvorking memoy capacityduringlearning.First, intrinsic load refers to the
complexity of the learning conteahdthe amount of information that must be processed
simultaneouslyi(e.,element interactivitySweller, 1988 Intrinsic load is influenced by prior
knowledgestored in longgerm memoryassufficient prior knowledgallows multiple elements
to be connected andprocessedas a single, cohesiyBwaeiter, 1988)This, in turn, decreases
element interactivity and reduces intrinsic lo&tcond, grmane load is related to learning
itself, resulting from cognitive and metacognitive learning activities &mdwledge
constructionThe goal of germane load is enhane schema construction by increasing the
number and scope of complex schematiéEricsson & Charness, 1994)n current
conceptualizationspgnitiveloadtheory considers germane loadbea component of intrinsic
load, as it pertains to the working memory capacities allocated to managing intrinsic load
(Sweller et al., 2019)n sum, working memory capacity is determined through characteristics
of the learningtask and available prior knowledge in{teargh memoryThird, extraneous load
is generally considered irrelevant to learning and emehgesgh the design of learning tasks
and material{Sweller, 1994)Extraneous and intrinsic load amnsideredadditive and
compete for working memory capac{§weller et al., 2011Cognitivetheory ofmultimedia
learning (Mayer, 2001)has extendedognitive load theoryto learning with multimedia
materials, predominantly related to fepicture integration. This theory suggests that when
learners engage with multimedia materials, their working memoryqeackly become
overloaded by excessive demands on both auditory and visual channels (sebathunel
assumptionClark & Paivio, 199). Therefore, fundamental to both theories is the proposition
thatthe extraneous loadf learning tasks and learning materiads to be reduced to fréde
cognitive capaciesfor learning,especiallywhen intrinsic loads high

Based on these assumptiowben learners deal with highly complex learning content,
a carefully considered instructional design that reduces extraneowenld@&mhhances learning
is particularly importanfvan Merriénboer & Sweller, 2005Fherefore, instructional design
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research has proposed several instructional principles that decrease extlaadoaisd
improve learning. The next section elabosada these instructional principles.
1.3.1 Instructional Principles

According to cognitive load theory andcognitive theory of multimedia learning,
learning tasks and materials should be effectively designed to promote le&inisdesign
can be achieved by considering instructional principles derived from these theories.
Instructional principleslerived froncognitiveloadtheory anatognitivetheory ofmultimedia
learninginclude worked examples, gradually fading support, isolating learning contents,
prompting sekexplanationspre-trainings andothergfor an overview, seSweller etal., 2019
Mayer & Moreno, 2008 Numerous experiments conducted in various research centers
worldwide, using differing materials and participant groups, have confirmed the effectiveness
of instructional principlesThe basic assumptiontdiesepr i nci pl es i s that |
must be shifted away from processes unrelated to learning and focused qurtltesses that
arerelevant to learningvan Merriénboer, 1997Jor exampleresearch on exampleased
learning has shownthatmp | ementing worked examples can f
necessary solution steps to solve a prolfieen, reducing extraneous load)erebyenabling
learners to derive generprinciplesfor solving other problem&om these examplese.,
enhancing learningSweller & Cooper, 1985)

Most findings for the effectiveness of instructional principles (e.g., worked examples,
isolated instruction) have been found for wahuctured domains such asathematics or
statistics. However,nistructional principles are not universally effective and must be
thoughtfully adapted to fit the specific contexasd objectives.Therefore, research has
increasingly discussed howto transfer these findings-$triictured domains such as training
argumentation skills, diagnosing processes, or teacher edu@htimassen, 2000; Renkl et al.,
2009) In well-structured domains, learners can apply systematic knowledge when solving well
defined problems with clear solution patfSimon & Newell, 1971) Contrastively, il
structured domains are characterized by nfaltieted problems with high complexity
(Jonassen, 2000)n which the different categories of knowledge become relevéaritial
studies haveyielded inconsistent findings. Some studies found beneficial effects of
instructional principles on competencies irsilfuctured domain&.g., Harr et al., 2014, 2015;
Lechner et al., 2024; Rourke & Sweller, 2009; Udvdrdkos et al., 2024 )whereasther
studies have reported inconsistent results, particularly for the application of knoWdedge
Meier et al., 2022; Papadopoulos et al., 2011; Schworm & Renkl, 2007)
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Cognitive load theory posits that working memory capacind intrinsic loadare
affected by | ear (®weles 5988)hencea conknmoroagréeenein)that
cognitive prerequisites impact the effectiveness of instructional principieguctional
principles may be vital to learning for novice learners with less prior knowledge. In comparison,
for more advanced learners with more prior knowledge, instructional prinoiagdoecome
redundant or even detrimental to learnif@xpertisereversal effect)Hence, the beneficial
effects of instructional principles may diminish, vanish, and ultimately reverse with growing
expertisgKalyuga et al., 2003Evidence(for an overviewseeKalyuga, 200ysuggests that
instructional principlesmplementing strong instructional suppare highly beneficialfor
novice learnersas they aim to reduamgnitive load to free capacities for cognitive processing
whereagdeliberate practice becomes more important as expertise incréasesxample,
studies have shown thabrked examplesan eliminate meanend analysisanidocus | ear ne
attention towardhe relevant aspectef a learning taskfreeingcognitive capacities for
meaningful learnindor novice learnerBy contrast, more advanced learners already khew
particularaspectshatare relevantto the learning ta@ktkinson & Renkl, 2007)Therefore
research has suggested that instructional support should gradualbsfadpertise develops
(Atkinson et al., 2003; Renkl et al., 2008lptably, in the context of worked exampldading
procedures have beenimplemented by gradually reducing the final solution and/or individual
solution steps. Learners have to complete faded information and thereby leato $alv
explain and transfer information from the instructional support to their own task processing
(Atkinson et al., 2003; Renkl et al., 2004)

In sum,pressing questions relatedr@search on instructional principles drawn from
cognitiveloadtheory andcognitivetheory ofmultimedialearningrelateto howthe positive
findings of instructional principles can be transferfedm well-structured domains to All
structured domainand howcognitive prerequisites have to bensidered when implementing
instructional principlesResearch on teacher education has initiated efforts to answer these
guestions and connect them to thaivn open issues
1.3.2 Instructional Principles and i@fessional Vision

Instructional principles derived frorognitive loadtheory andcognitive theory of
multimedialearning have only recently beenplemented to foster professional visiaith
video-basedanalyses of classroom videdeacher educatioin recentyears, several projects
such as the TEVI project (Improvement of Teacher Education Videos), the ACTion project
(The Acquisition of Core Practices in Teacher Education), and the Video.LinK project (Videos

in Teacher Educatioh Teacher Education Phases in Cooperatimajn which two Articles of
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this dissertation originate, provide several insights into how to transfer instructional principles

of educational psychology to teacher educatitablel presents an overview of the studies
conductedhusfar. Overall, the studies have investigated three major theasésinstructions

and instructional materiatsefore vide@analysiscues during videanalysis andeedbaclafter
video-basedanalyseS.t udi es related to task instruction
on relevant aspects within the video to ease extraneous loga@ndte meaningful learning.

These sidieshave predominantlymplemented specific versus general task instructions or
asked preservice teachers to contrast different classroom videisliesthat investigated
contrasting classroom videos found positive effects on professional yisaandler et al.,

2016; Tucholka & Gold, 2025; Wilkes et al., 2023judies investigating specific against
general task instructiogielded somewhainconsistent resultsSome studies indicated no
significant differenceg§Gabel et al., 2023; Grub et al., 2022a, 2022hereaother studies

revealed a positive effe(@arth etal., 2019; Gabel etal., 2024; Kumschick et al., 2&tuglies

related to instructional materidi&rgelyimplemented preparatory texts or girainings related

to the fociin videebased analyséMartin etal., 2023; Seidel et al., 2013hese studies aimed

to illustrate theoretical concepts addressed in the preparatory texts atrdipiregs with
classroom videos in an effort to connect knowledge with teaching pragtickence showed
thatintroductory textsopre-trainingc oul d signi ficantly enhance s
vision. Studies that implementezles during videoviewingi m t o gui de f utur
attention by specifically highlighting what is important in the video, thereby reducing
extraneous load. Theswdies have implemented different types of signalsegmentingpr

prompts. Studies investigating the effect of signaling on professional vision mostly found no
effectsonpres er vi ce t eac her &arrelpet a.f282,9Mioreno & Valdez, si o n
2007; Tannert et al., 2023pnly one studyshowedthat segmenting significantly enhanced
student e a c prafesssodal visio(Moreno & Valdez, 2007 Whereasnother studgevealed

only effects during learningMartin et al.,, 2022)In contrast, prompts designed to focus
learnergattention on relevant events in classroom videos seemed to have theomsistent

impact on professional vision among all the instructional principles revié@alel et al.,

2024; Gabel et al., 2023; Telgmann & Miller, 2023; Wilkes et al., 202@yever, studies

from the TEVI projectound no effect of prompts on professional vis(&arrell et al., 2024;

Martin et al., 2022)Studies related to feedback on videssed analyses propose that feedback

can promote schema construction by reflecting on vigesed analyseStudiesmplementing

feedback on videdased analysdsund overalpositive effects for expert feedba@kilop et

al., 2021) specifically foradaptive expert feedba¢kaneczko et al., 2024hd concise expert
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feedbacKPrilop et al., 2025)n sum most of thestudies implementing instructional principles

to enhance professional vision aintecdaseextraneousognitive load orstudent teachers by
guiding their attention toward relevant classroom aspéets, specific task instruction,
prompts pretrainingy, whereaonly afew studies aimetb increase germane load processing

by enhancing learning engagement (e.g., contrasting classroom videos, expert feédback)
overall results of these studies were somewhat inconsistent regarding the effectiveness of
instructional principlesn enhancingrofessional vision.

Only a fewstudies haveonsideredlifferent expertisestages or teacher education
phasesvhen aimingto enhancerofessional vision usingnstructional principlesin this
context, studies have predominantly considerémt xnowledge about a relevant top@nly
two studiesrevealed a significant effect of prior knowledge on professional vision when
learning withtheinstructional principles of specific versus general task instru¢@onb et al.,
2022b)or classic versus instructed probkaased learningKumschick et al., 2017 All other
studies that included prior knowledge as a measure did not show signdiéacts of prior
knowledge(Gabel et al., 2023; Grub et al., 2022b; Tannert et al., 2@28y one study has
investigated how different stages of expertise can be affected by the implementation of
instructional principles and found rdfects of expertise on professional vision when learning
with specific or general task instructig@rub et al., 2022hb)

Overall the mixed findings of these studies suggéisat before providingpecific
guidelines for the design of instructional settings to vibesed analyse® enhance
professional visionfurther research is necessaBased ortheexisting studiessome research
gaps can be identified. First, only selected instructional principles were investigated in previous
studies. Information on whether other instructional principles ceffectively enhance
professional vision developmeistlacking. For example, the weliroven workeeexample
effect(Sweller & Cooper, 1985has not yet beemplementedo fosterfuturet e ac her s o
understanding of videbased analysemd enhance professional visidinis would provide
more insights into how to transfer instructional principles tetilictured domains with muiti
faceted problems and no clear solution paths, such as teacher ed&=timmd, most studies
focused on classroom management or other individual teaching quality dimgesgon&abel
etal., 2024; Grub etal., 2022&)owever, the demands on teachers when observing classrooms
are complex and multifaceted. ABunekackg2016)already claimed, teachers should be
enabled to observe and analyze the teaching quality dimensions simultanseesblqo
Klieme et al., 2009also derived from research on teacher expeifiabgers et al., 199%ee

alsoChapterl.1.2. Therefore, insightmto trainings that ainto enhanc@rofessional vision
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of multiple teaching quality dimensions and simultaneously focusirtgese dimensiorese
missing. Third, although prior knowledge is considereldighly important for cognitive
processingdifferences in expertise stages and teacher education ph@asebeen scarcely
consideredThis would also comply with demands that call for adapting learning opportunities
to the characteristics and demands of different teacher education (Beigesd, 2022; Seidel
etal., 2024)However, nitial findingson implementing instructional principles in combination
with video-based analyses in different teacher education plrasesled only inconsistent
resultyGrub etal., 2022bYherefore, more research is necesseegarding the way of adapting
instructionalapproaches and materidés video-based analysés different teacher education
phases antor individual needsand demands

Given this backgroundrticles 11, 111, and IV of this dissertation aim to investigate how
thefindingsonthe effectiveness of instructional principfesm well-structured domains can
be transferred to the ifitructured domain of teacheducationn the design oinstructional
settings around videbased analyses to enhance professional visioteaéhing quality.
Furthemore the goal is toexaminehow professional vision can be enhanced throughout

teacher education using viddased analyses and instructional principles
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Table 1

Studies Referringeducational PsychologWhen Enhancing Professional Visigth Classroom Videos Teacher Education

Instructional

Study Description Focus Theory Principles
The study investigated the effect of sdifected learning ,
compared to direct instruction on pseer vi c e Classroom - self-directed
Barth et al(2019) par - ! P . Cognitiveloadtheory learning
professional vision. Results showed higher reasoning scor management direct instruct
direct instruction compared to sealirected learning. - direct instruction
The study examined the effect of signaling cues in the vide
focused sekexplanation prompts for videanalysis on pre Pedagogical .
. N : . Cognitiveload . .
Farrell et al. service teachersodé prof essi psychological and o - signaling cues
. . e . . theorytognitivetheory
(2024) affects this in a 2 2 design. Resultsndicatedno superior pedagogicatontent . . ) - focused prompts
. . S N ) of multimedialearning
effects of the instructional principles. Situational inter knowledge
fostered professional vision when using signaling cues.
The study examined how specific task instruction before o
. ) -~ , . - specific task
video, attentiorguiding prompts during the video, and gene instruction
task instruction before the video enhancedprer vi c e " ) -
Gabel et al. . . . . Classroom Cognitivetheory of - attentionguiding
(2023) professional vision with ey&acking methodolog_y. Resulf management multimedialearning prompts
revealed that prompts enhanced pseer vi c e | task
professional vision more than specific or general - general tas
instruction. Prior knowledge did not affect professional visi Instruction
The study investigated how specific task instruction before o
. . . - specific task
video compared to prompts during the video enhanced instruction before
Gabel et al. service teachersbo p r o-trazkeng Classroom Cognitivetheory of classroom video
(2024) methodology. Resultevealedhat both instructional principle management multimedialearning

- prompts during the

had an equal effect on professional vision-Prer vi c e :
classroonvideo

professional vision did not differ in prior knowledge.
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Study

Description

Focus

Theory

Instructional

Principles
The study examined whether specific compared to genera -
. . . o : - specific task
instruction enhanced professional vision of-peevice teacher : :
Grub et al. ith hi . irit 4o sianifi Classroom itiveloadth instruction
(2022a) with some teaching experience. Resirltlicatedno significant management Cognitiveloadtheory general task
differences between the principles but that professional vis S structi
influenced by prior knowledge. Instruction
The study examined whether specific compared to genera
instruction enhanced professional vision of-peevice teacher - specific task
Grub et al. compared to experienced teachers with -tegeking Classroom Coanitiveloadtheor instruction
(2022b) methodology. Resultsrevealed no significant difference management g y . general task
between the instructional principles or expertise stages. instruction
knowledge did not affect professional vision.
The study examined whether adaptive expert feedbac :
o . - adaptive expert
unified expert feedback enhanced -grer vi c e .
Janeczko et al. . . Classroom Cognitivetheory of feedback
professional vision compared to a control group. E . . : i
(2024) ! . S " management multimedialearning - unified expert
instructional principles outperformed the control group, bu feedback

Kaendler et al.
(2016)

Kumschick et al.
(2017)

adaptive feedback group permed considerably better.

The study examined whether discussions and contrasting
compared to a control group enhanced-prer vi c e
professional vision. Results indicated that professional vi
significantly increased through the training.

The studyexaminedhow instructed problerbased learning
enhancdpreser vi ce teachersoé pr
classic problenbased learning. Results showed that instru
problembased learning enhances professional vision more
classic problerbased learning. Prgervice teachers with low
prior knowlelge improved more than those with higher pi
knowledge.

Behavioral indicators
of collaborative,
cognitive, and meta
cognitive student
activities

Classroom
management

Cognitiveloadtheory

Cognitiveloadtheory

discussions and
contrasting

control group

classic problem
based learning
instructed problem
based learning
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Study Description Focus Theory Instructiona
Principles

The study investigated whether segmenting and-
explanation prompts enhanced e r vi ce Pedagogical - selftexplanation

Martin et al. professional vision compared to a control group. Res psychological and Coanitiveloadtheor rom ?S

(2022) indicated that the instructional principles enhanc pedagogicatontent 9 y P P i
professional vision during training, but they did not enha knowledge - segmenting
professional vision in the pestst.
Lr;?sstggz;ﬁfergmed vgh;atr:/eg sgeglflc ?r ge;eéa:llr;trrod;( Pedagogical Cognitiveload - specific

Martin et al. peer v Lo psychological and theoryktognitive introductory text
Resultsrevealedhat specific introductory texts significant ) . ,

(2023) . . pedagogicatontent theory ofmultimedia - general
enhanced professional vision compared to ger K led I ; h
introductory texts. nowlieage earning introductory text
The study investigated whether signaling or segmer
enhancedpre er vi ce teacher so0 p Aatitudes organization, Cognitiveload o

Moreno and to a control group. Results showed that signaling communicationfocus, theorytognitive - signaling

Valdez(2007) segmenting enhanced pseer vi c e t e ac h feedbackguestioning, theory ofmultimedia - segmenting
vision qompar_et_:i to a cc_)ntrol arp. Segmenting enhance review learning
professional vision considerably more than no segment
The study investigated whether expert feedback enha

Prilop et al. preser vi ce teachersodé prof« N - expert feedback

(2021) control group. Results indicated that expert feedbac Classroom managemer Cognitiveloadtheory _ nq expert feedbac
enhanced professional vision.
The study examined whether concise or elaborate e - concise expert

. feedback enhanced future P

Prilop et al. . N feedback

effectively enhanced professional vision than elabao teedback

expert feedback.
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Study

Description

Focus Theory

Instructional

Principles
The study investigated whether illustrating rules thro
videos (ruleexample) or using video assamulusfor rules  Gog| clarity and
Seidel et al. (examplerule) enhances prger vi ce t eact grentationactivation of " _ - examplerule
(2013) vision. Results showed that the regample grour syydent thinking, and Cognitivescience - rule-example

Tannert et al.
(2023)

Telgmann and
Muller (2023)

Thiel et al.
(2023)

Tucholka and
Gold (2025)

performed better in professional vision, whereas the exan
rule group performed better in lesson planning.

The study investigated whether with or without signaling
whether key phrase or beep signaling enhancedamace
teachersd professional Vi
informed or uninformed signaling fostered professic
vision. Results showedhat none of the instruction:
principles enhanced professional vision. Prior knowledge
not affect professional vision when using signaling.

The study investigated whether prompting before and dt
training compared to only training enhanced -geevice
teacher s6 pr of e drackingmethodology
Training and prompting significantly enhanced evesiated
professional visiofbut not global professional vision.

The study investigated whethetideo-based analyses «
functional and dysfunctional classroom videos enhar
student teachersdéd profes:
both groups benefited from viddmmsed analyses.

The study examined whether concepts before or aftervi
based analysis as well as whether comparing or
comparing classroom videos enhanced professional vi
Resultsindicatedthat concepts before viddmased analysi:
enhanced reasoning, and comparing enhatieegeneratior
of alternatives of action.

learning climate

Cognitiveload
Learning strategies and theorytognitive
self-regulated learning theory ofmultimedia
learning

Classroom managemer Cognitiveloadtheory

Classroom managemer not applicable

Classroom managemer Cognitiveloadtheory

key phrase
signaling

frame tone
signaling

informed signaling

prompts and
training
control

functional video
examples
dysfunctional
video examples

concepts before o1
after videebased
analysis

- comparing or not

comparing
classroom videos
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Study Description Focus Theory Instructional
Principles
The study investigated different sequences of dysfunct
and functional classroom videos and whether pror
enhanced professional vision in & 2 design with written - sequence of
video analyses. Resulteevealed that the sequence ¢ dysfunctional and
: dysfunctionalfunctional classroom videos enhanc : :
Wilkes et al. fessional visi N th Both i : - functional video
(2022) professional vision in the pofst. Both Instructiond cjassroom managemer Cognitiveloadtheory  examples
principles had a positive effect on professional visi _ with thout
Individual prerequisites of prior concept knowledge, p \évrlom(:)rt;m ou

applicatim knowledge, attitudes toward the use
educationatvidence, and academic setincept did not yielc
significant results.
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1.4 Aims of the Dissertation

In the previous chapterdifferent theoretical models and empirical findingsre
described regarding how professional vision develops throughout teacher education, how
professional vision may be enhanced through wdased analyses using instructional
principles of educational psychology to inform instructional settings, and how teacher
education affects the development and enhancement of professional Vie®background
servesas the framework for this dissertation and the foundation for its researchomsesti

Although research has frequently investigated differences in professional vision
between expertise stages in teacher educé&iagn, Stahnke et al., 2016; Wolff et al., 2Q15)
initial evidencdrom longitudinal studieand theoretical models suggest thassible plateaus
and stagnationsnay occurin the development of professional visitimroughout teacher
educationBarenthien et al., 2023; Bastian et al., 2022; Berliner, 19388)eover, nodels that
identify thedeterminantaffectingthe development of professional vision in teacher education
assume that the development of professional viplaoes learning opportunities related to
general pedagogy, subjetlated pedagogy, subjects, and teaching practice at the center,
therebyassigninga crucial role to learning opportunities in competedevelopmente.g.,
Kaiser & Konig, 2019)Based on these models and described theoretical evidence, the first aim
of this dissertationis to investigate the development of professional vigibrtlassroom
managemerthroughout teacher education admine how learning opportunities contribute
to this development.

Furthemore research on thdevelopment of professional vision throughout teacher
educatiorhasnotyetinvestigatedow learning opportunities have to be desigtuezffectively
enhance professional vision throughout teacher educaft@acher education is frequenty
criticized for its lack of practical orientation and relevarasel future teachers often struggle
to deal with the complexities of a classrodgks.described ilChapterl.2.], evidence suggests
that the quantity butmore importantly, the quality of learning opportunities in teacher
education affects the development of professional vidi@mce recent research has turned
toward moregracticeorientedapproaches which future teachers are confronted with actual
teaching practiceA prominent frameworkelated to these situated approaches is The
Framework for Teaching Practice in Professional Educé§@Goossman, 2021; Grossman et al.,
2009) which suggests that decompositions, representations, and approxinoétfmastice
have to be implemented in teacher educaBystematiceviews(Gaudin & Chalies, 2015)
have identified the inclusion of classroom videoaggropriateepresentationsf practiceand
video-basedanaly®s of classroomnsituationsas appropriateapproximationsof practice.
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However,classroom videokave to be embedded withd@ifectiveinstructional settingand
accompanied by appropriate decompositioingractice(Blomberg et al., 2013; Santagata et
al., 2021) Even more so, when implementing classroom videos in teacher edutiaiphave
to be adapted to different expertise levelghiainitial stages of teacher educatjdlustrating
and analyzing theoretical conceptsassentiato acquire a fundamental understanding of
teaching and learninggshereasn thelater stages of teacher educatieflection and deliberate
practice becomes importaf8eidel, 2022; Seidel et al., 202&)ndings of the effectiveness of
instructional principles derived from theories freducational psycholodg.g.,cognitiveload
theory,cognitivetheory ofmultimedialearning)n well-structured domainsould extend to the
ill -structured domain of teacher education. Therefore, these pringipleadequately inform
instructional settingaround videebased analyses. Initial studiegplementeda vast array of
instructional principles (e.g., prompts, segmentaugdexpert feedback)Overall,evidence
indicated inconsistent results regarding the effectiveness of instructional prinaiples
enhancingprofessional vision with videbased analyse&ven less is known abobbw to
implementthe instructional principles around viddmased analysefor different teacher
education phases, anwbst of these studies focused only on the teaching quality dimension of
classroom management and thereby did not address the multifaceted démaatedshing
entails.Therefore, the second and more prominent aim of this dissertation is to investigate how
learning opportunities can be designed siopportfuture teachersn dealng with the
complexities of a classroom aedhance professional vision througha#i¢her educatidoy
usinginstructional principlesf educational psychology inform instructional settings around
video-based analyses.
1.4.1 Research Questions of the Dissertation

This dissertation aim® provideinsights into how professional visialevelopsand can
be enhancedver the course of teacher educati@rspecial focus of the dissertatitimereby
lies on how to design instructional settings around vdased analyses to enhance professional
vision usingtheories and evidence freducational psycholodyecause accordingtognitive
loadtheory orcognitivetheory ofmultimedialearninginstructional principles such as double
content examples or ptteainings foster cognitive processirlgom the described theoretical
models and empirical evidence with regard to existing research gaps, the following overarching
research questions can be derived
1) How does professional vision develop within the context of teacher edu@ation

- How does professional vision develop throughout teacher edu@q#aticle 1)
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- How dotheteacher educatigphasesnfluence the development professional vision?

(Articles | and V)

- How do learning opportunities play a role in the developroéptofessional vision?

(Article I and IV)

2) How caninstructional principle®f educational psychologynform instructional settings
around videebased analyses tnhance professional vision?
- How caninstructional principle®etransferredo the illstructured domain of teacher

education to enhance professional visioAfi€les Il, 11l, and V)

- How should instructional principles be implementaddifferentteacher education

phasedo enhance professional vision®rficles Il, Ill, and V)

- How can instructional principles support future teachressmultaneously focusgon
multiple teaching quality dimensiofgArticles 1l andIV)
1.4.2 Overview of theMethodological Approach

Four independent studies were conducted to answer these research g(sestidable
2). All studies implementenhultiple measurementtime pointisree (Articlel) or two (Articles
II, 11l andlV) measurement time poinfarticipants in thetudies were allutureelementary
teachersThe classroom videdmplemented in the interventiorand for the assessment of
professional visiomelated to elementary science education (Artitlasdll) or elementary
mathematics classrooms (Articl#s andlV).

The first study (Articlel) was conductedsinga longitudinal designit followed a
cohort of bachelor student teachers throughc
studentteachersthroughouttheia s t e r Oasd tisetinduttiompsogramFut ur e t each
professional vision wagpeatedhassessed with a video test and situational judgment test at
the beginning and the end o,Bswellagatthe endeottiee | o r ¢
induction programThe uniqueness of thi®ngitudinaldesign and its resulting daathat it
considersnter- and intraindividual variabilitthroughouteacher educatioithereforethese
dataare particularly suitabldor investigatingthe research questions of this dissertation that
relate to identifying possible plateamsstagnations in the gelopment of professional vision
as well agxamining how learning opportunities affpobfessional visiodevelopmenfRQ1)

The other three studies were intervention studies that implemented weekhbagbeb
sessions in which future teachers were encouraged to analyze differing aspects related to

teaching quality (see Tab®. Thequasiexperimentainterventionstudiesvere considerably

shorter(2- 4 weeks)and implemented prposttest designsn the second and third studies

(Articlesll andlll), only master student teachers at university participated. In the fourth study
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(Article 1IV), master student teachers at university andsgrgice teachers in the induction
program participatedQuastexperimental designs have the advansagiehigh levelsof
economyand practicalityas well asa high external validity because thegn bedirectly
implemented in teacher educatidheanwhile, the advantage ofgposttestsis the capacity

to measure changasdaccountforindividuatariability, thereby providing an effective means
of investigatingthe effects of interventiongRarticipants inArticle 1l solely focused on
classroom managementhereadArticles Il and IV addressed both classroom management
and instructional support. Additionalbjsticle 11l included a focus on emotional suppdte
design ofthe Articles II, Ill, andIV is thereforesuitable forexaminingresearch questions
concerning the implementation ioftructional principlesf educational psychology in the-ill
structured domain of teacher education (R@@)ditionally, by including not only student
teachers at university but also pervice teachers in an induction program in the sample,
Article IV s d e s ieflentivelg mwestigate how instructional principles should be
implemented throughout teacher educatiBy.including multiple foci on teaching quality
dimensions, Article$ll andIV can effectively investigate how instructional principles can
support future teachers in focusing on multiple teaching quality dimensions.

Regarding the measurement of professional visimsearch has suggestéuat
standardizedand unstandardized assessmen@n provide differentiated insightato
professional vision development and enhancel(@aold et al., 2024)Thereforeall Articles
of this dissertatiorused standardizeghdor unstandardized measures to assess professional
vision. Standardized measures of professional vigmran overview, sed/eyers et al., 2033
are typically video tests, which includelosedresponse items ofdescriptions and
interpretation®f classroom situations displayed in the vidémld et al., 2024 )Participants
have to rate these items in terms of their appropriateness. To mtéescognitive process of
alternatives of action, standardized assessments typically entail situational judgméaigests
Gold & Holodynski, 201}, in which textual or videdased alternatives of action are provided
and have to be evaluated by the participants. Unstandardized measurepemntasponse
formats that typically includeritten videebased analyses, in which participants describe and
interpret classroom situations and thereupon generate alternatives o{@ctidet al., 2024)
These measures include elaborate coding procedures with highly trained/radensaly ze the
data. The cognitive processes of noticing, reasoning, and generating alternatives of action are
typicalyc oded i n relation to a master r atbhasedg, or
analyses are identifie@herefore, this approachcamovided e ep i nsi ghts i nto
professional vision, butt is also time and resourcéntensive Existing unstandardized
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measures of professional visipredominantlyassess cognitive procesgesy., Diickers et al.,
2022)or expert feature@@.g., Wolff et al., 20159f professional vision within written video
based analyses.

Standardized and unstandardized measures of professional vision involve differing
cognitive demands on participants. Unstandardized rating items are highly economic and
objective (Weyers et al., 2023)ecause they are easy to implement and usually compare
answers to a standardized master rating. However, unstandardized measures of professional
vision predominantly assess only the cognitive process of reasoning becaaestjocus
participantsod attention on relevant situatic
noticing by preselecting relevant even{Seidel & Stlirmer, 2014)'his may result in an
overestimation of professional visigBrovelli et al., 2014)In addition, unstandardized
measures of professional vision are more cognitively demar{fMaginez, 1999pecause
participants have to select relevant events themselves from the classroom videos. Hence, in
research on teacher education, opesponse formats have assessed competethaieare
necessary in complex and realistic settiffgSeifertet al., 2009 hus, the assessment format
influences the measured construct by altering cognitive demands (derivedViadinez,

1999. Regarding PV assessment, studies have shown low correlations between video tests and
written analysegGold et al., 2024; Kbénig et al., 2014; Muller & Gold, 202i8dicating that

they assess PV differentlffherefore, a combination of standardized and unstandardized
assessments magomprehensivelprovide insights into research questions addressing the
development and enhancement of professional vision.

Articlesl andlV implemenedvideo testgBauersfeld et al., 2025; Gold & Holodynski,
2017)as a standardized assessment of professional y&itcle | additionally assesshe
cognitive process of alternatives of action with a situational judgmemtridgtowledge about
classroom managemef®Gold & Holodynski, 2015) Articles II, Ill, and IV as®sed
professional vision with unstandardized measures of professional vision with qualitative
content analysi@Mayring, 2014)The @gnitive processes of professional vis{oa., noticing,
reasoning, and generating alternatives of actisa)e measured with a simplified coding
procedure based obDuckers et al.(2022)for each teaching quality dimension. Article
additionally assessed expert features of professional (istoyapplication of concepts, student
focus, inferences, and multiple perspectivesing qualitative content analysiscluding
generated categories that were based on the expert features identified in the lifergture
Berliner, 2001; Stahnke et al., 2016; Wolff et al., 20&}icle Il also measured the
simultaneous focus on the teaching quality dimensitiese diverse data sources provide a
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robust foundation for thoroughipvestigatingthe developmerand enhancemenf future
teacher§professional vision.
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Table 2

Overview of the Methodological Approaches Used in the Studies

Article Design Participants Procedure Focus Instruments
Bachelor Cohort of bachelor student teachers .
Longitudinal student t 1: begi nnstudigs b Stan_dardlzed measurematPy :
. _ Video test(Gold & Holodynski, 2017)
design (two teachers t 2: end of bach L . .
Article|  and three N=34 Cohort of master student teachers Classroom Sltua)tlonaljudgementtest (Gold & Holodynski,
‘ . . . management 2015
{innigsgéﬁ%en m:i';]eerrsstuden E % ) 2 ﬁ g : g P : rrln% s ,? Determinantof teacher education
N = 102 13: ehd of induction program Learning opportunitiefLaschke & Kdnig, 2014)
quf:imental Four-week videebased seminar, i
rep ost test Master studen' which student teachers either studi Classroom Unstandardized measuremesitPV
Article Il Sesipn (two teachers no (CG), complete(IG1), or faded management Cognitive processedésed oiickers et al., 2032
meaguremen‘ N =410 (IG2) doublecontent examples an 9 Expert features (based dvolff et al., 2019
. ) then conducted videbased analyses.
time point3
Quasi Threeweek seminar, in which studel Classroom Unstandardized measuremeasitPV
experimental teachers either analyzed -classro management Cognitive processedésed omiickers et al., 2032
rep ost test Master studeni videos focusing on the teaching qual instrugtional Simultaneous focus of PV
Article Il gesipn (two teachers dimensions inan isolated (IG1) or SUDDOI Determinantof teacher education
mea%uremen N =140 integrated1G2) approach or only rea en?(?tior;al Prior learning opportunities (y& 1/no= 0)
time points) and discussed texts on teaching qua ——— Prior interest (Transfer Interest Questionna
P (CG). bp Gegenfurtner et al., 2020
Quasi  Master studen e eachers
experimental teachers re-service tea)éhers in amduction Classroom  Standardized measuremaritPV
Article [V prepost test N= 140 pro ram received texts on teachir management  Video test(Bauersfeld et al., 2025, under review
design (two Preservice prog . instructional Unstandardized measuremensftPV
quality either beforg(lG1) or after . .
measuremen teachers (1G2) conductin videebased support Coding procedurébased orDuckers et al., 2032
time points) N=42 analyses 9

Note.PV = professional vision
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ABSTRACT ARTICLE HISTORY
This study investigates the development of competencies of knowl- Received 11 July 2023
edge about classroom management (KCM) and professional vision of ~ Accepted 10 July 2024
classroom management (PYCM), their interrelation throughout tea- KEYWORDS

cher education, and the contribution of learning opportunities to Professional vision: teacher
their development. KCM and PYCM of 34 bachelor’s and 102 master's education; teacher
stucdent teachers from Germany were measured before and after competencies; classroom
their bachelor's and master’s studies and after the induction pro- management

gram. Multilevel models indicate an increase in master's student

teachers’ KCM and PYCM, although their PVCM decreased during

the induction program. Cross-lagged panel analyses showed that

PVCM at the end of the master's program predicted KCM after the

induction program. Theoretical and practical learning opportunities

did not affect the development of KCM and PYCM during the induc-

tion program; reflection even proved to have detrimental effects on

the development of KCM. These results indicate the peculiarity of the

induction program for developing KCM and PYCM.

Introduction

Effective classroom management is a crucial component of teaching quality, alongside
instructional and emotional support (Kunter et al. 2013; Pianta and Hamre 2009; Praetorius
et al. 2018). Studies have indicated that effective classroom management is linked to students’
cognitive and motivational developrent (Korpershoek et al. 2016; Kunter et al. 2013), as well as
teachers’ health (Friedman 2006) and job satisfaction (Dicke et al. 2015). In Germany, teacher
educaticn aims to equip student teachers with the necessary competencies for effective
classroom management in the first academic phase at university, followed by a practice-
oriented induction program. However, many student teachers still struggle with classroom
rmanagement, and teacher education has been criticized for its ineffective preparation and lack
of practical orientation (He and Cooper 2011; Korthagen 2010).

To address this concern, research on teacher education has refocused on the knowledge
and skills of classroom management that aim to bridge the gap between theory and practice.
In line with the perception-interpretation-decision-making (PID) model (Blémeke, Gustafsson,
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and Shavelson 2015), these competencies include knowledge about classroom management
(KCM) and prefessional vision of classroom management (PYCM), which are closely connected
concepts (Kersting et al. 2010). KCM entails knowledge about theoretical concepts of class-
room management and how to implement them when teaching (Berliner 2001) to evaluate
appropriate alternatives of action (Fenstermacher 1994). PYCM mediates KCM toward perfor-
mance in the classroom threugh processes of percepticn, interpretation, and decisicn-making
(Blémeke et al. 2022), which involve not only cognitive but also affective-motivational disposi-
tions (Blémeke, Gustafsson, and Shavelson 2015).

To comply with demands formulated by debates on reforms in teacher education (e.g.
Wilson, Floden, and Ferrini-Mundy 2001), teacher education has started implementing
theoretical and practical learning opportunities in an induction program. These learning
opportunities aim to support student teachers in building on the knowledge they acquire
at university (Chitpin, Simon, and Galipeau 2008; Zeichner 2010), developing teacher
expertise (Berliner 2001), and applying principles of reflective practice (Schon 1883). In
these learning opportunities, student teachers can learn about concepts of classroom
management, which they can then apply in the classroom and discuss with their super-
visors for reflection (Certina and Thames 2013). Hence, developing KCM and PYCM
throughout teacher education could redress the deplored theory-practice division with
the help of learning opportunities in the induction program.

Given these deliberations, the development of KCM and PYCM and their interrelation
appears to be a crucial task of teacher education in preparing student teachers for effective
classroom management. However, the development of competencies for bridging the gap
between theory and practice has only recently been investigated. Although the PID model
(Blémeke, Gustafsson, and Shavelson 2015) frames knowledge as a prerequisite of PVCM, their
interrelation of KCM and PVYCM throughout teacher education has hardly been investigated.
Furthermore, it remains unclear how learning opportunities contribute to developing KCM and
PVCM. Information on the longitudinal development of classroom management competen-
cies could offer insight into individual trajectories and the interrelation of KCM and PYCM
througheout teacher education. Analyzing learning opportunities in the induction program as
predictors of this development can help us understand how contemporary teacher education
contributes to competency development (Terhart 2012).

Classroom management

Along with instructional and emotional support, classroom management is a generic dimen-
sion of teaching quality (Pianta and Hamre 2009; Praetorius et al. 2018). Based en several
studies on classroom management that implemented classroom observations or classroom
videos (e.g. Kounin 1970; Van Tartwijk et al. 2009), Gold and Holodynski (2017) conceptualized
three facets of effective classroom management:

(1) Monitoring: The teacher constantly monitors the classroom and demonstrates
awareness of all events happening in the classroom (withitness; Kounin 1970;
Wolff et al. 2018).

(2) Managing momentum: The group focus can be sustained by actively encouraging
the students to contribute to the lesson and maintaining their attention (Doyle
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2006). Students’ attention is maximized through their involvement, while the
smoothness of the lesson is supported (Kounin 1970).

(3) Rules and routines: A teacher must express clear expectations of students’ behavior
(Evertson and Emmer 2012). Establishing rufes and routines can help manage social
processes while supporting the lesson’s structure.

Expert teachers orchestrate these facets systematically and comprehensively to prevent
disruptions while supporting students’ cognitive engagement (Emmer and Stough 2001),
which in turn supperts students’ learning and motivation (Korpershoek et al. 2016; Kunter
et al. 2013). Therefore, teacher education should prepare student teachers to implement
effective classroom management.

German teacher education

German teacher education aims to impart competencies necessary for effective classroom
management in a two-phase model (Cortina and Thames 2013). During the first academic
phase at university, student teachers acquire knowledge about their subjects during their
bachelor's and subsequent master’s studies. The few pedagogical seminars in the first phase
focus on theoretical concepts of classroom management (K&nig 2012). In the second phase,
student teachers participate in an induction program that lasts about a year, depending on the
federal state, before beginning their early career phase. In this phase, student teachers gain
practical experience in schools, accompanied by theoretical learning opportunities intended
to connect knowledge with teaching experiences (Cortina and Thames 2013).

Although this two-phase model in teacher education is designed to build knowledgein
the first phase and bridge the gap from theory to practice in the second phase, student
teachers still struggle to implement effective classroom management (He and Cooper
2011). Therefore, the two-phase model has long been under discussion (Kerthagen 2010).
In an effort to enhance competency development, continuity in teacher education has
been called for (Wilson, Floden, and Ferrini-Mundy 2001) to connect acquired knowledge
from the academic phase at university with teaching practice at scheol. In response,
research on teacher education has argued for a renewed focus on the competencies
necessary to overcome the gap between theory and practice.

KCM and PVCM as classroom management competencies

According to the PID medel, these important competencies entail cognitive dispositions
(knowledge) and processes of professional vision, which are modeled along a continuum
toward teaching performance (Blomeke, Gustafsson, and Shavelson 2015). Hence, to be able to
implement effective classroom management, teachers need the cognitive dispositions of KCM
and PYCM. These competencies are situated in nature (for a conceptualization, see Brown,
Collins, and Duguid 1989) and meet the need to develop more practical and usable compe-
tencies in the context of teacher education (Korthagen 2010). KCM encompasses declarative
knowledge about concepts of classroom management and knowledge regarding how to
implement these concepts (Berliner 2001; *wisdom of practice’; Shulman 1988, 13). This
includes strategic KCM, which prompts teachers to use their knowledge about concepts of
classroom management to be able to evaluate and judge alternatives of action
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(Fenstermacher 1994). In comparison, PVCM entails processes of perception, interpretation, and
decision-making (i.e. PID; Blémeke, Gustafsson, and Shavelson 2015; Sherin and van Es 2009),
which are influenced and guided by both cognitive and affective-motivational dispositions.
Hence, knowledge and professional vision are proposed to form an interrelated system
(Kersting et al. 2010; Kdnig et al. 2014), and PYCM mediates between cognitive dispositions
(KCM) and teaching performance (i.e. the implementation of classroom management)
(Blémeke et al. 2022). Therefore, with the development of KCM and PVCM, teacher education
could suppert student teachers in dealing with reported challenges of classroom management
and could mitigate the theory-practice divide in teacher education. However, research on
teacher education has only recently taken an interest in investigating the development of
these competencies.

Development of KCM and PYCM throughout teacher education
How does KCM develop?

To investigate the development of KCM throughout teacher education, the interna-
tionally designed study ‘TEDS-M’ assessed KCM alongside aspects of general peda-
gogical knowledge in the cognitive processes of recalling, understanding/analyzing,
and creating {Kénig and Blémeke 2009). Cress-sectional studies investigating KCM
with the TEDS-M instrument have suggested a linear development throughout
teacher education (Kénig 2012; Kénig and Kramer 2016; see also Lenske et al.
2015). Looking at the different phases of teacher education, student teachers seem
to acquire KCM concepts in the first phase of teacher education and knowledge
regarding hew to apply these concepts in the second phase (Kénig 2012). Westphal
et al. (2018) confirmed these results in a study measuring KCM exclusively in the first
phase of teacher education. This indicates the transformation of declarative knowl-
edge into more practice-oriented knowledge throughout teacher education.

While cross-sectional studies provide information about a particular time point,
longitudinal studies can provide valuable insight into how individuals change over
time. Therefare, researchers have implemented longitudinal designs to consider these
individual differences when investigating the development of KCM. For instance,
Kénig (2012) replicated the findings from cross-sectional studies when the develop-
ment of KCM was assessed using the TEDS-M instrument. Longitudinal studies mea-
suring KCM exclusively have confirmed these findings (Schlag and Glock 2019;
Westphal et al. 2018). For instance, Schlag and Glock (2019) found a significant
increase in KCM in the first phase of teacher education. However, a more recent
longitudinal study investigating KCM in the context of general pedagogical knowledge
found a decrease after pre-service teachers entered the induction program (Kdnig
et al. 2024).

How does PVCM develop?

Existing studies on the development of professional vision have primarily investigated
cross-sectional expert-novice differences and have focused on classroom management
(Stahnke, Schueler, and Roesken-Winter 2016). These studies have suggested that
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professional vision develops over time (Jacobs, Lamb, and Philipp 2010; Santagata and
Yeh 2016) and that higher professional vision is linked to higher degrees of expertise
(Berliner 2001; Gold and Holodynski 2017; Kdnig and Kramer 2016). For example, Jacobs,
Lamb, and Philipp (2010) and Yang, Kénig, and Kaiser (2021) found a linear development
of professional visicn throughout teacher education based on cross-sectional differences
between different teachers’ expertise levels (student, early career, and practicing tea-
chers). Te confirm these results using longitudinal designs, Orschulik (2021) conducted
a study with student teachers in the first phase of teacher education and feund
a significant increase in professional vision. However, studies including the induction
program have found a decrease in professional vision (e.g. Barenthien et al. 2023; Bastian
et al. 2022) and have suggested that, during transitions between career stages through-
out teacher education (e.g. into the induction program), teachers’ competence develop-
ment could be prone to decrease (Patterson 2019).

How are KCM and PVCM interrelated throughout teacher education?

Because knowledge guides perception, research on teacher expertise has suggested that,
with growing expertise and deliberate practice, teachers develop flexible and intercon-
nected knowledge structures (Berliner 2001), which can help them perceive and interpret
relevant classroom situations quickly and purposefully (Wolff et al. 2016). Therefore, the
PID model (Blémeke, Gustafsson, and Shavelson 2015) assumes that teachers need the
knowledge to perceive and interpret classroom situations and thus develop professional
vision. However, only a few studies have addressed how KCM and PYCM predict each
other in terms of their development throughout teacher education. Initial findings have
indicated positive correlations between the development of knowledge and professional
vision, with a stronger interrelation during the first phase of teacher education than
during the second phase (Barenthien et al. 2023). Moreover, Kénig et al. (2014) found
that knowledge after the induction program did not predict the ability to interpret
classroom situations four years later and found correlations between the two competen-
cies only after the induction program. This indicates that the induction program seems
peculiar for developing competencies that aim to bridge the gap between theory and
practice. Hence, the interrelation of KCM and PYCM and how they predict each other
remain unclear.

How do learning opportunities contribute to the development of KCM and PVCM?

To develop KCM and PVCM, teacher education has implemented learning oppor-
tunities. The induction program primarily implements theoretical and practical
learning opportunities that aim to develop KCM and PVCM. Practical learning
opportunities {school experiences), along with theoretical learning opportunities
(seminars), aim to link theory and practice (Korthagen 2010; Zeichner 2010) to help
student teachers connect KCM to classroom situations mediated by PVCM. In
theoretical learning opportunities, student teachers can talk about these concepts,
try them out in a safe envirenment, and reflect on them with other student
teachers (Laschke and Kdnig 2014). In practical learning opportunities, student
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teachers can observe these concepts, try them out in an actual classroom environ-
ment, and reflect on them with supervisors (Laschke and Kénig 2014).

Most studies on the influence of learning opportunities on knowledge and
professional vision were conducted in the first phase of teacher education (e.g.
Mertens and Grdsel 2018; Orschulik 2021; Schlag and Glock 2019; Westphal et al.
2018; Weyers, Felske, and K&nig 2022). Practical and thecretical learning opportu-
nities have been found to positively affect KCM as a facet of general pedagogical
knowledge (Kdnig et al. 2017; Weyers, Felske, and Kénig 2022) or KCM exclusively
(Schlag and Glock 2019; Westphal et al. 2018). To our knowledge, the only study in
the induction program revealed that student teachers increased KCM significantly
because of the higher number of practical learning opportunities (Voss, Kunter, and
Baumert 2011).

Regarding the development of professional vision, research has suggested that,
with deliberate practice, professional vision increases (Berliner 2001; Ericsson,
Krampe, and Tesch-Romer 1993). Taking up this idea, Orschulik’'s (2021) longitudi-
nal study in the first phase of teacher education showed that practical learning
opportunities positively affect professional vision development. In centrast, in
a cross-sectional design, Todorova et al. (2017) found only positive effects of
theoretical learning opportunities on professional vision. However, studies on
how learning opportunities in the induction program affect professional vision
are missing.

Aim of the study

The goal of this study was tc understand student teachers’ development of KCM and
PVCM throughout teacher education. Using a longitudinal design, we assessed
a cohort of bachelor's student teachers throughout their bachelor’'s studies and
a cohort of master's student teachers throughout their master’s studies and their
induction program. Our first research question addressed how KCM and PYCM develop
througheut teacher education (RQT). We expect KCM (hypothesis 1a) and PVCM
(hypothesis 1b) to increase throughout teacher education. We also conducted explora-
tory analyses to investigate deviations from the linear development of PVCM, as recent
studies have indicated such deviations (Barenthien et al. 2023; Bastian et al. 2022).
Given that KCM is a prerequisite for PYCM, we were interested in how KCM and PVCM
are interrelated throughout teacher education (RQ2). Based on previous findings, we
assume that KCM and PVCM are positively correlated and that KCM predicts PVCM at
a later measurement time point for bachelor's (hypothesis 2a) and master’s student
teachers (hypothesis 2b). Given that teacher education implements learning opportu-
nities to develop KCM and PVCM in the induction program, we additionally analyzed
how learning opportunities affect the development of KCM and PVCM in the induction
program (RQ3). We expect learning opportunities to positively affect the development
of KCM (hypothesis 3@) and PVCM (hypothesis 3b).
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Method
Design and sample

The sample consisted of elementary school student teachers from four different
universities in Germany. Two cohorts were investigated. The first cohort was examined
at the beginning (t1) and the end (t2) of the student teachers’ bachelor’s studies. It
consisted of N=34 bachelor’s student teachers (85.3% female, age: M = 23.67 [SD =
5.40]) enrolled in a three-year bachelor’'s program in teacher education. The secend
cohort was examined at the beginning of their master’s studies (t1), after nine months
at the end of their master’'s studies (t2), and after 27 months at the end of the
induction program (3). A total of N=102 master's student teachers (89.2% female;
age: M =27.84 [SD = 3.88]) participated. At t1 n =99, t2 n=280 (18.6% dropouts), and t3
n =46 master’s student teachers (51.0% dropouts) participated in the study.

The study’s participants voluntarily took part in the study and provided their informed
consent. As the study posed no potential harm or discomfort to the participants and was
therefore considered low-risk research, it did not require any formal approval from an
institutional or governing board. We adhered to the ethical guidelines set forth by the
American Psychological Association and the Code of Ethics of the World Medical
Association (Declaration of Helsinki) for conducting research involving human subjects.
We excluded the individual measurement time points of two bachelor’'s and three
master’s student teachers because their test processing time was lower than the required
minimum (e.g. assessed by viewing a video in the professional vision test). We treated
these as missing data in the statistical analyses.

We conducted independent t-tests to account for differences between the participants
and the dropouts in the master’s cohort and found that the dropouts’ KCM at t2, {(97) =
0.91, p=.368, and 13, t{97)=0.56, p=.578, did not significantly differ from the partici-
pants. Similarly, for PYCM, we found no differences between the participants and the
dropouts at t2, H{97)=1.82, p=.074, and 3, t{87)=0.96, p= .342.

Measures

Kcm

A situational judgment test by Gold and Holedynski (2015) assessed student teachers’
KCM by eliciting the use of their knowledge of classroom management concepts (mon-
itoring, managing momentum, and establishing rules and routines) to judge and evaluate
different alternatives of action. Therefore, each item consisted of a short description of
a classroom scenario with several accompanying alternatives of action that the partici-
pants rated for effectiveness on a scale from very good (A) to failed (F). Each scenario was
a complexity-reduced situation description that concentrated on information relevant to
one specific classroom management aspect. The test included 10 items: three for mon-
itoring, three for managing momentum, and four for establishing rufes and routines.

The student teachers’ answers were compared to the master rating developed by Gold
and Holedynski (2015). If a participant’s answer matched the master rating regarding the
relationship between two strategies (e.g. [al giving a succinct command is less appropriate
than [c] a nonverbal intervention), 1 point was awarded. Otherwise, they received zero
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Table 1. Internal consistency (Cronbach’s a) of tests on KCM and PVCM.

Bachelor’s student teachers Master’s student teachers
Scale t1 t2 11 2 3
KCM J70 63 859 811 .800
PV CM 915 917 862 .898 .896

KCM = knowledge about classroom management, PYCM = professional vision of classroom management.

points. The internal consistency for the situational judgment test was good for bachelor’s
and master's student teachers across all measurement time points (see Table 1).

PVCM

A video-based test by Gold and Holodynski (2017) was used to assess PYCM with four
video clips (2-5 minutes) of authentic classroom situations at an elementary school and
47 rating items describing (16 itemns) and interpreting (31 items) the teacher’s classroom
management behavior. Different items tapped into three facets of classroom manage-
ment {(monitoring [15 items], managing momentum [16 items], and establishing rules and
routines [16 items]) (see Table 2) on a 4-point scale from agree (1) to disagree (4). In
contrast with the situation descriptions in the KCM test, the videos displayed the complex-
ity, multidimensionality, and simultaneity of a classroom to challenge student teachers to
notice and interpret relevant classroom management situations out of a wide range of
information.

Student teachers’ answers were compared to the master rating from Gold and
Holodynski (2017). They received 1 point if their answer matched the master rating and
zero points if they chose another option. The PYCM test’s overall internal consistencies
were high (see Table 1).

Learning opportunities

Based on Laschke and Konig's (2014) survey on learning opportunities in teacher educa-
tion from the TEDS-M study, we developed a survey to rate learning opportunities
regarding classroom management. Five different facets of classroom management were
assessed: monitoring, managing momentum, smoothness, group mobilization, and estab-
fishing rules and routines. At the end of the induction program, on three different scales of
learning opportunities, master’s student teachers rated theoretical fearning opportunities

Table 2. Example items of perceiving and interpreting the three facets of classroom management,

Perceiving Interpreting
Monitoring
The teacher reprimanded one inattentive Some students were distracted because the teacher did not
student.’ succeed in preventing all interruptions quickly enough.’
Managing Momentum
‘The teacher uses a sign to initiate the transition ‘Some students could not follow the lesson because the teacher
from individual work to joint work.” explained too quickly.”

Establishing Mdes and Routines
The teacher reminds the class about the rules on  The teacher has successfully established classroom rules.”
how to behave in the lesson.

Adapted from ‘Using Digital Video to Measure the Professional Vision of Elementary Classroom Management: Test
Validation and Methodological Challenges,” by Gold and Holodynski (2017), Computers & Education 107, 18, {doi:/10.
1016/j.compedu.2016.12.012).
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(whether they [1] addressed the facet theoretically in the seminar, [2] tried to implement
the facet in the seminar, [3] reflected on the facet in the seminar),' practical leaming
opportunities (whether they [4] could observe the facet in the classroom context, [5] tried
out the facet in the classroom context), and reflection (whether they [6] reflected on the
facet with other teachers) for each of the five abovementioned facets of classroom
management on a 5-point scale from never (1) to very frequently (5).

The internal consistency of the items relating to theoretical (1-3; Cronbach’s a=.91)
and practical learning opportunities (4-5; Cronbach’s a=.91) across the five facets of
classroom management was very satisfactory. The item regarding reflection across the
five facets displayed high internal consistency (6, Cronbach’s a = .90).

Procedure

For each measurement time peint, student teachers repeatedly completed all tests in the
context of an online survey with the Unipark tool.

Statistical analyses

To model the develocpment of KCM and PVYCM, we estimated longitudinal multilevel
models in Mplus, with measurement time points at level 1 and bachelor’s and master’s
student teachers at level 2. Longitudinal multilevel medels have advantages over analyses
of variance in specifying the variance—covariance structure of errors in paired measure-
ments (Bryk and Raudenbush 1987; Singer and Willett 2003). To account for interindivi-
dual differences, we allowed free estimation of parameter variances and covariances in
the randem effects model (Heck, Thomas, and Tabata 2013). Missing data were estimated
using the maximum likelihood methead, which yields unbiased results.

To assess the development of KCM and PYCM (RQT), we fitted separate longitudinal
multilevel models for bachelor’'s and master’s student teachers as linear trends (time-
linear). This resulted in four models: two models for bachelor’s student teachers (KCM and
PVCM) and two models for master’s student teachers (KCM and PVCM). For bachelor's
student teachers, we adjusted the measurement time points to 0 (t1) and 1 (t2). For
master’s student teachers, we coded the three measurement time points on a scale of 0-1.
The initial measurement time point at the start of the master’s program (t1) was coded as
0, while the third measurement time point 27 months after (t3) the end of the induction
program was coded as 1. The second measurement time point nine months after the first
(t2) was assigned a value of 0.33.

Because recent studies have indicated deviations from this linear development (e.g.
Bastian et al. 2022), we additionally modeled a quadratic development of master's student
teachers’ PVCM (time-quadratic). The fixed effects showed intraindividual development of
KCM and PYCM, whereas random effects displayed interindividual differences.

To investigate the interrelation between KCM and PYCM for bachelor’s and master’s
student teachers (RQ2), we modeled paths and cross-paths using a cross-lagged panel
design (CLP). CLPs consider (1) the lagged collection of dependent and independent
variables, (2) the covariation over time, and (3) the exclusion of alternative explanations
through concurrent cross-paths (Reinders 2006). Thus, a variable at one measurement
time point can predict another variable at a later measurement time point (Nachtigall
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et al. 2003) while regarding intraindividual stability, mean interrelation, and cross-
correlations across all measurement time points. We calculated two CLPs: one for bache-

or's student teachers with two measurement time points and one for master’s student

teachers with three measurement time points.

To investigate the effect of learning oppeortunities on the development of KCM and

PVCM (RQ3), we calculated another longitudinal multilevel model for the master’s student
teachers from 12 to t3 and included the scales of learning opportunities (theoretical
learning opportunities, practical learning opportunities, and reflection) as predictors at
the student teacher level.

Results

The means and standard deviations are displayed in Table 3.

Development of KCM and PVCM

Table 4 shows the models’ estimates for bachelor’s and master’s student teachers’
development of KCM and PYCM (RQ1). The results for the fixed effects revealed no
significant development of bachelor's student teachers’ KCM and PVCM, while
master’s student teachers were found to have significantly increased KCM and
PVCM (time-linear). Because we were interested in possible deviations from linear
development, we conducted explorative analyses in a quadratic model and found
that master’s student teachers’ positive development of PVCM decreased during
the induction program (time-quadratic). Random effects revealed interindividual

Table 3. Descriptive statistics of KCM and PYCM.

Bachelor’s student teachers Master’s student teachers

tl 2 tl 2 3
Scale M(5D) n M(5D) n M(5D) n M(SD) n M(SD) n
KCM 0.74 ©.10y 31 0.76 (0.11) 32 0.78(0.09) 99  0.79(0.08) 80 0.82(0.06) 43
PVCM 035019 31 0.41(0.23) 32 047017 99 054027y 80 053(021) 46

KCM =knowledge about classroom management; PYCM = professional vision of classroom management; standard
deviations are in parentheses.

Table 4. Multilevel analyses of the development of KCM and PYCM throughout teacher education.

Model KCM Bachelor Model PYCM Bachelor Model KCM Master Model PYCM Master

Effect Value? P Value® P Value® p Value® P
Fixed Effects

Intercept 0.735 <.001 0357 <.001 0.779 <.001 0466 <.001
Time-linear 0.022 248 0.054 080 0.040 001 0353 <.001
Time-guadratic —0.291 <.001
Random Effects

Intercept 0.006 .009 0.030 001 0.004 001 0022 <.001
Time-linear 0.002 523 0013 279 0.002 494 0015 595
Time-quadratic 0.020 333

86

KCM = knowledge about dassroom management; PYCM = professional vision of dassroom management *Fixed effects
are nonstandardized regression coefficients; random effects are estimated variances.
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differences between bachelor's and master’s student teachers’ KCM and PYCM at
the beginning of their bachelor’s and master’s studies (intercept) but no interindi-
vidual differences in the development of KCM and PVCM (time-linear and time-
quadratic).

Interrelation of KCM and PVCM throughout teacher education

Figure 1 displays estimates of the CLP analyses of the interrelation of bachelor’s student
teachers” KCM and PVCM (RQ2). However, a nonsignificant correlation at t1 and t2 and
nonsignificant cross-paths indicated no relationship between KCM and PVCM for student
teachers during their bachelor’s studies.

The CLP analyses of master’s student teachers’ interrelation of KCM and PVCM are
displayed in Figure 2 (RQ2). Significant correlations between KCM and PYVCM at t1 and t2
indicated a positive interrelation between KCM and PYCM during their master’s studies.
However, a nonsignificant correlation at t3 suggested no interrelation between KCM and
PVCM at the end of the induction program. Both cross-paths between t1 and t2 were
nonsignificant, indicating no predictive interrelation between KCM and PVCM throughout
their master’s studies. In contrast with our assumptions and the PID model, one significant
cross-path from t2 to t3 indicated that PYCM at the end of the master’s program predicted
KCM at the end of the induction pregram. Because the cross-path between KCM at t2 and
PVCM at t3 was nonsignificant, our assumption that KCM predicted PYCM could not be
confirmed.

691>

PVCM tl » PVCM 12
2201

135 297
—.004

KCM tl KCM t2

AggErE

Figure 1. Interrelation between Bachelor's student teachers’ PYCM and KCM. Note. KCM = knowl-
edge about classroom management; PYCM = professional vision of classroom management; *p < .05.
*p < .01. ¥*%p < .001.
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PVCM tl PVCM 12 . PVCM 3

Figure 2. Interrelation between master's student teachers’ PYCM and KCM. Note. KCM = knowl-
edge about classroom management; PYCM = professional vision of classroom management; *p < .05.
*p < .01, ***p < .001.

Table 5. Multilevel analyses of the effect of learning opportunities on the development of
KCM and PVYCM in the induction program.

Model KCWM Model PYCM
Fffect Value, p Value, P
Fixed Effects
Theoretical learning opportunities —0.017 387 -0.071 299
Practical learning opportunities 0.033 104 0.043 541
Reflection —0.026 042 -0.008 .859

KCvi = knowledge about dassroom management; PYCM = professional vision of classroom management,
*Fixed effects are nonstandardized regression coeffidents.

The effect of learning opportunities on the development of KCM and PVCM

Table 5 shows the estimates of the effects of theoretical and practical learning opportu-
nities on the development of KCM and PVCM during the induction program. The fixed
effects revealed no significant effect of theoretical and practical learning opportunities on
the development of KCM or PYCM. Thus, neither theoretical nor practical learning oppor-
tunities seemed to contribute to the development of KCM and PYCM. However, the
negative significant fixed effect of reflection on the development of KCM indicated that
learning opportunities involving reflection had a detrimental impact on the development
of KCM. The effect of reflection on PYCM was nonsignificant.

Discussion

The present study longitudinally investigated the development of KCM and PVYCM
throughout teacher education. Since longitudinal research on the development of
KCM and PYCM and their interrelation is scarce, our study aimed to examine how
KCM and PVCM develop and how they are interrelated throughout teacher education.
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The study also provided insights into the effects of learning opportunities on the
development of KCM and PVCM. The study involved bachelor’s student teachers in
their bachelor’'s studies and master's student teachers in their master’s studies and
their induction program.

Development of KCM and PVCM

For RQ1, we investigated how KCM and PYCM develop througheout teacher education. We
could only partially confirm the hypothesized linear development of KCM (hypothesis 1a)
and PVCM (hypothesis 1b) found in previous studies (e.g. K&nig 2012; Yang, Konig, and
Kaiser 2021). KCM and PVCM did not significantly increase throughout the bachelor’s
program, but master’s student teachers significantly developed KCM throughout their
master’s studies and the induction program. However, the explorative analyses of the
development of PYCM indicated a decrease during the induction program following an
initial increase during the master’s program. Overall, bachelor's and master’s student
teachers developed similarly in KCM and PYCM throughout teacher education.

The missing development during bachelor’s studies could be because bachelor's
student teachers have not yet acquired sufficient declarative knowledge about concepts
of classroom management (see also Kdnig 2012). KCM is conceptualized as the use of
knowledge about concepts of classroom management (Shulman 1986) for evaluating
alternatives of action in a classreom situation (Gold and Heoledynski 2015). Sufficient
knowledge about concepts of classroom management is a prerequisite for bachelor’s
student teachers to transform this knowledge into usable knowledge (derived from
Anderson and Krathwohl 2001) to evaluate alternatives of action. Because professional
vision is another indicator of usable knowledge (Blédmeke, Gustafsson, and Shavelson
2015), bachelor’s student teachers’ insufficient KCM might also have a restraining effect
on their development of PVCM. In contrast, master’s student teachers in the inducticn
program might have already acquired sufficient knowledge for transformation processes
into KCM.

Developments in the transition of student teachers from the first phase into the
induction program generally indicate the extent to which KCM and PYCM acquired in
the first phase at university support pre-service teachers in teaching practice. However,
pre-service teachers face the challenge of acting in real-life classrooms based on the
classroom management competencies acquired at university. Because of their experience
with teaching practice, teachers often have already unified and automatized processes of
perception and interpretation into decision-making (Berliner 2001; Wolff, Jarodzka, and
Boshuizen 2021). It is possible that because pre-service teachers in the induction program
have gained experience in the classroom context, they may have already automatized
processes of perception and interpretation over the course of the induction program and,
therefore, have decreased in PVCM, as assessed by the video test. This is supported by the
fact that pre-service teachers mainly develop in the PVCM facet of decision-making when
faced with real-world classroom situations in the induction program (Kénig 2012). While
the PVCM test did not capture decision-making as a facet of PVCM, the situational
judgment test assessed the decision-making component as part of KCM by requiring
participants to evaluate alternatives of action. This could explain why pre-service teachers
developed in KCM but decreased in PYCM during the induction program.
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Nevertheless, studies have indicated that experienced teachers perform significantly
better in perceiving and interpreting classroom situations (PVCM; e.g. Geld and
Holodynski 2017; Jacobs, Lamb, and Philipp 2010) than student or pre-service teachers.
Because there remains a disconnection between theoretical learning at university and
teaching practice at school (Tatto, Redriguez, and Reckase 2020), pre-service teachers are
highly challenged when transitioning frem the academic envirecnment of the university to
teaching practice (Stokking et al. 2003). They must switch from the passive perspective of
the observer to actors in real-life classroem situations. Therefore, PYCM acquired at
university may be ‘inert” (Renkl, Mand|, and Gruber 1996); thus, pre-service teachers can
articulate it when passively observing classrooms but struggle to use it actively in
teaching practice. Perhaps the development of PYCM may not be fully linear but has
‘stops, starts, and digressions’ (Patterson 2019, 4). Further studies should investigate
longer periods of time to capture the development of PYCM throughout teacher educa-
tion with more differentiated instruments or methods suggested to measure professional
vision (Nuckles 2021).

Interrelation between KCM and PVCM throughout teacher education

For RQ2, we examined the interrelation between KCM and PVCM throughout teacher
education. We assumed that positive correlations would be found between KCM and
PVYCM and that KCM would predict PYCM during the bachelor’s pregram (hypothesis 2q)
and during the master's program and the induction program thypothesis 2b). The findings
from the CLP analyses revealed no correlations between KCM and PVCM, and KCM did not
predict PVCM, or vice versa, for the bacheler’s program. In the master’s cohort, we could
only confirm the expected positive correlations between KCM and PVCM for the master’s
program, but this was not the case for the induction program. In contrast with our
assumptions, the enly significant cross-path interrelation indicated that PYCM at the
end of the master’s program (t2) predicted KCM at the end of the induction program (t3).

Although many studies have found positive correlations between knowledge and
professional vision at varicus stages throughout teacher education (e.g. Kdnig et al.
2014), we could not replicate these results for the bachelor’s student teachers and not
after the induction program. The nonsignificant correlations for the bachelor’s program
could indicate that student teachers have not yet built up an interconnected KCM knowl-
edge base (Berliner 2001). Presumably, student teachers need minimum KCM to guide the
processes of PVCM; therefore, PVCM does not develop during the bachelor’s program.
Moreover, the nonsignificant correlation between KCM and PVCM after the induction
program could be associated with the decrease in PYCM during the induction program.

Our cross-path results also could not replicate Blomeke, Gustafsson, and
Shavelson’s (2015) assumption that KCM is a prerequisite for PYCM. However,
Santagata and Yeh (2016) suggested a bi-directionality in the interrelation between
knowledge and professional vision. With the increasing deliberate practice of
teaching in the induction program, student teachers improve their abilities to
perceive, interpret, and make decisions while also expanding their knowledge
through valuable classroom experience (Santagata and Yeh 2016). Since PVCM is
a prerequisite for teaching practice (Bldmeke et al. 2022; Bldmeke, Gustafsson, and
Shavelson 2015), the ability to perceive and interpret classroom situations might
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help in evaluating alternatives of action in classroom situations (see also Koénig
et al. 2014). Hence, Santagata and Yeh's (2016) claim that the development of
professional vision could also lead to increases in knowledge could be shown in
our study.

The effect of learning oppartunities on the development of KCM and PVCM

RQ3 investigated the effect of learning opportunities on the development of KCM
(hypothesis 3a) and PYCM (hypothesis 3b) during the induction program. Contrary to our
hypotheses and previous studies from the first phase (e.g. Mertens and Gréasel 2018;
Schlag and Glock 2019; Weyers, Felske, and Kdnig 2022), neither theoretical nor practical
learning opportunities affected the development of KCM or PYCM during the induction
program. In terms of reflection, a negative significant effect indicated a detrimental effect
on KCM in the induction program, whereas the effect of reflection on PVCM was
nonsignificant.

One explanation for the nonsignificant effects of theoretical and practical learning
opportunities on the development of KCM and PYCM could be that we surveyed only the
quantity. However, several studies have shown that the quality of learning opportunities
affects the development of competencies (e.g. Klemenz, Konig, and Schaper 2019).
Furthermore, research has also suggested that, when student and pre-service teachers
encounter practical experiences at school, the accompanying theoretical and practical
learning opportunities must be aligned for effective competency development (e.g.
Westphal et al. 2018). Pre-service teachers attending theoretical learning opportunities
usually experience practical learning oppertunities at different scheols. Accordingly, it is
difficult to align pre-service teachers’ school experiences with the contents of the thecre-
tical learning cpportunities, or vice versa. This nonalignment of theoretical and practical
learning opportunities in the induction program could have caused pre-service teachers
to be unable to translate KCM and PVYCM from theoretical to practical learning opportu-
nities, or vice versa.

An explanation for the negative effect of reflection on KCM could be that the
disparity between the academic environment of university versus teaching practice
(Tatto, Rodriguez, and Reckase 2020), as well as the different philoscphies of the two
phases, may be an obstacle that pre-service teachers face in the induction program
(Bullough and Draper 2004). Due to the necessity for pre-service teachers to adapt to
a community of teaching practice, they may become disconnected from the practices
of the academic community and the learned theoretical concepts (e.g. Chitpin, Simon,
and Galipeau 2008). Consequently, student teachers might encounter challenges
transferring knowledge from the first phase to teaching practice (Korthagen 2010).
However, debates on reforms in teacher education have argued for continuity between
the two phases of teacher education (Wilson, Floden, and Ferrini-Mundy 2001). Pre-
service teachers must be supported to enhance their competencies (Chitpin, Simon,
and Galipeau 2008; Zeichner 2010) for the development of teacher expertise (Berliner
2001) and to become reflective practitioners (Schon 1983). It is a serious challenge for
teacher education to close the gap between the two phases of teacher education and
to mediate between the two philosophies encountered at university and in teaching
practice at schools.
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Limitations

Some methodological limitations of this study should be discussed. First, because
the study implemented no real control group, the development of KCM and PVCM
could result from test repetition effects, which might impair the interpretation of the
results. However, the intervals between measurement time peints were relatively
long; thus, repetition effects are very unlikely. Second, the sample of bachelor’s
student teachers only barely exceeded the requirement of 30 for multilevel analyses
(Singer and Willett 2003), which might lead to impaired reliability of the results.
Nevertheless, while previous studies have found significant development, particularly
in declarative knowledge about concepts of classroom management (e.g. Kénig
2012), our study implemented instruments investigating competencies that aim to
bridge the gap between theory and practice (Gold and Holodynski 2015, 2017). It is
an impertant finding that bachelor’s student teachers do not develop classroom
management competencies during their bachelor’s studies, because this shows that
a sufficient foundation of knowledge of concepts about classroom management
must be imparted by teacher education before classroom management competen-
cies can develop. Third, although we could successfully obtain data cn learning
oppeortunities from the induction program ratings, it was based solely on self-
reports; therefore, bias could be involved. Furthermore, due to organizational obsta-
cles, we have no information on the curricula of the induction program or on the
quality of the learning opportunities, which differ among different locations.
Additional data on the curricula and quality of learning opportunities throughout
teacher education (e.g. data from teacher educators, observation ratings on the
quality of learning opportunities, or a subset of interviews with student teachers
participating in the induction program) could provide insights into how learning
opportunities affect the development of KCM and PVCM.

Although our study was conducted specifically in the context of German teacher
education, it should be noted that only a few studies have conducted multilevel and
CLP analyses to investigate the development of classroom management competencies
throughout teacher education. This exceptional feature of the present study provides
insight into the development of student teachers’ KCM and PVCM, their interrelation,
and the effect of learning oppertunities on their development. It is an important
finding that KCM and PYCM might not develop fully linearly and that learning oppor-
tunities in the induction program do not positively affect the development of KCM and
PVCM, as this finding shows the peculiarity of the induction program in the context of
teacher education. Future research should increasingly focus on competency develop-
ment and the effectiveness of learning opportunities in the context of the induction
program.

Note

1. Another rating item surveyed whether master’s student teachers in the induction program
watched classroom videos in connection with classroom management. Descriptive data
revealed that hardly any classrcom videos were implemented in learning opportunities in
the induction program (M =141, SD=0.66). Thus, we excluded this item from further
analyses.
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Can Double-content Examples of Videebased Anal yses Foster Stu

Professional Vision of Classroom Management?

Abstract
Professional vision (PV) enables teachers to act competently in the classroom. PV is a
situated cognitive skill that encompasses the cognitive processes of noticing, reasoning, and
generating alternatives of action. Research on teacher expertise hagalsted the expert
features of applying concepts, focusing on students, drawing inferences, and taking multiple
perspectives as part of PV. PV can be fostered with vidsed analyses, for which student
teachers need instructional support. Doutd@tentexamples of vidednased analyses with
prompts and instructional explanations could support them when analyzing classroom videos.
By self-explaining indicators of PV from the doubt®ntent examples, student teachers could
transfer them to their own viddmased analyse® = 410 student teachers were enrolled in
online seltstudy seminars, in which they either studweith or withoutcomplete or faded
doublecontent examples and all conducted videsed analyses. In pposttests, PV of
cognitive processeand expert featurageremeasured. We further assessed process data of
self-explanations from faded doubt®ntent examples. Results showed no significant
differences between the groups for alternatives of action, focusing on students, inferences,
and multiple perspectives. Yetpublecontent examples had detrimental effects on noticing
+ reasoning and application of concepts, indicating that merely presenting ebmunbéant
examples did not foster situated cognitive skills of PV and possibly led toteegoverload.
Complete and faded doubteo nt ent examples did not differ
PV. Further, process data suggest that student teachers generally struggleéxplaeif

from these examples.
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Introduction

Professional vision (PV) has been identified as a core competenteachers
(Grossman et al., 2009). Various research on cognitive psychology has conceptualized that
PV encompasses the cognitive processemtitingandreasoning(Kdnig et al., 2022; van
Es & Sherin, 2002) on relevant classroom situations leading to the generatitiaroftives
of action(Blomeke et al., 2015; Jacobs et al., 2010; Kaiser et al., 2015). These cognitive
processes have been recognized as essential to teacher expertise and develop throughout
teacher education. Therefore, research orhBY emphasized differences between experts
and novices (Berliner, 2001; Konig et al., 2022). It has been shown that experts display
certain expert features when they notice and reason on classroom situations. They use
concepts of classroom managemétus on studentdrawinferencesnstead of superficial
descriptionsand takenultiple perspectiveStahnke et al., 2021 ; Wolff et al., 2015, 2017).
Both cognitive processes and expert features of PV represent usable knowledge (Kersting et
al., 2012), enlbling them to perform professionally in the classroom (e.g., for effective
classroom management; Blomeke et al., 2022). However, student teachers have frequently
deplored ineffective preparation through teacher education. Specifically, they have reported
dfficulties 1 mplementing effective classroc
Stephenson, 2012).

Several studies have shown that videased analyses can foster PV of classroom
management (PVCM) in teacher education (e.g., Gold et al., 2021; van Es & Sherin, 2002).
The situated approach of analyzing classroom videos can support student teachers in
andyzing classroom situations and developing PV (Santagata et al., 2021; Seidel et al.,
2013). However, because student teachers are novices, they typically possess limited
knowledge (e.g., Gold et al., 2015) and classroom experience (Carter et al., 1DB88&)\aloe
thereforeco ver whel med with classroomsd complexity
2008; Syring et al., 2015). Hence, itis essential to provide increased instructional support to
student teachers when fostering PVCM through vitlased analyses (Blombergaet 2013;
Llinares & Valls, 2009; Santagata et al., 2021).

A well-known and frequently demonstrated effect of instructional support, particularty
for novice and intermediate learners, is the worked example effect (Renkl, 2014), which has
been frequently shown for wedktructured domains (e.g., van Gog et al., 20hlthe context
of ill-structured domains, worked examples are dogbletent examples that include the
level of the learning domain (e.g., analyzing a classroom situation) and the exemplifying

domain level (e.g., classroom management) (Renkl et al9)20Be examples facilitate
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learning by allowing learners to focus cognitive resources on studying a provided example
and thereby help them construct cognitive schemas for solving similar problems (Sweller et
al., 2010). This has been shown to promote cognitive skill acquisition Kefter et al.,
2014; Hilbert & Renkl, 2008; Schworm & Renkl, 2007; van Gog et al., 2008). However,
doublecontent examples are highly complex and demand a great amount of cognitive load
(Renkl etal., 2009). Therefore, suggested design features toesoutient examples (e.g.,
instructional explanations) may become redundant (van Gog et al., 2008) and even
detrimental (Schworm & Renkl, 2006) over time. Hence, a fading procedure that gradually
fades out relevant information and thereby may enhancessglanation processes could
remedy this effect (Renkl et al., 2004).

Based on these findings and deliberations, dogbletent examples containing
written videcbased analyses of classroom management by an expert teachsuppayt
student teachelis learninghow to analyze classroom situations. By studying how expert
teachers analyze classroom situations, student teachers may develop in applying concepts
about classroom management, focusing on students, drawing inferences, and considering
multiple perspective This may improve their classroom video analyses and enhance PVCM
(Santagata et al., 2007, 2021; Wolff et al., 2015).

Hence, the present study investigates whether decdmiéent examples of expert
t e a ¢ h e rbaded analydes ocan prompt student teachers to conduct more sophisticated
video-based analyses and whether this leads to enhanced PVCM. A controktudiga
withoutdoublecontent examplg whereaghe intervention groupstudiedwith double
content examples (with vs. without). We further varied the level of support by presenting
student teachers with complete or faded doubletent examples (complete vs. fdjleThis
study aims to give insight into the transferability of findings from worked examples in well
structured domains to4itructured domains, particularly in the context of teacher education.
Further, the study proposes a practical approach to pngpigistructional support for student
teachers engaged in viddased analyses in teacher education.
Professional Vision of Classroom Management

PV is a core competence for teachers (Grossman et al., 2009), enabling them to act
professionally in a classroom (Blémeke et al., 2015, 2022). PV draws on usable knowledge
(Kersting et al., 2012), which is situated in nature (McDonald et al., 2013), aodmees
the contextual quality of teaching expertise (Kaiser et al., 2015). In the past decades, there
has been considerable debate about the conceptualization of PV. In their systematic literature

review, Konig et al. (2022) have addressed that resdmshnvestigated PV from a
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cognitivepsychological perspective as well as from an experatsed perspective. The
cognitvep sy chol ogi cal perspective conceptualize
processes that occur in the mindp3olrthat ndi vi
sense, many conceptualizations have proposéding,reasoning(van Es & Sherin, 2002),

as well as generatirgjternatives of actior{Blomeke et al., 2015; Blémeke et al., 2022;

Kaiser et al., 2015) as cognitive processes pertainifytd\oticing encompasses the

perception and selection of relevant events, and reasoning addresses interpreting and
evaluating these events. While noticing and reasoning are different in concept, they operate
together during perception, making them insepberan practice (Sherin, 2007). Together,

they form the foundation for an informed generation of alternatives to action (Blémeke et al.,
2015; Jacobs et al., 2010; Kaiser et al., 2015). Therefore, studies have reported high
correlations between noticing dmeasoning (Bastian et al., 2021) and suggested generating
alternatives of action as a separate dimension (Weyers et al., 2023).

Considering these findings from the cognitipgychological perspective, the
expertiserelated perspective has investigated differences between novice and expert teachers
within these cognitive processes (e.g., Berliner, 2001; Stahnke et al., 2021; Wallff e
2015). Studies suggested that when noticing and reasoning on classroom management, expert
teachers exhibit certain expert features, which contrast with novices (Berliner, 2001; Wolff et
al., 2015) and support them in analyzing classrooms more ptigdlyc(Santagata et al.,

2007). These expert features encompass the applicatioonakepts about classroom
managemenfocus on studentmferencesandmultiple perspectiveExpert teachers make

use of highly interconnected and flexible cognitive schemata and scripts about classroom
management (Berliner, 2001; Wolff et al., 2021) and rely on their experience (Carter et al.,
1988) when analyzing classroon8udent teachers lack cognitive schemata, scripts, and
classroom experiencence they analyzeclassroom situations superficially and focus on
irrelevant aspects (e.g., classroom arrangements) (Stahnke et al., 2021; Wolff et al., 2015).
Therefore, novices still need &xquiretheoretical concepts of classroom management
(Berliner, 2004). Further, expert teach@&sus on studeréarning and osiask behavior,
whereas student teachers ptaskdebaviorrmaadrdisdipine f o c u s
(van Es & Sherin, 2002; Wolff et al., 2015). Moreover, expert teachersidfa@ncesrom
classroonsituations by interpreting student and teacher cognitions, analyzing classroom
situations in an opeended and unbiased way, predicting student behavior, learning, and
classroom management, and explaining (Stahnke et al., 2021; Wolff et al., 2015).

Contrasively, student teachers often provide descriptions and-daddnterpretations while
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rarely predicting the progress of classroom situations (Wolff et al., 2015). Finally, expert
teachers adomhultiple perspectiveand include different viewpoints (e.g., of students and
teachers) in their analyses, while student teachers rarely focus on more than one viewpoint
(Hogan et al., 2003; Wolff et al., 2015). By integrating multiple perspectives in their
analyses, expertaehers understand different wants and needs and, from there, make
adequate decisions on how to act (Goeze et al., 2014; Koaireds 2014).

These cognitive processes and expert features of PV support teachers in using their
knowledge for professional performance in the classroom (e.g., for effective classroom
management) (Blomeke et al., 2022; Kersting et al., 2012). However, student tdelers
frequently criticized teacher education. Specifically, they have reported difficulties with
effective classroom management (Flower et a
remedy, research on teacher education has shown that student teanHeasrcaow to use
knowledge about classroom management and thereby develop PVCM through the situated
approach of analyzing classroom videos (e.g., Gold et al., 2021). To analyze classroom
videos focusing on classroom management, student teachers nedddgmabout
classroom management, which entails knowl ed:
an environment that supports and facilitates academic and®oaied t i o n a | l ear ni |
(Evertson & Weinstein, 2006, p. 4). First, these actions enconmpas®ring and
overlappinglKounin, 1970), in which teachers communicate awareness of what is happening
in the classroom to students and deal with simultaneously occurring processes. This can be
achieved through an adequate position withindlassroom and identifying and addressing
misbehavior early. Hence, warning and praising students in appropriate situations can be
considered part of effective monitoring. Secondpsthnessandmanaging momentum
(Doyle, 2006; Kounin, 1970) are supported by controlling the pace, thoughtfully introducing
rules and procedures, and clarity ofgroupnstruc
focusandgroup mobilization(Doyle, 2006; Kounin, 1970) are secured by upholding
st u d e rassksbéhawdon anttarning throughout the lesson and encouraging them to
participate actively.

However, while student teachers value classroom videos to be authentic
representations of classroom situations (Roche &R&gitfaux, 2015), their complexity can
also overwhelm student teachers when analyzing these videos (Star & Strickland, 2008;
Syringetal., 2015) because they lack sufficient knowledge (Gold et al., 2015) and classroom
experience (Carter et al., 1988). Further, student teachers frequently struggle to use their

knowledge to analyze relevant classroom events (Blomberg et al., 2011),cohid lead to
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detrimental effects on PV. Therefore, student teachers need additional instructional support to
enhance the development of PVCM (Blomberg et al., 2013; Llinares & Valls, 2009;
Santagata et al., 2021).

Double-content Examples as Instructional Support

A well-known and frequently demonstrated effect of instructional support, particularty
for novice learners, is the worked example effect (Renkl, 2014). Worked examples include a
problem formulation, individual solution steps, and the final solution. Taeyitate learning
by allowing learners to focus their cognitive resources on studying the provided solution and
thereby help them construct cognitive schemas for solving similar problems (Sweller et al.,
2010). When studying worked examples, learnerssedirexplain solution processes and
relevant features for their own task processing {sgfflanation effect; Chi et al., 1994).
Consequently, worked examples have been shown to reduce learning time (Sweller &
Cooper, 1995) and foster knowledge acquisifiditbert & Renkl, 2009; Schworm & Renkl,
2007).

Most of these findings stem from weliructured domains such as mathematics or
physics (e.g., van Gog et al., 2011). Some studies have extended these findings to worked
examples in ilistructured domains such as argumentation skills or diagnosing precesse
(Bichler et al., 2022; Kyun et al., 2013; Meier et al., 2022; Rourke & Sweller, 2009;
Schworm & Renkl, 2007). First findings suggest that the positive effects found for worked
examples can extend to-dtructured domains by presenting doubtstent exenplesto
novices(Kyun et al., 2013; Lechner et al., 2024; Meier et al., 2022; Schworm & RenkI,
2007). Doublecontent examples include a level of the learning domain (e.g., analyzing a
classroom situation) and the exemplifying domain level (e.g., classroom management). Lik
worked examples, doubleontent examples have been shown to promote cognitive skill
acquisition (e.g., Hilbert & Renkl, 2008; Schworm & Renkl, 2007; van Gog et al., 2008).

To enable effective learning from doutlentent examples, some studies have shown
that selfexplanation prompts (e.g., Hilbert & Renkl, 2008; Schworm & Renkl, 2007;
Rummel et al., 2006) and instructional explanations (e.g., van Gog et al., 2008) may be
included within the examples. Sadikplanation prompts have been shown to guide attention
toward relevant aspects in the example and enhance learning outcomes (e.g., Hilbert &
Renkl, 2006; Rummel et al., 2006; Schworm & Renkl, 2007). Instructional explasatio
present process information, explaining the
information on how and why teachers analyzed relevant classroom situations) (Kirschner et

al., 2006; Sweller et al., 2007). However, findings on includinguresimnal explanations
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within doublecontent examples show rather detrimental effects on learning outcomes (e.g.,
Hoogveld et al., 2005; Schworm & Renkl, 2006). Nevertheless, van Gog et al. (2008) found
that presenting process information through instructional explanations b@dhegneficial in

the initial stages of skill acquisition, botay become redundaim later stagesOne
explanation could be thatdoubteo nt ent exampl es fAusuall-y dema
demanding information pr oc evwekstructyred dorRais, k|1 et
fading procedures have been introduced, which gradually fade out relevant process
information, enhancing selxplanation processes and supporting learners in deriving

relevant features from the examples (Renkl et al., 2004).eTber, fading of process

information (i.e., instructional explanations) may help tackle this issue and allow learners to
actively process examples (Hilbert et al., 2004) and prevent poor performance on transfer
tasks (e.g., Meier et al., 2022; Schworm &Rk 2007). However, initial findings displayed

that fading in doubleontent examples can enhance learning equally to complete double
content examples (Lechner et al., 2024).

In summary, doublkeontent examples featuring written vidbased analyses of
classroom management could function as instructional support for student teachers by
illustrating how an expert teacher analyzes a classroom video. Bgg##fining how expert
teachers analyze classroom situations from these daollent examples, student teachers
may acquire the ability to analyze classroom videos more sophisticatedly (see also Santagata
et al., 2021). Some studies have indicated that more sophisticatedbaded analyses may
enhance PV (Santagata et al., 2008; Wolff et al., 2015), which could lead to a higher
devel opment of student teachersdéd PVCM.

Aim of the Study

Given these considerations, the present study aims to replicate the vexi&kexble
effect and investigate whether a fading procedure is beneficial for doabtent examples in
the context of teacher education. Specifically, we implemented written \bdeed analyses
of an expertteacher as doulslentent examples with prompts and instructional explanations
addressinpr ocess information and investigated th
cognitivepsychological and expertigelated perspective.

First, we investigated whether douklentent examples (with vs. without) foster
PVCM i n st ude nhbasetanaysqROl).9éexpectat heimplementation of
doublecontent examples to enhance PVCM more than just vimbs@d analysgslouble
content example hypothesiSecond, because previous findings on instructional explanations

included in doublecontent examples yielded detrimental results, we also investigate whether
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complete orfadeddoubleont ent examples (complete vs.
PVCM (RQ2).We suppose student teachers who studied faded docobkent examples
increased PVCM more than those who studied complete dawbieent exampleading
hypothesis). Lastly, @ study gives further insights into how effective selplanation
processes in the faded dowglentent examples affeBVCM (RQ3). Weexpected self
explanation processes of the faded dotddatent examples to positively correlatéhw
increases ilPVCM (seltexplanation hypothesis).
Method

Sample

A total of N = 466 student teachers participated in the study. We exclodezi6
participants because they did not complete the survey at the second measurement time point
andn = 30 because their processing time did not imply sincere task processing (e.g., to watch
a video). Hence, the present quasperimental study in a pgost design investigatdé=
410 Mage= 23.35,SDyge= 2.12;Mterm = 2.05,SDem= 0.50, 83.2% female) elementary
student teachers in their magkedegree from &erman university. All participants were
enrolled in one large onlinkased seminar that mainly involved ssttidy phases. The
control group (CG) was assessed in spring 2020744), intervention group 1 (IG1) in spring
2021 f=200), and intervention group 2 (IG2) in spring 2082-(136). The groups did not
differ significantly in tutoring experiencg(2,407) =0.28p = .760,8 = .001, and teaching
experienceF(2,405) =1.93p =.146,¢ =.009, but whether they have already attended
seminars regaing classroom managemek(2,407) =5.31p =.005,¢f =.025, with a small
effect. Therefore we included whether student teachers attended seminars regarding
classroom management as a control variable. The online seminars were planned jointly by
several instructors in spring 2020 and were conducted in a standardized way throughout
spring 2020, P21, and 2022. One instructor conducted the seminars except for the CG, in
which two additional instructors also led the seminars. All participants gave wnit@med
consent and were treated following ethical guidelines from the American Psychological
Association and The Code of Ethics of the World Medical Association (Declaration of
Helsinki).
Materials
Development of Doubleontent Examples

We developedthree tektased doubleontentexamples based on videsed analyses
of classroom management by an expert teacher with 38 years of teaching experience. The

expert teacher watched two classroom videos and was asked for each video to write dow
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noticed classroom management events, and reason on them as well as suggest alternatives of
action in a table (see Figure 1). In the analysis for the first dendnigent example, the expert
teacher focused on monitoring and overlapping; in the secondsasfdy the second double
content example, on smoothness and momentum; and in the third analysis for the third double
content example, otihe group focus.

Figure 1
Example of one Event olbasedhAnalysExpert Teachers

The teacher asks the students questions. Many . . . .
q Y The students know the rule that they should not The children jumping and the spreading of the

students raise their hands. The boy in the red . I . . . .
Y Jump up and down while raising their hands. The | misbehavior could have been disrupted

sweater is jumping up and down while he raises . ) .
JUmPIRg Up teacher ignores the boy’s behavior and thus does |« If the teacher had given the boy the

his hand. The teacher does not say anything to . . . . .
not act in compliance with the rules. opportunity to contribute to the class,

him and does not pick him to answer her . )
(*Could you repeat the important

question. The boy in the red sweater desperately wanted to assumption once more?)
contribute to the conversation. After he did not +  If the teacher separated the two boys so they
get the opportunity, he does not participate cannot see each other anymore (it is
anymore and is not picked by the teacher. This possible, that the seating arrangement was
could be the starting point for his behavior. too close for some students)
Ferdi is fidgety and takes on his seat neighbor’s ¢ If the teacher had involved the students with
behavior. As a result, they mutually provoke each questions on the topic as he did with
other. Philipp.

Based on research on teacher expertise (€
more recent study using grounded theory, we searched for indicators of PV within the
expertodéds analyses. These indicator ssroenmnmcompa
management (Berliner, 2001; Wol f f et al ., 2
engagement (van Es & Sherin, 2002; Wolff et al., 2015), drawing inferences (Stahnke et al.,
2021; Wolff et al., 2015), and considering multiple perspectives (Hogdn 2003; Wolff et
al ., 2015) . To direct student teachersd att
included the indicators in the examples. Text sequences that included concepts of classroom
management were highlighted in yellow, focusing on shidearning and engagement and
considering multiple perspectives in blue and inferences in green (see Figure 2).
Correspondingly, we added instructional explanations, which addressed the respective
indicator of sophistication in the highlighted text seqee (van Gog et al., 2008). Prompts,
which guided student teachers (Schworm & Renkl, 2007) toward the respective highlighted
expert features, were provided in the instruction before the dendnitent examples.
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Figure 2
Example of a Doublkeontent Example

— The expert suggests

The expert identifies rules to a short interruption
provide guidance for the students of the direction of
s .
The t.cachcr asks the shldem.s and support the direction of action, action to change the
questions. Many students raise seating arrangement
their hands. The boy in the red - and prevent

The students know the rule that they should not jump up
and down while raising their hand. The teacher ignores the
boy's behavior and thus does not act in compliance with the

sweater is jumping up and down The children jumping and the spreading of the misbehavior disruptions.

while he raises his hand. The could have been disrupted
teacher does not say anything to h *  Ifthe teacher had given the boy the opportunity to
him and does not pick him to = contribute to the class. (“could you repeat the

answer her question.

The expert identifies
specific characteristics
of individual students.
- important assumption once more?

The boy in the red sweater desperately wanted to contribute PO P )
The expert interprets the to the conversation. After he did not get the opportunity, he

students’ cognitions and does not participant anymore and is not picked by the
feelings and takes on

«  Ifthe teacher separated the two boys so they cannot s
each other anymore (it is possible, that the seating
arrangement was too close for some students)

their perspective. Ienchie o if the teacher had involved the students with
Ferdi 1s fidgety and takes on his seat neighbor's behavior. - — — -
As a result, they mutually provoke each other. U \ Thi expert Suggests
— calling upon the
The expert proposes a students (withitness).

hypothesis about the
cause of the disruption, |

Validation of Doublecontent Examples

We validated the doubleontent examples to ensure their appropriateness as
representations of -basedaealypseThd first eeaanpldagdressngv i d e
monitoring andverlapping was validated separately. The second and third examples on the
topics of smoothness and momentum and group fa®ue validated together because they
were based on the same video. We engae8 teachers from different schools in Germany
(Mage= 48.8,SDyge= 6.34) WithMe,, = 19.8 years§D.,, = 6.83) of teaching experience in
cognitive thinkaloud interviews about the doubdentent examples. Thir&loud interviews
aim to display cognitive processes (Ericsson & Simon, 1998yidingan uniltered view of
the intervieweebds perspectives and ideas. [T
each video on which the doubtentent examples were based and to verbalize every thought
about classroom management. It was possible to pausedihe or talk while it played.
After, we asked the teachersto comment on relevant events identified in the examples, which
they did not mention in the interview, and asked whether they agreed or disagreed with the
expert. We counted the number of timeascieers agreed with the examples and calculated the
mean agreement average. Overall, theMteacher
81.08%,SD=20.52%) on the first doubleontent example (monitoring and overlappind) (
=85.10%,SD=14.72%) and on the second example and third example together
(smoothness, momentum, group foclM){77.06% SD= 26.32%). Therefore, we regarded
the examples as appropriate representations of expert-bigieed analyses.
Procedure

All participating student teachers attended an eigk¢k videebased course

consisting of four tweweek time blocks (see Figure 3). Time block 1 addressed monitoring
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and overlapping, time block 2 smoothness and momentum, and time block 3 group focus and

group mobilization. In the last twaveek time block, the course additionally addressed

studentteacher relationships.

Figure 3
Overview of the Procedure of the Vidbased Seminars
( AV 4 N[ )
Time block 1 Time block 2 Time block 3 Time block 4
withitness and smoothness and group focus and group student-teacher
overlapping momentum mobilization relationship
J \\ J \\ J
4 I\ 4 N/ '3 N
Self- Online Self- Online Self: Online s Online
study setin study eeting study meeting S meeting
phase meeting phase meeting phase 2 phase I'4
\ J J J | S, N

Note.IG = intervention group, DCE = doubt®mntent examples.

Figure 4
Overview of the Procedure for the Intervention Groups in theshadfy Phases

. , r A N
Watching the video connected to
Control the DCE without DCE
group

Reading Own Repeat

ﬁ;ign-s Complete DCE analysis for time
ment Watching of 2-3 block 2
the video videos and 3

connected
to the

1G2 DCE
Faded DCE Faded DCE
\ J J

Note.IG = intervention group; DCE = doublontent example.

Ao

Each time block consisted of two weeks with an onlineseifly phase and an online
meeting (see Figure 4). The ssludy phase was conducted in the first week of each time
block. Student teachers completed reading assignments on the respective dspects o
classroom management. After, we varied whether student teachers studied complete, faded,
or withoutdoublecontent examples. Then, all student teachers analyzed two to three
classroom videos in connection with the respective aspects of classroom management. In the
second week of each time block, student teachers could meet online with an instructor to

discuss their vidednased analyses. This procedure was repeated for time blocks 2 and 3. In
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time block 4, the procedure was similar to the previous time blocks; however, studying the

example was optional. Both IGs received the following instructions (see Figure 5).

Figure 5
Instruction for each Doubleontent Example

“Following vou will find an expert teacher s video-based analysis. In addition to
insights you can gain from the analysis, you can also use it as an example for your
own analysis. The teacher conducting this video analysis has 38 years of teaching
experierice.
When studying the expert model, pay attention fo the....

... aspects of classroom management the expert addresses,

... individuals or groups of people the expert focuses on, and

... approach the expert takes and the analysis’characteristics.”

For each time block, student teachers in IG1 received a complete emriiknt
example, including highlights and instructional explanations to study before-biassd
analyses.

IG2 also received a complete doublentent example in time block 1 to study before
video-based analyses. In time blocks 2 and 3, individual parts of the examplgnadtally
faded. In time block 2, student teachers received a deadrigent example without any
process informatiofi.e.,instructional explanation$ut with highlights on the application of
concepts of classroom management and inferences. They were instructed to ctraplete
faded instructional explanations and to highlightthe c us on studentsd | ec:
engagemendnd the consideration ohultiple perspectives (see Supplement S1). In time
block 3, student teachers received a dowduetent examplenerely ircludinghighlights of
theconcepts of classroom management. They were instructed to complete faded instructional
explanationsothec oncepts of classroom management anod
learning and engagemetite consideration ofultiple perspectivesand inferences (see
Supplement S2).
Instruments

We conducted the survey via Unipark. Fir
demographic data (age, gender, instructor, term, teaching experience, courses on classroom
management). Then, student teachers watched a carefully selected and validatechdideur
video clip from Gold and Holodynskiés (2017
management aspects addressed in the seminar. Afterward, student teachers were asked to
analyze classroom management in written analyses.
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Cognitive Processes of PVCM

For the cognitivepsychological measure of PVCM, we used a simplified version of
Duckerset al . 6s (2022) coding procedure, which
(Mayring, 2014) and facilitated the analysis of the three cognitive processes of PV through a
rating scale (see Supplement S3). Two trained raters coded PV regarding thieeogn
processes ofioticingandreasoningf n st udent teachersd written
master rating developed by the authors and two further experts on classroom management.
For noticing, the coders counted the number of relevant events studehetsanoticed in
their written videebased analyses based on the master ratingeBsoning the raters coded
whether student teachersodo interpretation was
not (0 points). They also coded whether the student teachers explained their interpretation (1
point) or not (0 points). We counted the numbkpoints student teachers achieved for PV.
Interrater reliability,e = .78, and internal consistencies @l=.70; t2:a =.76) of PV
(noticing + reasoning) we satisfactory.

Similarly, for alternatives of actionthe raters coded whether student teachers
provided an alternative of action (1 point) or not (0 points) and whether they explained the
alternative of action (1 point) or not (0 points). If student teachers noticed an event not
mentioned by the master rag, we did not incorporate the corresponding generating
alternatives of action into the score. We counted the points student teachers achieved for

alternatives of action. Interrater reliability,= .84, and internalansistencies were

satisfactory, tla =.69; t2:a = .71.
Expert Features

For the expertise el at ed measure, we analyzed stude
Mayringbés (2014) qualitative content analys
research on teacher expertisencepts of classroom managemédotus on students
inferencesandmultiple perspectiveg.g., Wolff et al., 2015) (see Supplement S4). The
categories consisted of individual features that were brought together to form the categories.
The categoryconcepts of classroom managemens indicatedifstd ent t ea<cher s o
based analyses used terms of theoretical concepts of classroom management, the category
focusonstudentsas i ndi c at etdsk behavier and aning waé addressed, and
the categorynferencesvas indicated if student teachers drew conclusions about the teacher

or students, analyzed in an opended and unbiased way, used predictions, or gave
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explanations. Further, the categaomultiple perspectivewas indicated if student teachers
adoptedat least two perspectives (e.g., teacher and student perspectives) in theinaseeo
analyses. For each category, the raters gave one point per thatiredent teachemspplied
in their videebased analyses (1 point) or not (0 points) (Wolff et al., 2015;77). We
counted the number of points student teachers achieved for each category.
Self-explanation Processes of the Faded Douldentent Example

Student teachers in 1G2 submitted solutions to the faded d@ollient examples
from time blocks 21§ =58) and 31f = 60). Based on qualitative content analysis (Mayring,
2014) and on the complete examples from time blocks 2 and 3, the raters coded Wieether
student teachers identified experretated aspects in the faded examples as an indicator for
seltexplanation processds = .89). For time block 2, raters coded whether student teachers
completed the correct aspect of the application of concepts of classroom management and
inferences in the faded instructional explanations and whether they highlighted the focus on
s t u d earning and éngagement as well as considering multiple perspectives. In time block
3, the raters coded whether student teachers completed the correct aspect of the application of
concepts of classroom management in the fatgdictional explanations and whether they
highlightedthef ocus on student s 6 tHeerawing ofinfgrenees, dnde nga g
the consideration ofultiple perspectives. The raters coded whethestudent teachers
identified the correct aspectin the faded instructional explanations or highlighted the correct
passage in the examples (1 point) or whether the faded instructional explanation was not
completed, the highlight was missing, or the wrongeas was identified (0 points). For the
faded doble-content example from time block 2, student teachers could receive 27 points,
and for the doubleontent example from time block 3, 28 points. We calculated the overall
means for each category.
Analysis Plan and Preliminary Analyses

Dependent variables were PVCM, which consisted of the cognitive processes of
noticing + reasoning and alternatives of action, as well as the expert featuhes of
application ofconcepts of classroom managemédotusing on studentsferencesand
multiple perspective$We first investigated in preliminary analyses whether our data met the

statistical requirements for analyses of variances (ANOVAS). Shajiillotests and

! Prior to analyses of differences between groupsxaenined differences between instructors in the
CGfor student teachedpre-tes scores and in increasesPVCM and expert features. We did not
find any significant differences in the ptest scoresr in increases iPVCM and expert features.
Hence, we proceed to treat the CG as a single group.
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investigations of the histograms indicated serious violations against normality for the
cognitive-psychological measure (ten of twelve distributions (2 variabl@groups® 2

measurement time points)) and the expeinedated measure (all of the twertyur

distributions (4 variable¥ 3 groups 2 measurement time points)). Further, KrusRéllis

tests showed significant differences between the groups in thegirecores of the
cognitivepsychological measure with a moderate effect for noticinggtseo n i n g, )] (2
53.14,p<.001,prpr<.001,r=.126,and a small effect for alte
16.37,p <.001,prpr<.001,r =.035 We also found significant differences between the

groups in the preéest scores of the expertiselated measure with small effects for

i nf erences p=.6008,08rF.0E6,r8.0®2nd mul tiple perspec
7.57,p =.023,prpr = .034,r =.014.

Hence, we decided to model the change between the first and second measurement
time points using residualized change scores. Residualized change scores have the advantage
that they can consider and accommodate individual differences in thiegpscoresnd are
relatively robust against violations of the normality assumption (Rogosa et al., 1982;

Mac Ki nnon, 2008). We assessed the homogenei
residualized change scores of alternatives of acpon.083), inferencesp(= .382), and

multiple perspective(= .925) met the assumption of equal variances. However, the tests
revealed no equal variances for the residualized change scores of noticing + regsening (
.007), concepts of classroom managemprt (001), and focus on studens<.003).

Therefore, we decided to doubdbeck analyses regarding these variables with the non
parametric KruskaWallis test, which is based on ranks, and, thus, homogeneity of variances

is not required (Chacko, 1963). We controlled false discovery rate (FDR; Benjamini &
Hochberg, 1995) to avoid an increased likelihood of Type 2 errors while preserving power.
Because the groups differed in whether they had attended classroom management seminars,
we included the variable as a covegiat the following analyses.

To answer RQ1 and RQ2, we conducted-aray ANOVAS using residualized
change scores of each dependent variable. Next, we conducted Helmert contrasts to compare
the residualized change scores between the control and intervention groups (RQ1; with vs.
without doublecontent examples) and between the intervention groups (RQ2; complete vs.
faded doublecontent examples). For the variables PVCM, concepts of classroom
management, and student focus, we also calculated KrWgalik tests and investigated

group dfferences using Duntests. To investigate RQ3, we conducted multiple regression
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analyses with the setxplanation scores of concepts of classroom management, student
focus, inferences, and multiple perspectives as predictors and the residualized change scores
of PVCM as criteria. All analyses were conducted using the software R.
Results
Mean scores and standard deviations are displayed in Tabktd and analysis
scripts can be accessed via
https://osf.io/fxedk/?view_only=49e9543de7f6419ab356e4fba4c6d3b3
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Table 1
Descriptive Data on Cognitive Processes of PVCM and Expert Features

CG: without doublecontent example [1G1: complete doubleontent example

IG2: faded doubleontent example,

Scale (n=74) (n=200) (n=136)
t1 t2 RCS t1 t2 RCS t1 t2 RCS
M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD)
Cognitive processes of PVCM
Noticing + reasoning  8.73(3.18) 10.61(3.69) 1.91(3.64) 5.44(2.96) 6.73(3.79) -0.31(3.60) 6.10(3.05) 6.79(3.14) -0.58(2.86)
Alternatives of action 5.93(2.79) 5.64(2.78) 0.31(2.76) 4.54(2.57) 4.81(2.71) -0.16(2.64) 5.18(2.44) 5.21(2.20) 0.07(2.07)
Expert features
CCM 0.97(1.36) 3.65(2.66) 1.44(2.66) 0.72(1.17) 1.89(1.90) -0.22(1.82) 0.76(1.12) 1.67(1.68) - 0.46(1.65)
Focus on students 0.47(0.83) 0.50(0.97) 0.19(0.94) 0.38(0.65) 0.30(0.58) 0.01(0.56) 0.35(0.67) 0.18(0.45) -0.11(0.46)
Inferences 5.42(2.83) 5.43(2.62) 0.23(2.59) 4.34(2.73) 4.88(2.63) -0.05(2.56) 4.25(2.55) 4.86(2.93) - 0.05(2.81)
Multiple perspectives  0.24(0.49) 0.15(0.39) -0.04(0.40) 0.10(0.32) 0.18(0.40) 0.01(0.40) 0.12(0.41) 0.18(0.38) <0.01(0.38)

Note.CG = control group, IG =intervention group; RCS = residualized change score; PVCM = professional vision of classroomengnagem

CCM = concepts of classroom management.
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Double-content Example Effect (RQ1 & RQ2)

In thedoublecontent example hypothesige were interested in whether student
teachers studying doublontent examples displayed significant differences in increases in
PVCM compared to a control group (with vs. without; RQ1). @ray ANOVAs showed
significant differences between the groupsoticing + reasoning with a medium effect,
concepts of classroom management with a large effect, and the focus on students with a small
effect (see Table 3). However, Krusk&fhllis tests, which were conducted basa of
violations of homogeneity, showed no significant differences between the groups for the
variabl e f ocus o np=slVeu Descnptive statisti¢s infiGale that thé CG 6
outperformed the IGs in these measures. This was supported by Helmert contrasts (see Table
3), which showed significant differences between the student teachers studying with or
without doublecontent emmples for noticing + reasoning and concepts of classroom
management. Although Helmert contrasts were significarthiovariable focus on students,
Dunn-tests indicated no significant differences between student teachers studying with or
without doublecontent examples.

In thefading hypothesisve were interested in whether student teachers studying faded
doublecontent examples displayed significant differences in change in PVCM compared to
student teachers studying complete dotddatent examples (complete vs. faded; RQ2).
However, the secahset of Helmert contrasts showed no significant differences between

student teachers studying with complete or faded decdigent examples.
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Table 2
Oneway ANOVAs Controlling for the Number of Courses on Classroom Management
Effect F df p Pror d ]
Cognitive Processes of PVCM
Noticing + reasoning 14.68 2,406 <.001 <.001 .068
Alternatives of action 1.03 2,406 .358 .537 .005
Expert features
CCma 25.30 2,406 <.001 <.001 111
Focus on studerits 5.60 2,406 .004 .008 .025
Inferences 0.33 2,406 717 717 .002
Multiple perspectives 0.48 2,406 .617 717 .002

Note PVCM = professional vision of classroom management; CCM = concepts of classroom
managemeneKruskalWallis tests for the variables PVCM and concepts of classroom
management did not show differences to the results of the ANOXAsskalWallis test for

the variable focus on students did not show any significant differences between thed@roups
(5)=7.66p=.176.

Table 3
Helmertcontrasts of PVCM

with (- 1) vs. without (0.5, 0.5, complete { 1) vs. faded (1)

Scale doublecontent examples doublecontent examples
t P t P

Cognitive Processes of PVCI

Noticing + reasoniny -5.41 <.001 -.754 451

Alternatives -1.11 .268 0.69 .488
Expert Features

CCme -7.11 <.001 -1.19 .233

Focus on studerits -3.00 .003 -1.51 133

Inferences -0.80 A27 0.19 .848

Multiple perspectives .930 .353 -.210 .826

Note PVCM = professional vision of classroom management; CCM = concepts of classroom
managemen#KruskalWallis tests with Dunstests for the variables PVCM and concepts of
classroom management did not show differences to the results of the ANCRfAskat

Wallis test with Dunrests for the variable focus on students did not show any significant
differences between the groups.

Self-explanation Effect (RQ3)

In theseltexplanation hypothesisve were interested in whether effective self
explanation during learning with fadddublecontent examples correlated with increases in
PVCM. Descriptive statistics indicated that student teachers struggled texgeéfin the
expert features from the doubd®ntent examples (see Figure 6).
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Figure 6
Means and Standard Deviations of Setplanations from the Faded Doubdentent
Examples
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Note.CCM = Concepts of classroom management.

Multiple regression analyses (see Table 4) showed that the)gglinations did not
predict change in noticing + reasoniig8,49) = 1.61p = .145, alternatives of action,
F(8,49) =0.48p = .865, concepts of classroom managente(®,49) =0.47p =.874, focus
on studentsk(8,49) =1.07p = .402, inference;(8,49) = 1.37p = .232, or multiple
perspectives:(8,49) =0.90p = .533. Nevertheless, we found that setplaining aspects of
concepts of classroom management from the deobient example in time block 2
significantly predicted the change in multiple perspectives. However, we also found that self
explanations ofhefocus on students negatively predicted the change in the focus on

students.
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Table 4

Multiple Regression Analyses of the Change in PVCM oreSplanations

Model B 95% CI[LL, UL] beta t p R2
Noticing + reasoning .209
doublecontent example time block 2

CCM -.064 [-5.62,4.11] -0.76 -0.31 .756
Focus on students .088 [-1.81, 3.01] 0.60 0.50 .621
Inferences .339 [-0.59, 7.62] 3.52 1.72 .092
Multiple perspectives - .083 [-3.17,1.94] -0.61 -0.48 .631
doublecontent example time block 3
CCM .080 [-2.74, 4.74]  1.00 0.54  .593
Focus on students -.248 [-6.32,1.03] -2.65 -1.45 154
Inferences 191 [-1.00, 3.70] 1.35 1.15 .255
Multiple perspectives  .243 [-0.63, 10.32] 4.85 1.78 .082
Alternatives of action .073
doublecontent example time block 2
CCM .148 [-2.93, 5.80] 1.44 0.66 511
Focus on students .047 [-1.90,2.43] 0.26 0.25 .807
Inferences -.094 [-4.49,2.88] -0.81 -0.44  .662
Multiple perspectives  .056 [-1.95, 2.63] 0.34 0.30 767
doublecontent example time block 3
CCM .043 [-2.91, 3.80] 0.44 0.27 .791
Focus on students -.106 [-4.23,2.36] -0.93 -0.57 573
Inferences .250 [-0.64, 3.57] 1.46 1.40 .169
Multiple perspectives  .011 [-4.73, 5.09] 0.18 0.07 941
CCM .071
doublecontent example time block 2
CCM A71 [-1.95, 4.34] 1.19 0.76 0.45
Focus on students -.084 [-1.89,1.22] -0.34 -0.44 .666
Inferences -.103 [-3.29,2.02] -0.64 -0.48 .632
Multiple perspectives  .053 [-1.42, 1.88] 0.23 0.28 779
doublecontent example time block 3
CCM 121 [-1.51, 3.32] 0.90 0.75 .456
Focus on students .086 [-1.82, 2.92] 0.55 0.47 .644
Inferences .108 [-1.06, 1.97] 0.45 0.60 .551
Multiple perspectives - .087 [-4.57,251] -1.03 -0.59 .561
Focus on students .148
doublecontent example time block 2
CCM .041 [-0.72, 0.87] 0.08 0.19 .849
Focus on students -.052 [-0.45,0.34] -0.06 -0.28 779
Inferences -.014 [-0.69, 0.65] -0.02 -0.07 .945
Multiple perspectives  .079 [-0.32, 0.51] 0.09 0.44 .659
doublecontent example time block 3
CCM .051 [-0.51,0.71]  0.10 0.33 .741
Focus on students -.385 [-1.24,-0.05] -0.64 -2.16 .036
Inferences .199 [-0.16, 0.60] 0.22 1.16 .253
Multiple perspectives  .151 [-0.42, 1.37] 0.47 1.07 .292
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Model B 95% CI[LL, UL] beta t p R?
Inferences .183
doublecontent example time block 3

CCM 117 [-3.79,6.72] 1.46 0.56 .579
Focus on students  .155  [-1.49,3.72] 1.11 0.86 .394
Inferences -.225 [-6.92,1.95] -2.48 -1.13 .266
Multiple -.076 [-3.35,2.16] -0.60 -0.44 .665
doublecontent example time block 3
CCM 194 [-1.47,6.60] 2.57 1.28 .207
Focus on students 011 [-3.84,4.10] 0.13 0.07 .948
Inferences .045 [-2.20,2.88] 0.34 0.27 .789
Multiple 254 [-0.53,11.30] 5.38 1.83 .074
Multiple perspectives 127
doublecontent example time block 3
CCM -.007 [-0.78,0.76] -0.01 -0.03 .973
Focus on students  .092  [-0.29, 0.47] 0.09 0.49 .625
Inferences .017 [-0.62,0.68] 0.03 0.08 .934
Multiple -.104 [-0.52,0.29] -0.12 -0.58 .567
doublecontent example time block 3
CCM 347 [0.06,1.24] 0.65 2.21 .032
Focus on students -.204 [-0.91,0.25] -0.33 -1.13 .264
Inferences 153 [-0.21,0.53] O0.16 0.88 .384
Multiple -.170 [-1.38,0.36] -0.51 -1.18 .243

Note LL =lower level; UL = upper level; CCM esoncepts of classroom management.

Discussion

The present study investigated whether dowdaletent examples functioned as
i nstructional suppor-basddamalyssstoticthesmam niaragembne r s 6
and fostered PVCM. We hypothesized that dotddatent examples (with vs. without)
fosteral PVCM from pre to posttests. Moreover, we assumed a fading procedure promoted
self-explanation processes of the doubtmtent examples (complete vs. faded) and enhanced
PVCM. Further, we investigated sadkplanation processes within the faded dotdaletent
examples and their effect on the change of

Although we suggested in RQ1 that doubtantent examples (with vs. without)
fostered PVCM (doubleontent example hypothesis), the results were-significant or
even detrimental to student teacl@aisange in PVCM. Student teachers studying without
doublecontent examples (CG) performed significantly better in noticing and reasoning and
applied more concepts of classroom management in shdsed analyses compared to
student teachers studying withude-content examples (IGs). Hence, our study could not
replicate the doubleontent example effect other studies have found for cognitive skills
(Lechner et al., 2024; Schworm & Renkl, 2006; van Gog et al., 2008) and knowledge
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acquisition (Meier etal., 2022; Schworm & Renkl, 2007). One possible reason could be that
student teachers are cognitively overloaded (Sweller et al., 2011) and struggle to integrate
knowledge learned from texts, douldentent examples, and viddased aalyses.

Typically, novice learners are overwhelmed when they have to integrate multiple sources of
information, which can hinder the development of knowledge and skills (Brush & Saye,
2009). Moreover, research has suggested that using prompts (Hilakrt2608) and
instructional explanations (Hoogveld et al., 2005; van Gog et al., 2008) in doobient
examples can harm learning. As a result, learners may fail texplain the examples
productively (Kalyuga, 2008; Sweller, 2006) and nilagreforestruggle to acquire

knowledge. Because PV is a knowledugsed process (Blomeke et al., 2015; Kersting et al.,
2012), this lack of knowledge could lead to unproductive vidlased analyses, resulting in
detrimental effects on PV.

Moreover, student teachers studying with or without dogblgtent examples did not
differ in alternatives of action, focusing on students, drawing inferences, and taking multiple
perspectives. Schworm and Re@k{2007) study has shown that the mere presentation of
doublecontent examples does not enhance cognitive skill acquisition, but they have to be
combined with prompts regarding the | earning
(2007) study, we did nask student teachers to respond to thenmts we provided. Hence,
it is possible that student teachers disregarded the prompts and focused on the instructional
explanations within the doubleontent examples, which may have resulted in ineffective
self-explanation processes (Kalyuga, 2008; Swelk€06).

Nevertheless, the type of knowledge measured differs between most of the studies and
our study. Many studies found positive effects of dotdmlatent examples on declarative
knowledge using mostly papeencil tests (e.g., Hefter et al., 2014; Meier et2022;

Schworm & Renkl, 2007). However, studies that investigated more usable types of

knowledge, as in our study, assessed in the context of simulations (Meier et al., 2022) or field
experiences (Lechner etal., 2024), yielded somewhat inconsisterisrd$d videebased
assessment using classroom videos is a more situated approach to measuring competencies
necessary for teaching skills (Borko, 2016; Kaiser et al., 2015). Because of the classroom
videosd transience and c owhgHhaveibdeyshgwdtooDonal d
overwhelm student teachers (Star & Strickland, 2008; Syring et al., 2015), it is possible that
student teachers cannot transfer learned heuristics and concepts from thecboudxhe

examples to their videbased analyses. Théoge, more research on using doubtentent
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examples to foster more usable types of knowledge measured with more situated approaches
is necessary.

In line with initial research on doubleontent examples (Lechner et al., 2024), student
teachers studying with faded douldentent examples did not differ from those studying with
complete doubleontent examples (RQ#ding hypothesj)s This contrasts findings from
studies in wellstructured domains, which suggested that fading promotegxsplanation
and performance on transfer tasks (e.g., Atkinson et al., 2003; Renkl et al., 2004). However,
Reisslein et al. (2006) have also fouraleffects on leaing using a fading procedure within
aworked example, but their findings further suggested that complete worked examples were
particularly helpful for learners with low prior knowledge, whereas high prior knowledge
learners benefited from faded workedexal es. Thi s aligns with va
finding, suggesting a redundancy effect of instructional explanations in doahtent
examples after initial skill acquisition. H
knowledge when investigatjcomplete and faded doubd®ntent examples.

Results of RQ3delfexplanation hypothesisuggested that student teachers generally
struggled to selexplain expert features from the faded dowtmatent examples and transfer
them to develop PVCM. This contrasts the seiplanation effect (Chi et al., 1994), in which
effective seltexplanatbns from examples predict learning outcomes. However, other studies
have also found that neither the quality of setplanations (Bichler et al., 2022) nor the
number of seHexplanations (Schwonke et al., 20@Q8¥dicted learning. Our study even
indicated that correct seéxplanations of the focus on students negatively predicted the
change in focusing on students f oxontemtudent
examples. Nevertheless, results also iathd that correct seéxplanations of concepts of
classroom management could positively predict the change in taking multiple perspectives.
This finding is in line with research on teacher expertise, suggesting that more integrated and
flexible knowledggBerliner, 2001) can help teachers integrate multiple perspectives when
analyzing classroom situations (e.g., of students and the teacher; Hogan et al., 2003; Wolff et
al., 2015, 2017). Therefore, in our study, the ®planation of concepts of classroom
management may have helped student teachers take multiple perspectives when analyzing
classroom videos.

Implications and Improvement Areas

The results indicate thatdoubdeo nt ent exampl es o-baseelxpert

analyses seem to have no or detrimental effe

are several implications and areas of improvement. First, student teachers vadoé/pos

124



ARTICLE Il

overwhelmed with integrating information from texts, doubdmtent examples, and video
based analyses. Second, student teachers struggled-expklfn faded doubleontent
examples. Student teachers predominantly studied the doohtent examples by

themselves and did not have the chance to discuss or talk about them in detail. An interactive
discussion led by an instructor could help them integrate the three information sources and
self-explain the doubleontent examples more effectively. Studiesdnahown that

discussions around viddmsed analyses seemed to contribute to the development of PV (van
Es & Sherin, 2010). Within these discussions, student teachers could also get the opportunity
to practice sebexplanation from doubleontent examplesThereby, they can learn how to
transfer selfexplanations to their own viddmased analyses and refine their understanding of
video-based analyses (Chi, 2000).

Conclusion and Limitations

We conclude that the mere presentation of dowbletent examples of expert
t eac herbsabs evdi daenoal yses does not enhance stude
detrimental to the development of situated cognitive skills. The threefold integration of
information from texts, doubleontent examples, and vidéased analyses seemed to have
overwhelmed student teachers for their change in noticing and reasoning and in applying
concepts of classroom management. Further, faded docoblent examples did notfter
from complete double ont ent examples concerning studer
initial findings suggest that student teachers struggle teesgifain from faded double
content examples.

Certain limitations of the study have to be addressed. First, because each group was
part of a cohort, it is possible that the cohort effect overshadowed the effects of the-double
content examples. We considered this issue by investigating and contfolliddgferences
between the cohorts in teaching experience, tutoring, and attendance of seminars regarding
classroom management. Further, we controlled for differences between the instructors in the
CG and implemented a highly standardized onlinelsalhing environment led by the same
i nstructor for the |1 Gs. Second, although we
relevant aspects of the doukldentent examples using prompts and instructional
explanations, the doubleontent examples wehaghly complex. This complexity could have
caused student teachers to apply a great amount of cognitive load to process-argdlaeif
the examples, which may have hindered knowledge acquisition. Future research should aim
to reduce cognitive load on leeers when studying doub®ntent examples. Third, although

we conducted analyses with process data from the faded doariflent examples, we finally
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do not know how student teachers interacted with the examples. Future research should
explore selfexplanation processes when student teachers study doamient examples in
more depth to understand underlying learning processes and prerequisiteettivefel
explanation.

Nevertheless, one must consider that only few studies (Kyun et al., 2013; Meier et al.,
2022; Schworm & Renkl, 2007) have investigated the effects of dendrleent examples in
highly complex ilkstructured domains, and only few have implemented fadinggohares
(Binder et al., 2022; Lechner et al., 2024). It is an important finding that daoloient
examples may be detrimental for situated cognitive skills such as PV, that complete and
faded doublecontent examples do not differ in enhancing thesesskilhd that student

teachers generally struggle to seKplain from faded doubleontent examples.
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Appendix A

Table Al
Spearman Correlations Between Measures of PVCM for the Control Group (No Dowritlent Examples)
1 2 3 4 5 6 I 8 9 10 11
t1
(1) Noticing +reasoning
(2) Alternatives of action 40™
(3) CCM .29 .22
(4) Focus on students <.01 .30 .16
(5) Inferences 24 .32 23 37
(6) Multiple perspectives .03 11 .05 27" A9
t2
(7) Noticing + reasoning .22 -.04 -.02 -.03 .01 -.04
(8) Alternatives of action A1 .20 -.03 .16 31 .15 37
(9) CCM 32" .05 12 .08 13 -.01 .60™ .38™
(10) Focus on students <.01 .19 .06 .26 .20 32" -.05 .16 A1
(12) Inferences 32" AL .20 .27 .10 A7 33" .36 .20 .25
(12) Multiple perspectives - .01 17 .07 .09 .05 .07 12 14 .02 -.02 .26

Note.CCM = concepts of classroom managemégmg .05.™ p<.01.™ p <.001.
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Table A2
Spearman Correlations Between Measures of PVCM for the Intervention Group 1 (Cobguldtie content Examples)
1 2 3 4 5 6 7 8 9 10 11
tl
(1) Noticing + reasoning
(2) Alternatives of action AT
(3) CC™M AL .33
(4) Focus on students -.05 .01 -.02
(5) Inferences .55™ .50™ .28™ A1
(6) Multiple perspectives <.01 .09 .10 .08 23"
t2
(7) Noticing + reasoning 327 24 .09 -.04 .25™ .04
(8) Alternatives of action 21 18" .03 -.03 21 A1 62"
(9) CC™M 24" 21 15 -.04 A7 .05 .73 .55™
(10) Focus on students -.03 -.03 -.09 24%* - 03 -.12 -.10 -.10 -.09
(12) Inferences .18 .18 .08 .09 .26™ .02 .38™ AL 33" -.03
(12) Multiple perspectives .06 .07 -.02 .05 .09 20" 21 22 15 -.11 37

Note.CCM = concepts of classroom managemént .05.™ p<.01.™ p <.001.
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Table A3

Spearman Correlations Between Measures of PM@Mhe Intervention Group 2 (Faded Doukdentent Examples)

1 2 3 4 5 6 7 8 9 10 11

t1

(1) Noticing + reasoning

(2) Alternatives of action .55™

(3) CC™M A8 A2

(4) Focus on students .04 .10 -.04

(5) Inferences N .35™ 27" -.02

(6) Multiple perspectives A7 12 .03 -.08 .30™
t2

(7) Noticing + reasoning A45™ 33" 23" .13 2T .06

(8) Alternatives of action 27" 37 13 .10 19 .03 59™

(9) CCM 22" 19 .16 14 22" .10 50™ A1

(10) Focus on students .07 .07 -.05 .07 .03 .06 <.01 .03 -.06

(11) Inferences A0 31 14 .10 .26" -.02 51 51 31 .10

(12) Multiple perspectives .10 .02 .02 .04 .03 .04 17 .05 .05 -.04 .36™"

Note.CCM = concepts of classroom managemént .05.™ p<.01.™ p <.001.
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Supplement S1
Figure S1

Example for the Faded Doubtntent Example From Time Block 2

The teacher asks the students
questions. Many students raise
their hands. The boy in the red
sweater is jumping up and down
while he raises his hand. The
teacher does not say anything to
him and does not pick him to
answer her question.

Ve
The students know the rule that they should not jump up
and down while raising their hand. The teacher ignores the
boy’s behavior and thus does not act in compliance with the
rules.

The boy in the red sweater desperately wanted to contribute
to the conversation. After he did not get the opportunity, he
does not participant anymore and is not picked by the
teacher. This could be fhie starting point for his behavior!
Ferdi is fidgety and takes on his seat neighbor’s behavior.
As a result. they mutually provoke each other.

The children jumping and the spreading of the misbehavior
could have been disrupted
o Ifthe teacher had given the boy the opportunity to

contribute to the class. (“could you repeat the
important assumption once more?)

o Ifthe teacher separated the two boys so they cannot see
each other anymore (it is possible, that the seating
arrangement was too close for some students)

o ifthe teacher had involved the students with questi
on the topic as she did with Philipp. \

Supplement S2
Figure S2

Example for the Faded Doubtontent Example From Time Block 3

The teacher asks the students
questions. Many students raise
their hands. The boy in the red
sweater is jumping up and down
while he raises his hand. The
teacher does not say anything to
him and does not pick him to
answer her question.

Z
The students know the rule that they should not jump up
and down while raising their hand. The teacher ignores the
boy’s behavior and thus does not act in compliance with the
rules.

The boy in the red sweater desperately wanted to contribute
to the conversation. After he did not get the opportunity, he
does not participant anymore and is not picked by the
teacher. This could be the starting point for his behavior.
Ferdi is fidgety and takes on his seat neighbor’s behavior.
As a result, they mutually provoke each other.

The children jumping and the sp

could have been disrupted

o  Ifthe teacher had given the boy the opportunity to
contribute to the class, (“could you repeat the
important assumption once more?)

o Ifthe teacher separated the two boys so they cannot see
each other anymore (it is possible, that the seating
arrangement was too close for some students)

o ifthe teacher had involved the students with questi
on the topic as she did with Philipp. T

ding of the misbeh
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Supplement S3

Table S3
Measure of Cognitive Processes of PVCM (Simplified and AdaptedCiimkerset al., 2022)
Cognitive process of PVCM Points Definition
0 The relevant noticed event was not addressed in the \ddsed analysis.
1 The relevannhoticed event was addressed at least once in the\ndsed analysis.
The relevant noticed event was not reasoned on or the reasoning did not matct
.. . 0 )
Noticing + reasoning expert rating.
1 The relevant noticed event was reasoned on matching the master rating.
0 The reasoning was not explained or the explanation did not match the master r:
1 The reasoning was explained matching the master rating.
0 No alternative of action was provided for the noticed relevant event.
) ) 1 An alternative of action was provided for the noticed relevant event.
Alternatives of action - : - :
0 No explanation for the generated alternative of action was provided.

1

An explanation for the generated alternative of action was provided.

Note.PVCM = Professional Vision oflassroom Management; we counted the number of points achieved for noticing + reasoning and

alternatives of action.
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Supplement S4

Table S4
Measure of Expert Features (Adapted from Wolff et al., 2015)
Category Points Definition
Scientific terms (withitness, smoothness, momentum, group focus, group mobilizati
Concepts of classroom managemel 1 used
Focus on students 1 Studentsd6 engagement , attenti on, I i st
addressed.
Interpretations 1 Inferencgs about stud.ents or teachers, predictions of classroom management, at
explanations are provided.
Multiple perspectives 1 More than one point of view is addressed (e.g., that of students and teachers).

Note.For each category, we counted the number of expert features used in thdagbdebanalysis.
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2.3 Article 111
Isolated or Integrated? - Instructional Approaches to Foster Professional Vision of

Teaching Quality

Bauersfeld, J. L, Bourcevet, P., Hahn, H& Gold, B (2024).Isolated orintegrated?-
Instructionalapproaches tdosterprofessionalision ofteachingquality [Manuscript
under review]. Institute of School Pedagogy and General Didactics, TU Dortmund

University.
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ISOLATED OR INTEGRATED? i INSTRUCTIONAL APPROACHES TO FOSTER

PROFESSIONAL VISION OF TEACHING QUALITY

Abstract

Background: Student teachers must develop professional vision (PV) related to classroom
management (CM), instructional support (IS), and emotional support (ES). PV can be
enhanced through viddmased analyses within adequate instructional approaches. Research
sugges thatisolated and integrated approaches may foster learning, with student teachers in
an integrated approach analyzing all dimensions simultaneously and in an isolated approach
analyzing them separately.
Aims: The study examines whether an isolated or integrated approach fosters PV better
compared to a control group (CG) and how individual prerequisites influence this
development.
Sample Participants were 140 student teachers.
Method: In a quasiexperimental prgosttest study, participants attended thweeek
seminars, preparing each session with texts on teaching quality. The intervention groups
analyzed classroom videos. The CG and the isolated group focused on a different teaching
guality dimension weekly, whereas the integrated group focused on all dimensicpssPre
tests measured PV and the simultaneous focus. Prior learning opportunities and interest were
assessed in the ptest.
Results:The CG was outperformed by the isolated approach in PVES and by the integrated
approach in PVCM and the simultaneous focus. Comparing the intervention groups, the
isolated approach performed better in PV&8gereaghe integrated approach performed
better in the simultaneous focus. Prior learning opportunities or interest did not affect PV or
the simultaneous focus.
Conclusions: Student teachers in viddmased analyses improved in PVCM and PVES,
emphasizing pedagogy. The isolated approach focused on the most recent dimension (recency
effect), while the integrated approach may have been cognitively overloaded by addressing all
dimensions simultaneously.
Keywords Teacher Education; Professional Vision; Instructional Design; \lokesed

Analysis
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1. Introduction

In order to act competently in the classroom, teachers must develop professional
vision (PV), which involvesoticingandreasoningon relevant classroom events to generate
adequatalternatives of actiofvan Es & Sherin, 2002; Blomeke et al., 2015). PV has been
shown to be a focuspecific competency that can relate to different dimensions of teaching
qguality (Duckers et al., 2022; Steffensky et al., 2015). Teaching quality encompasses the
dimensions otffective classroom management, instructional suppod emotional support
(Kunter et al., 2013; Pianta & Hamre, 2009; Praetorius et al., 2018).

Studies have shown that PV can be enhanced through-biaissd analyses of
teaching (Gold et al., 2021; Seidel et al., 2013) that must be embedded in a suitable
instructional environment (Blomberg et al., 2013; Santagata et al., 2021). Research has shown
thatisolatedandintegratedinstructional approaches can effectively foster learning processes
(Kramer et al., 2021; Spada et al., 2014). The approaches differ in the sequence of addressing
various learning contents. In an integrated approach, learnars tocdifferent learning
contents simultaneously, which supports concurrent activation and retrieval (Anderson, 1983)
and promotes applicability (inferred from Renkl et al., 1996). Therefore, an integrated
instructional approach, in which all three teachquality dimensions are analyzed
simultaneously, could foster applicability and retrieval of the teaching quality dimensions.
Contrastively, in an isolated approach, learners concentrate on one learning content at a time,
reducing cognitive load by decanscting complex tasks into individual suésks (van
Merrien boer, 2002). Hence, an isolated approach
video-based analyses.

Further, the development of PV is suggesH
(Kaiser & Konig, 2019; Sturmer et al., 2015); for example, knowledge as a cognitive
prerequisite (Stirmer et al., 2015; Todorova et al., 2017) and interest as a motlvationa
prerequisite (Farrell et al., 2023; Sturmer et al., 2015). Therefore, individual prerequisites
have to be considered when investigating the enhancement of PV in teacher education.

Given these deliberations, this study examines how analyzing classroom videos has to
be instructionally embedded to enhance stude
whether student teachers analyzed the teaching quality dimensions in an isplatedrated
way. Learners from a math didactics course served as a control group (CG). The study also
sheds light on whether knowledge and interest influence the change of PV within the

instructional approaches. Hence, the study contributes to resmaroh on instructional
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approaches to videbased analyses and provides a concrete approach to fostering PV of
teaching quality in teacher education.
1.1 PV of Teaching Quality

Teaching quality entails the dimensions of classroom management, instructional and
emotional suppoiiunter, Klusmann, et al., 2013; Pianta & Hamre, 2009; Praetorius et al.,
2018%. Classroom managements def i ned as effectively regu
attention through effective time management and semiotional learning (Emmer &
Stough, 2001). For effective classroom management, teachers need predominantly
pedagogicapsychological knowledg(Konig & Kramer, 2016). Actions teachers can take for
effective classroom management include monitoring the classroom to convey that they are
aware of everything happening in the classro
2006). Further,tedcer s shoul d uphold the group focus,
attention, holding them accountable for their learning, and increasing their engagement
(Kounin, 1970; Wubbels et al., 2006). Effective classroom management also includes
managingdisrpt i ons by regulating studentsd behavi
(Evertson & Emmer, 2012; van Tartwijk et al., 2009). Moreover, effectively managing
transitions can enable the I essonsd smoot hn

For students to engage with learning material, teachers must piostdectional
support conceptualized as actions teachers take to evoke active and elaborate processing
(Leuders & Holzéapfel, 2011; Lipwosky et al., 2009) as well as cognitive development (Pianta
& Hamre, 2009). Therefore, instructional support is assumed to draw predomifrantly
pedagogical content and content knowledge (Baumert et al., 2010; Lipowsky et al., 2009).
l nstructional support can be owledgeiardvaskthg by a-c
about their ideas and opinions (Boheim et al., 2021), thereby exploring cognitive thought
processes (Staub & Stern, 2002). Further, teachers can enable deep and elaborate thought
processes by implementing cognitively activating tasksestdblishing problerbased
learning environments (Neubrand et al., 2013; Lipowsky et al., 2009).

Providingemotional suppoiis related to meaningful studetgacher interactions and
socioemotional learning (Jennings & Greenberg, 2009). Therefore, emotional support
predominantly r el i e-$sydologitatkacwledye (Kdnig & fldnalg o gi ¢

2016). To provide emotiaal support, teachers must encourage students in challenging

2Terminology regarding teaching quality slightly differs between different research programs and derived
models.
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situations, provide constructive feedback, show sensitivity and empathy (Pianta & Hamre,
2009; Racozky et al., 2008), and establish a positive error culture (Steuer & Dresel, 2012).
Of course, many other demands involved in teaching are not covered by the teaching
guality dimensions. Nevertheless, the teaching quality dimensions are particularly relevant
because when teachers realize all three teaching quality dimensions in th&oaia, they
can positively influence student learning (Praetorius et al., 2018), student interest (Fauth et al.,
2014), and motivation (Rakoczy et al., 2008).
To implement teaching quality, teachers need PV (Blonetkad., 2022), which has
also been shown to affect student learning (Kersting et al., 2012; Roth et al., 2011). Studies
(Blomeke et al., 2015; van Es & Sherin, 2002) have suggested that PV entails the cognitive
processes ofoticingandreasoning Noticingis the perception and selection of relevant
classroom event®easonings the adequate and knowledgased interpretation of classroom
events for which research has introduced different underlying cognitive processing such as
describing, interpreting,xplaining, evaluating, or predicting relevant classroom situations
(e.g., Konig et al., 2014; Seidel & Stirmer, 2014). Nevertheless, many studies have shown a
onedimensional structure (e.g., Gold & Holodynski, 2017) or strong correlations (e.g., Seidel
& Stirmer, 2014) of cognitive processes involved in reasoning. Other studies have extended
the framework by including a facet with a more actmiented process of PV, such as
decisionmaking (Blomeke et al., 2015), justifying (K6nig & Lebens, 2012), evalga
(Duckers et al., 2022), generating alternatives of action (Santagata & Guarino, 2011), or
shaping opportunities to notice and reason on relevant events (van Es & Sherin, 2021).
Further, studies have investigated PV with a donspiacific focus relatetb classroom
management (Gold & Holodynski, 2017; Kdnig, 2015), instructional support (Meschede et
al., 2015; Santagata & Guarino, 2011), or aspects of emotional support (Keppens et al., 2019;
in the context of inclusive education). However, becausercdasss are highly complex
( Doyl e, 2006) and teachersd6 competence requ
2016; Klieme et al., 2009), these studies have been criticized for focusing only on one specific
domain. Taking up this idea, more recentsts have suggested feiaitegrated or foei
specific conceptualizations of PV (Duckers et al., 2022; Steffensky et al., 2015). For example,
Duckers et al. (2022) have suggested reasoning issfuagific to classroom management and
instructional support ée also Duickers et al., 2022; Steffensky et al., 2015) but proposed that

noticing and generating alternatives of action are-fioigigrated skills.
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1.2 Instructional Approaches to Foster PV Through Videebased Analyses

Video-based analyses have been shown to foster PV in teacher education (Gaudin &
Chalies, 2015; Weng et al., 2023). Similar to conceptualizations of PV, most studies promoted
focusspecific PV by focusing on aspects of classroom management (Gold etedl), @0
instructional support (Jacobsetal., 2010). However, because classrooms are complex (Doyle,
2006), teacher knowledge and competencies are highly multifaceted (Dunekacke, 2016;
Klieme et al., 2009), and expert teachers possess the ab#iimtdtaneously focusn all
three teaching quality dimensions when observing classrooms (Wolff et al., 2015). For
teacher education to prepare student teachers effectively, they have to be enabled to analyze
all three teaching quality dimensions (Dunekacke, 2016). Hencehribe teaching quality
dimensions of classroom management, instructional support, and emotional support can be
observed separately or simultaneously within vitb@sed analyses (see also Hoérter et al.,
2020).

Appropriate instructional approachesto videased analyses are crucial to foster PV
(Blomberg et al., 2013; Santagata et al., 2021)isAtatedandintegratedapproach may both
be beneficial to learning (Kramer et al., 2021; Spada et al., 2014). The two instructional
approachesdiffer in the sequence of attention to different learning contentsntegrnated
approach learners focus on different learning contents simultaneously, which has been
shown to foster learning effectively and sustainably (ldaal., 2014, 2015). When different
learning contents are presented simultaneously, they become encoded in an integrated way.
Later, when one learning content is activated, it triggers the activation and recall of other
related learning contents (spreaglectivation; Anderson, 1983). Therefore, integrated
instruction enhances concurrent activation and retrieval (Anderson, 1983), promoting
applicability (inferred from Renkl et al., 1996). In teacher education, an integrated approach,
in which all teachingyuality dimensions are focused simultaneously when analyzing
classroom videos, could facilitate applicability and activation of knowledge on the teaching
guality dimensions, which could foster PV and the simultaneous focus on the teaching quality
dimensiors.

However, integrating differentlearning contents evokes great cognitive load on learners
(Ayres, 2013). Because working memory capacity is limited (Baddeley, 1992), cognitive load
theory suggests instructional approaches should be designed to reduceedgad on
working memory (van Merriénboer & Kirschner, 2018). Research has proposed that
deconstructing complex tasks into individual and isolatedtasks (van Merrienboer, 2002)
can reduce cognitive load and enhance learningoutcomes (Ngu & Phah Bé&da#use student
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teachers are easily overwhelmed by classroom complexity displayed in videos (Star &
Strickland, 2008; Syring et al., 2015), teacher education has aimed to reduce this complexity
and decompose the teaching quality dimensions into separate learnable. enfities
presenting each teaching quality dimension separately to student teasmtlated approach
could reduce student teachersd cognitive |o
complexity.
1.3 The Influence of Individual Prerequisites

Research has highlighted the effect of cognitive and motivational individual
prerequisites on the development of PV (Kaiser & Konig, 2019; Sturmer et al., 2015).
Cognitive prerequisites are typically prior knowledge or teaching experience that student
teahers may have gained in previous learning opportunities (e.g., seminars or internships)
throughout their teacher education. Learning opportunities offered through university
seminars seem to influence knowledge acquisition (Konig et al., 2024; Kleickmahn e
2012) and can also impact PV (Stirmer et al., 2013; Todorova et al., 2017). A central
motivational prerequisite is interest (Hidi & Renninger, 2006). Interest evokes more deep
cognitive processing (Entwistle & Ramsden, 1983) and therefore strolagperations and
interconnections between learning contents (Wigfield & Cambria, 2010) by fostering
emotional engagement and a sense of value toward learning contents (Hidi & Renninger,
2006). Therefore, higher interest is associated with higher achievéengntWigfield &
Cambria, 2010). In teacher education, studies (Farrell et al., 2023; Martin et al., 2023) have
shown that when student teachers analyzed classroom videos, interest significantly impacted
PV. Moreover, interest can influence the intentiorapply learning content in professional
settings (Testers etal., 2019). This is particularly relevant for teacher education, as there has
been a strong demand for imparting more practical and applicable knowledge in the field
(Korthagen, 2010).
1.4 The Present Study

Il n | ight of previous empirical findings :
goal was to investigate whether an isolated or integrated approach tebaded analyses
would foster student teacher s6 Pnathdidactes ef f e
course functioned as a CG. In RQ1, we suggested an isolated or integrated approach to video
based analyses would enhance PV of teaching quality and the simultaneous focus-ftmm pre
posttest compared to the C@ideobased analysiseffd . However, the stud)
was to investigate whether the isolated or i
PV of teaching quality in different ways (RQ&structional approach effectAdditionally, as
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a type of manipulation check, we assumed the integrated approach fosters the simultaneous
focus more effectively than the isolated approach. Further, we examined whether individual
prerequisites of prior learning opportunities and interestinfluencedstudet e ac her s 6 PV
We suggested | earning opportunities and 1inte
(individual prerequisite effeft
2. Method

2.1 Sample and Design

The quasexperimental prgoost test study was conducted wiNh= 140 student
teachers (agdll = 22.96,SD=1.45; 79.8% female) in a threeeek videebased intervention.
Six student teachers were excluded because their processing time of-tbe posttest was
insufficient, four because they completed the survey only at one measurement time point, and
onebecause data suggested insincere task processing. From the remaining partcipéts,
student teachers were assigned to the isolated approadeetebased analyses,= 45 to the
integrated approach, amd= 39 to the CG. The student teachers were enrolled in six courses
randomly distributed across two instructors, each conducting one course per condition. We
collected informed written consent and treated participants following ethical guidelines and
principles by the American Psychological Association and the Declaration of Helsinki.
2.2 Procedure and Materials
Classroom Videos

Classroom videos used for the intervention and measuring PV were thoughtfully
selected from a video collection accessible to the research team based on their potential to
portray the teaching quality dimensions. Selection criteria were based on sitiygtioakfor
each teaching quality dimension based on literature (Lotz et al., 2013; Pianta & Hamre, 2009;
Praetorius et al., 2018). The video had to represent authentic and comprehensive situational
information in which a teacher implemented effectivesstaom management (withitness,
group focus, managing disruptions, and establishing rules and routines), instructional support
(activating prior knowledge, cognitively act
an explanati on,thoaghtprloaessésnagd psobldrases tearrsng
environments), and emotional support (encouraging students, sensitivity and empathy,
positive error culture). The videos had to display good visual and acoustic quality.

One of the authors preelected videos by rating whether the videos displayed features
of the teaching quality dimensions. Three teaching quality experts discussed eleven pre
selected videos regarding their potential to portray features of the teachalitlyg qu
dimensions. The experts selected fownii@ute videos, which displayed math lessons from
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the Btgrade involving themes of arithmetic and stochastics. The videos displayedaldssle
interactions and individual learning phases. Three video clips were used for the intervention,
and one was selected for measuring PV.
2.2.1 Preparatory Materials

We implemented preparatory texts because they have been shown to support student
teachers in videdased analyses (Martin et al., 2023). The three preparatory texts and
handouts were based on the technical report of the PERLE video studies (see Lotz et al.
2013) and aspects of each teaching quality dimension (see supplement Table S1). For the
isolated and control conditions, we compiled texts on one teaching quality dimension for each
session. The texts for the integrated condition provided informatialifi@nent aspects of all
teaching quality dimensions in every session. The addressed aspects were selected based on
situational information on the teaching quality dimensions in the videos. The texts were
categorized as nefictional literature (LIX from B to 65) and were comparable in difficulty
between groups across all sessions (see supplement Table S2). Additionally, student teachers
received handouts listing and briefly describing different aspects of the teaching quality
dimensions to support subseani videebased analyses.
2.2.2 Procedure

Before each session, student teachers read the preparatory texts and handouts (see
Figure 1). The isolated condition read about classroom management in the first week,
instructional support in the second week, and emotional support in the third week. The
integrated condition read texts on selected aspects of all teaching quality dimensions in all
three weeks of the intervention (see supplement Table S1). In the session, the isolated group
analyzed one teaching quality dimension per session, whereas tiratedsgroup focused on
all teaching quality dimensions simultaneously. A mathematics didactics course functioned as
a CG. Like the isolated group, CG received preparatory texts on the teaching quality
dimensions and talked about them in the sessionsitutat conduct videdased analyses.
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Figure 1
Intervention Procedure
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2.3 Instruments and Measures
2.3.1 Professional Vision (PV)

In pre-posttests, student teachers were askasdtch a video, describe and interpret
all relevant events concerning all teaching quality dimensions, and provide alternatives of
action in written analyses.
2.3.1.1 Instrument and Master Rating

To measur@®V, categories were created deductively based on theoretical concepts of
teaching quality (Lotz et al., 2013; Pianta & Hamre, 2009; Praetorius et al., 2018). Each
category was related to one of the teaching quality dimensions (see supplement Table S3).
Hence we ended up with four categories for classroom management, six for instructional
support, and three for emotional support. T
(2014) qualitative content analysis. This procedure aims to assessamatecases based on
selected categories, making it a reliable method for analyzing qualitative data.

Six teaching quality experts were asked to describe and interpret teaching quality in
the video for a master rating. The experts identified 43 descriptions and interpretations of
teaching quality: 22 related tdassroom management, 12 to instructional support, and 9 to
emotional support.
2.3.1.2 Coding Procedure

We used a simplified and adapted version
(see supplement Table S3). Based on the master rating, two trained raters coded one score for
noticmgt he number of descriptions irgasodingE@segor y

coded two scores, namely the number of interpretations that corresponded with the master
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rating (1 point each) and the number of explanations student teachers provided as indicators
of an el aborated understanding of the class
teachers provided an interpretation butdescription they still received a point for the
noticing score. If a coding was not part of the master rating, it was not further considered in
the coding process. We calculated the number of points student teachers achieved for
noticing, interpreting, and explainirigr each category.

For thealternative of actiormeasure, the raters coded the number of alternatives of
action student teachers provided (1 point each). The raters also coded the number of
explanations for their provided alternative of action (1 point each) and the number of
discussions of the provideaternative of action (1 point each) as indicators of student
teachersd deep and caref ul del i berations (98
calculated the number of points student teachers achieved.
2.3.2 Simultaneous Focus

In written analyses, the raters also coded whether student teachers focused on the
teaching quality dimensions simultaneously (
only one teaching quality dimension (0 points), two dimensions (1 point), ordhmeasions
(2 points). We calculated the number of points student teachers achieved for the simultaneous
focus.
2.3.3 Prior Seminars Related to Teaching Quality

To assess whether student teachers have already attended seminars addressing
teaching quality, we asked in the gree s t , AHave you already been
addressing teaching qual i tygs@porno@t udent teac!
2.3.4 Prior Interest

We measured student ttestavihhhe frangferiinteteg r e st i 1
Questionnaire (Gegenfurtner et al., 2020). Student teachers received statements on interest
(e.g., AnWhat we | earn in this c¢oQR0 p.d57Wwi | | b
which they rated on a sevgroint Likert scale whether thesgrongly disagree¢ll) orstrongly
agreed(7). Reliability was very gooda(=.95).
2.4 Analysis Plan and Preliminary Analyses
2.4.1 Confirmatory Factor Analyses for Measuring Professional Vision

First, the instrument measuring PV was tested for reliability and dimensionality using
confirmatory factor analysis (CFA) with robust maximum likelihood estimation. Because of
the small sample size, we constructed domain representative parcels (Litf2@&13) for each

teaching quality dimension: the first parcel entailed noticing scores, the second parcel
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interpretations scores, and the third parcel scores on explanations. Based on previous findings
and theoretical deliberations (Duckers et al., 2022; Steffensky et al., 2015), we included the
alternative of action scores in the model. We specified afaatorial focusspecific model
with the factors PV of classroom management, PV of instructional support, PV of emotional
support, and alternatives of actions. The first three factors consisted of the parcels of noticing,
interpreting, and explaining. Altertiaes of action were specified as a separate factor, including
the number of alternatives of action, explanations, and discussions.

The CFA (see supplement Table S4) displayed a good fit for adimensional model
of PV (6?(47) = 85.04p = .001, CFl =.976, TLI =.967, RMSEA = .056, SRMR = .047).
Latent variables displayed low correlations(35). Tests of measurement invariance across
time points (see supplement Table S5) confirmed configural, metric, and scalar measurement
invariance (Cheung & Rensvold, 2002). Hence, we calculated sum scores of the factors PV
(noticing + interpreting + gxaining) of classroom management @l= .69, t2:a = .75),
instructional support (tla =.63, t2:a = .66), emotional support (th:=.72, t2:a =.79), and
alternatives of action (tla = .84, t2:a =.79) as dependent variables.
2.4.2 Preliminary Analyses

Next, because all distributions wemerrnormally distributed§ < .05), we used
KruskalWallis tests with a Bonferrofgorrecteda-level ofp=.01 to investigate differences
in pre-test scores between the groups. Results showed that the groups did not diffeéest pre
scores (see supplement Table S6).
2.4.3. Bayes MultiLevel Modeling

We conducted longitudinal Bayesian miétvel modeling (BMLM) with MCAR
estimation using the brms package by Birkner (2017). BMLM can model complex data
structures in which observations are nested within different levels (i.e., measurement time
points neted within individual participants), thereby incorporating random intercepts and
slopesfordifferentlevels (Hamaker & Klugist, 2011). Italso has the advantage against common
multi-level models in that it can effectively deal with violations against rditynand
accommodate various distributions. In our case, we used Poisson regression because we used
count data. Further, BMLM can deal with smaller sample sizes by setting appropriate priors
based on previous theoretical and empirical deliberations asdrigéve data. Because

measurement time points were nested within participants, we first specified a random intercept

S3We had to all ow error covariances between the i
Afexplaining of instructional supporto for the n
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model (model A), which only included the participants with random intercepts at level 2 and
measurementtime points as fixed effects at level 1. Second, we included random slopes in the
model (model B), which accounted for indaedividual differences ovetime. Fourth, we
included the interaction between measurementtime points and groups as a level 2 predictor and
fixed effect to investigate differences between groups (model C). Lastly, we included level 2
predictors of prior learning opportunities addnieg teaching quality and interest (model D).
We specified weakly informed priors for fixed effects (N1, 5)) to suggest an increase in PV
of teaching quality and simultaneous focus, that the intervention groups outperform the CG,
and that individual prerequisites positively influence PV. We also specified weakly informed
priors for random effects (b N(O, 5)) to allow for variability in intercept and slopes. We
compared and evaluated the models with the lemaout criterion (Vehtari et al., 2017)o
answer RQ2, we conducted Bayesian multiple comparisons between groups to identify
differences between the isolated and integrated approaches.

All analyses were conducted usiRgData and syntax can be found
(https://osft.io/8q6fs/?view _only=6257f14f638d4cf386541d7b79d94460

3. Results

Descriptive data are displayed in Table 1. Investigations of BMLM models (see Table

2) with the leaveone-out criterion showed that including random intercepts and random

slopes was necessary, as model B indicated a considerably better model fit thai nfadel

even better model fit was achieved when the interaction betweed gnoeips was included,
indicating that some variance can be attributed to differences between groups. The best model

fit was achieved by including predictors of learning opportesdndinterest. The full table

on models AD can be found in the supplement (see supplement S7).
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Table 1
Descriptive Data on PV of Teaching Quality, Simultaneous Focus, and Individual
Prerequisites

Scale Control group In.tervention group 1 I_ntervention group 2
(isolated approach) (integrated approach)

t1 t2 tl t2 t1 t2
M SD M sSD M SOD M SD M SD M SD
PVCM 495 2.67 5.90 4.30 4.87 3.14 596 3.34 4.11 2.81 6.78 3.96
PVIS 2.38 2.23 2.38 2.25 253 2.35 3.53 2.76 3.20 2.78 3.09 2.60
PVES 244 2.35 2.38 2.95 242 248 3.73 3.06 2.31 2.18 2.58 2.65

Alternatives of ¢ e 355 721 3.89 6.80 3.95 9.02 4.71 7.84 3.90 8.98 5.22

action

%ng'ta”eous 0.74 0.91 0.87 1.30 0.98 1.18 1.27 1.36 0.73 1.05 2.16 1.93
Prior seminars .31 .47 24 43 .29 .46

Prior interest 5.89 1.16 5.88 0.74 5.83 0.69

Note PVCM = professional vision of classroom management; PVIS = professional vision of
instructional support; PVES = professional vision of emotional support.

Table 2
Model Fit Statistics of the Longitudinal Bayesian Mulgvel Models
Model LOOIC SE L OOl S E Right side of the formula

Model A 5688.3 67.6 0.0 0.0 time + (1]id)
Model B 5621.4 59.5 66.9 8.1 time + (1 + timelid)
Model C  5613.2 59.6 8.2 -0.1 time * group + (1 + time]id)

time * group + prior seminars + prior
Model D  5034.8 56.3 578.4 3.3 interest + (1 + timelid)

Note LOOIC = leaveone-out information criterion; SE = standard error.

3.1 Videobased analysis effect

Regarding RQ1, descriptive statistics suggest that student teachers in the isolated
approach outperformed the CG in all measures. In contrast, student teachers in the integrated
approach outperformed the CG only in PV of classroom management, PV of eatotio
support, andhesimultaneous focus. Results of Model D (see Table 3) showed no significant
effect of time on dependent measures. However, a significant interaction effect on PV of
emotional support indicated that student teachers imstiiated approach improved
significantly more in PV of emotional support than the CG (see Figure 2). Further, we found
significant interaction effects on PV of classroom management and the simultaneous focus,
indicating that student teachers in the intégglaapproach outperformed the CG (see Figure
2). However, student teachers in the isolated or integrated approach did not outperform the

CG in PV of instructional support or alternatives of action.
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Table 3
Results of the Longitudinal Bayesian Milével Model D
Model D
. 95%Cl
Effect Estimate §D) (LLUL]

Fixed Effects

PV of classroom management
Intercept 1.37(0.34) [0.71,2.04
Time 0.09(0.14) [-0.19,0.3%
Isolated -0.02(0.14) [-0.30,0.26
Integrated -0.15(0.14) [-0.43,0.134
Time 3 Isolated 0.09(0.18) [-0.27,0.4%
Time?3 Integrated 0.39(0.19) [0.02,0.76
Seminars -0.05(0.10) [-0.25,0.1%
Interest <0.01(0.01) [-0.01,0.01

PV of instructional support
Intercept 0.66(0.59) [-0.52,1.78
Time 0.07(0.18) [-0.28,0.4]
Isolated 0.01(0.24) [-0.47,0.48
Integrated 0.29(0.24) [-0.19,0.76
Time 3 Isolated 0.31(0.22) [-0.11,0.7%
Time?3 Integrated -0.04(0.22) [-0.47,0.40
Seminars -0.22(0.18) [-0.58,0.14
Interest <0.01(0.01) [-0.02,0.02

PV of emotional support
Intercept 0.75(0.64) [-0.52,1.99
Time -0.22(0.21) [-0.64,0.18
Isolated - 0.06(0.25) [-0.56,0.43
Integrated - 0.02(0.26) [-0.52,0.4%
Time?3 Isolated 0.71(0.26) [0.22,1.22
Time3 Integrated 0.22(0.27) [-0.30,0.7%
Seminars - 0.28(0.20) [-0.68,0.11
Interest >-0.01(0.01) [-0.02,0.02

Alternatives of action
Intercept 1.53(0.33) [0.88,2.17
Time 0.15(0.10) [-0.05,0.3%
Isolated 0.10(0.12) [-0.15,0.3%
Integrated 0.30(0.12) [0.06,0.5%
Time 3 Isolated 0.10(0.13) [-0.16,0.37
Time3 Integrated -0.13(0.13) [-0.39,0.12
Seminars - 0.05(0.10) [-0.25,0.1%
Interest <0.01(0.01) [-0.01,0.01]

Simultaneous focus
Intercept -1.65(0.70) [-3.06;0.33
Time 0.12(0.30) [-0.46,0.7]
Isolated 0.36(0.28) [-0.19,0.91
Integrated 0.10(0.30) [-0.49,0.68
Time?3 Isolated 0.09(0.36) [-0.60,0.81
Time?3 Integrated 0.93(0.36) [0.24,1.6%
Seminars -0.06(0.18) [-0.43,0.30
Interest 0.02(0.01) [>- 0.00,0.04
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Model D
Effect Estimate D) [?_?_O/BEI]

Random Effects
PV of classroom management

Intercept 0.39(0.07) [0.25,0.5%

Time 0.49(0.10) [0.30,0.67
PV of instructional support

Intercept 0.78(0.10) [0.59,1.00

Time 0.31(0.18) [0.02,0.66
PV of emotional support

Intercept 0.83(0.12) [0.62,1.09

Time 0.52(0.19) [0.10,0.86
Alternatives of action

Intercept 0.37(0.05) [0.28,0.48

Time 0.20(0.09) [0.02,0.38
Simultaneous focus

Intercept 0.56(0.17) [0.22,0.89

Time 0.41(0.25) [0.02,0.92

Note CI =confidence interval; LL =lower level; UL = upper level; PV = professional vision.
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Figure 2
Fixed Effects by Group of Bayesian Mudvel Models
Change of PVCM Change of PVIS
10 10
8 8
6 6
5 7_‘é 2
0 4 o4 Change of Simultaneous Focus
— = =
2 2
2
0 0 b=4
0 1 0 1 2 10 group
w
Time Time = — CG
[ .
Change of PVES Change of Alternatives of Action E isolated approach
g 5 === integrated approach
10 15
E
s é
8 S 0
ch) 10 0 1
@ 6 ° BE—— Time
& L =
4 -—
g s
—-—“—-/ 2
2 ————————————— T
0 0
0 1 0 1
Time Time

Note.PVCM = professional vision of classroom management; PVIS = professional vision of instructional support; PVES = professiofal
emotional support; CG = control group.



ARTICLE Il

3.2 Instructional Approach Effect

Concerning RQ2, Bayesian multiple comparisons (see Table 4) revealed significant
differences between the isolated and integrated approach of PV of emotional support and the
simultaneous focus. Descriptive statistics suggest that the isolated approaasfoounted the
integrated approach in PV of emotional support. In contrast, the integrated approach

outperformed the isolated approach in simultaneously focusing on the teaching quality

di mensions, indicating the mahergifectsawdranom és e f
significant.
Table 4
Bayesian Multiple Comparisons Between the Isolated and the Integrated Approach
Comparison: isolated vs. integrated approach Estimate 95% CI [LL,UL]

PV of classroom management 0.30 [- 0.06,0.64]

PV of instructional support -0.34 [-0.77,0.04]

PV of emotional support -0.49 [-0.99; 0.02]

Alternatives of action -0.24 [-0.48,0.01]

Simultaneous focus 0.83 [0.21,1.45]

Note CI = confidence interval; LL = lower level; UL = upper level; Pgrofessional vision.

3.3 Individual Prerequisite Effect

Regarding RQ3, model D showed that the effects of predictors of prior seminars or
interest were noisignificant (see Table 3). This indicated that neither the prior seminars in
teacher education nor student t eeachilggualtydé i nt e
or the simultaneous focus.

4. Discussion

The study investigated how different instructional approaches to\nde®ed analyses
may enhance student teachersdé PV of teaching
the isolated or integrated approach to videsed analyses differed in fositg student
teacherso6 PV of teaching quality. Further,
cognitive and affectivenotivational individual prerequisites affected the change of PV.
4.1 Interpretation of Findings

Previous studies have shown that videssed analyses can significantly enhance
student t especitic®V (slassrdom management: Gold et al., 2021; instructional
support: Jacobs et al ., 2010) . Our Deylepydy ai
2006) by promoting PV of all teaching quality dimensions through viokexed analyses and
focusing on the dimensions in an isolated or integrated approach (RQ1). However, we could

not fully replicate findings from previous studies. The results sliotivat student teachers
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who conducted videtased analyses in the isolated approach only improved in PV of
emotional support, whereas student teachers conducting-baleed analyses in the

integrated approach improved in PV of classroom management and simultaneously focusing
theteaching quality dimensions compared to the CG, which only read texts on teaching
guality (video-based analyses eff¢ctWhen comparing the isolated with the integrated
approach (RQ2), we also found that student teachers in the isolated approach inmpooged

in PV of emotional support. In contrast, student teachers in the integrated approach improved
more in simultaneously focusing on the teaching quality dimensioasyctional approach

effec).

Regarding RQ1, student teachers analyzing classroom videos performed only partially
better in PV of teaching quality than the CG. Typically, novice learners with low prior
knowledge process information separately (Kalyuga, 2008) to reduce cognitive kzalide
PV is a knowledgédased process (Blomeke et al., 2015), one possible reason could be that if
student teachers lack sufficient knowledge, they may struggle to analyze classroom videos
focusing on all teaching quality dimensions. Hence, they may heamely focused on only
one teaching quality dimension to deal with
results and descriptive statistics showed that student teachers who conducteblagddo
analyses focused most on classroom management (it@dg@pproach), a little less on
emotional support (isolated approach), and least on instructional support. When teachers act
in unfamiliar or new content areas for which they lack sufficient pedagogical content and
content knowledge needed for PV of instiianal support, they generally turn to pedagogical
knowledge (Hashweh, 1987; see also Harr et al., 2014). Hence, it is possible that student
teachers turned to PV of classroom management or emotional support irbasksbanalyses
because they lack suéient PV of instructional support.

However, the result that student teachers in the isolated approach improved in PV of
emotional support compared to the CG could be attributed to a recency effect (Baddeley &
Hitch, 1993). The recency effect in the context of learning suggests that leatrigugnes
increase when the information assessed aligns with content presented most recently, as it is
freshest in memory for assessment (also found for texts and pictures; Shaw et al., 2012).
Thus, studentteachers in the isolated approach improvedaf @viotional support because
they focused on emotional support in the last week of the intervention, which was most recent
to the postest.

Regarding RQ2, because a positive effect of the isolated approach was found for PV

of emotional support compared to the integrated approach, the findings may indicate that the
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isolated approach to viddmsed analyses was possibly less cognitively demanding on student
teachers by deconstructing the teaching quality dimensions into individudhsk (van
Merrienboer et al., 2002). Hence, simultaneously focusing on the teapatity dimensions

in video-based analyses cognitively overloaded student teachers (derived from Sweller, 2011)
as finding interconnections generally draws on many cognitive resources (Ayres, 2013). The
result was that student teachers in the integrapgdaach improved in simultaneously

focusing on the teaching quality dimensions compared to the CG and the isolated approach,
which served as evidence for the effectiveness of the manipulation. Further, it is also possible
that due to the traditional divisn between subject matter and pedagogy, which is still deeply
engrained in many teacher education systems (Ball, 2000), student teachers may not be used
to connect aspects of pedagogy (i.e., classroom management and emotional support) with
aspects of subg matter (i.e., instructional support). However, from a cognitive
psychological perspective, this division may lead to the compartmentalization of focus
specific PV, risking its storage in largely unconnected memory segments with minimal
interconnection$piro & Jehng, 1990), which may result in a limited understanding of how
concepts are interconnected and an oversimplification when applying these concepts in real
life situations (Anderson, 1983). Because there has been a call for teacher educatioa to avo
6inert knowledge6 (Renkl et al., 1996) and
teaching student teachers howto connect PV of classroom management, PV of instructional
support, and PV of emotional support may support them when actinglififeedlassroom
situations in the future.

Regarding RQ3, although student teachers were generally interested in transferring
content from the seminar to teaching practice, we could not find effects of individual
prerequisites on PV found in previous studies (Farrell et al., 2023; Stirmer €1d;, 2
Todorova etal., 2017) in the context of the intervention. PV was neither influenced by student
teacherso i nterest indwduoal grezeguisiteiefiegtOre explamatiom ni t i e
for the lack of effects could be that some student teachayshave attended more seminars
regarding one teaching quality dimension or may be more interested in applying different
teaching quality dimensions (e.g., classroom management or instructional support).

4.2 Limitations

Somelimitations have to be discussed. First, our study displayed a relatively short
intervention time. Other studies have conducted interventions throughout months, an entire
semester, or even a year (Santagata et al., 2021). Therefore, our study can onkighte
into shortterm effects. As knowledge integration typically takes time and practice, this may
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be a reason for the ineffectiveness of the integrated approach. Second, trexpeasiental

design implemented in university seminars does not meet the rigorous standards of laboratory
studies (Kember, 2003). Therefore, further variation sources map$mble. However, few
studies (Farrell et al., 2023) investigating instructional approaches to-bassd analyses
included cognitive or motivational individual prerequisites in their studies. By including
whether student teachers attended seminars s&ldggeaching quality and interest, this study
contributed to insights into whether other factors could account for variation sources in the
intervention groups. Third, student teachers presumably experienced a high cognitive load
focusing on all three sehing quality dimensions (derived from Sweller, 2011). Since PV is a
knowledgebased process encompassing cognitive processes (Blomeke etal., 2015), measures
of cognitive load during learning could give insights into how student teachers experience
video-based analyses. Despite these limitations, this study could be a first step towards a
stronger integration of subjeotlated and pedagogical domainsin teacher education (see also
Horter et al., 2020).
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Appendix A

Table Ala
Correlations Between the Dependent Variables for the Control Group
Scale 1 2 3 4 5 6 7 8 9 10 11
tl
(1) PV of classroom management
(2) PV of instructional support .20
(3) PV of emotional support .18 .01
(4) Alternatives of action .01 .01 A1
(5) Simultaneous focus .08 .23 .07 .26
(6) Priorseminars 34 .09 -.29 .04 -.13
(7) Prior interest .07 51 .08 .19 48" -.16
t2
(8) PV of classroom management .38 .01 <.01 .29 .08 12 -.05
(9) PV of instructional support 12 A4z .26 -.10 .13 .25 11 .04
(10) PV of emotional support .27 .07 427 -.03 .14 -.10 -.05 12 34
(11) Alternatives of action .08 .08 .29 AZ" 12 12 -.04 .24 14 .33
(12) Simultaneous focus .02 -.01 .18 21 .10 .09 .24 31 -.09 -.14 .20

Note.PV = professional visiorip <.05.” p<.01." p <.001.



Vo1

Table A2a
Correlations Between the Dependent Variables for the Isolated Approach
Scale 1 2 3 4 5 6 7 8 9 10 11
tl
(1) PV of classroom management
(2) PV of instructional support -.20
(3) PV of emotional support 27 .09
(4) Alternatives of action .01 -.06 A1
(5) Simultaneous focus .18 -.30 -.03 .30
(6) Prior seminars -.14 -.18 -.09 -.09 -.20
(7) Prior interest .39 -.22 A7 -.03 -.12 .15
t2
(8) PV of classroom management -.01 .18 .29 14 .03 <.01 -.25
(9) PV of instructional support .08 .45 .13 .07 -.03 -.29 -.20 -.07
(10) PV of emotional support .06 .18 53" 15 -.04 .02 .04 A4 .19
(11) Alternatives of action .02 .05 .09 51 19 -.09 -.10 27 .19 A7
(12) Simultaneous focus .06 -.05 .01 .19 .07 21 .06 <.01 -.09 -.09 .10

Note.PV = professional visiorip <.05.” p<.01." p <.001.
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Table A3a
Correlations Between the Dependent Variables for the Integrapgoach

Scale 1 2 3 4 5 6 7 8 9 10 11

t1

(1) PV of classroom management

(2) PV of instructional support -.52"

(3) PV of emotional support .04 <.01

(4) Alternatives of action 21 -.04 <.01

(5) Simultaneous focus .06 <.01 .07 30

(6) Prior seminars 17 -.26 -.09 .10 .01

(7) Prior interest .03 -.04 -.01 .22 .07 .01
t2

(8) PV of classroom management .09 .19 <.01 .04 .04 .07 -.12

(9) PV ofinstructional support -.3r 27 -.05 -.09 .07 -.11 .07 .19

(10) PV of emotional support -.02 12 320 -.12 .04 -.14 -.03 .24 .02

(11) Alternatives of action .16 -.09 -.02 .32 .16 14 .26 -.03 A1 -.27

(12) Simultaneous focus -.01 13 -.05 34 30 <.01 .10 -.09 -.11 .01 21

Note.PV = professional vision;3<.05.™ p<.01.™ p <.001.
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Table S1

Overview of the Aspects of Teaching Quality Addressed in thefdextach Group

Group

Session 1

Session 2

Session 3

Control group and
isolated approach

Classroom management
withitness, group focus, managing
transitions, time management,
dealing with disruptions, rules and
routines

Instructional support

activating prior knowledge,
cognitively acti
contributions, demanding an
explanati on,
cognitive thought processes,
problembased learning
environments

e X[

Emotional support
encouraging students, sensitivity a
empathy, positive error culture

Integrated approach

Classroom management

rules and routines,

dealing with disruptions
Instructional support

activating prior knowledge,
taking up studen
challenging tasks

Emotional support

encouraging students

Classroom management
withitness, group focus, rules and
routines

Instructional support

demanding an explanation
Emotional support

sensitivity and empathy, positive
error culture

Classroom management
withitness, group focus, managing
transitions

Instructional support

exploring studer
processes,
studentsd contri

Emotional support
encouraging students, positive err
culture




ARTICLE Il

Table S2
Word Count and Readability of the Texts for Each Group
Session 1 Session 2 Session 3
word count readability word count readability word count readability

Control

group and 2698 51.78 1947 62.95 1912 53.57
isolated

approach

Integrated

approach 3584 56.2 4025 55.21 3725 57.08

Note For the integrated approach, some text passages were repeated in the texts of sessions 2
or 3.
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Table S3
Coding Manual

Category

Number of event

Description Points

PV of classroom management

withitness

group focus

dealing with disruptions

rules and routines

22

Student teachers noticed/reasone

on events in which the teacher

displays that they are aware of  noticing

everything happening in the 1 = event was described
classroom. 0 = event was not described
Student teachers noticed/reasone

on events in which the teacher interpreting

upholds student 1=interpreted corresponding witt
engagement by mobilizing them ai the master rating

making themaccountable for their 0 = not interpreted/interpreted not
learning. corresponding to the master ratini
Student teachers noticed/reasone

on events in which the teachers explaining

manage disruptions by regulating 1 = explained corresponding with
student sé behav the masterrating

Student teachers noticed/reasone 0 = not explained/explained not
on eventsvhere the teacher corresponding to the master ratini
establishes and enforces rules ar

routines.
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Category

Number of event

Description Points

PV of instructional support

prior knowledge

cognitively activating tasks

studentsd contribut

demanding an explanation
student s¢

exploring

problembased learning environments

12

2

Student teachers noticed/reasone
on events in which th&eacher
activates stude
Student teachers noticed/reasone
on events in which the teacher
implementscognitively challenging
tasks.

Student teachers noticed/reasone

on events in which the teacher us interoretin
the studentsd c Inlerpreting

. 1 = interpreted corresponding witl
classroom discourse.

Student teachensoticed/reasoned I)hﬁ ?oetsi:]etg:a?entgd/inter reted not
on events in which the teacher - P P

demands an explanation for corresponding to the master ratini

student sbé answe
Student teachers noticed/reasone
on events in which the teacher
explores studen
by asking questions about their
ideas.

Student teachers noticed/reasone
on events in which the teacher
implements an inductive, problemr
based learning environment.

noticing
1 = event was described
0 = event was not described

explaining

1 = explained corresponding with
the master rating

0 = not explained/explained not
corresponding to the master ratini
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Category

Number of event:

Description Points

PV of emotional support

encouraging students

sensitivity and empathy

positive error culture

9

Student teachers noticed/reasone noticing

on events in which the teacher 1 = event was described
encouragestudents in challenginc 0 = event was not described
situations and provides constructi

feedback. interpreting

Student teachers noticed/reasone 1 = interpreted corresponding witt
on events in which the teacher  the master rating

shows sensitivity and empathy to 0 = not interpreted/interpreted not
their students. corresponding to the master ratini

Student teachers noticed/reasone w . .
on events in which the teacher 1 = explained corresponding with

establishes a positive error culturc 'S Master rating
P 0 = not explained/explained not

corresponding to the master ratin:
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Category

Number of event:

Description Points

Alternatives of action

alternative provided

alternative explained

alternative discussed

1 = student teachers provided an
Student teachers provided an alternative of action
alternative of action. 0 = student teachers did not provi
an alternative of action
1 = student teachers explained th
provided alternative of action
0 = student teachers did not exple
the provided alternative of action
1 = student teachers discussed tr
provided alternative of action
0 = student teachers did not disct
the provided alternative of action

Student teachers gave an
explanation for their provided
alternative of action.

Student teachers discussed their
provided alternative of action witr
other alternatives of action

Note PV = professional vision.
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Table S4
Item Statistics of Means and Standard DeviationgSP]) and Standardized Factors
Loadings
ltem teaé:_hlng quallty cognitive process M(SD) &
imension
noticecm CM noticing 2.82(1.47) 587
interpretcm CM interpreting 1.16(1.06) .9511
explaincm CM explaining 0.64(0.89) .784%
noticeis IS noticing 1.31(1.18) 7782
interpretis IS interpreting 0.87(0.85) .9872
explainis IS explaining 0.54(0.75) 7372
noticees ES noticing 1.04(1.00) .8383
interpretes ES interpreting 0.84(0.87) .9823
explaines ES explaining 0.50(0.66) .8183
alternative describing 3.34(1.49) .9394
alternativeex explaining 1.95(1.48) .655
alternativedis discussing 1.65(1.37) .6974

Note CM = classroom Management; IS = instructional support; ES = emotional support;
¥ actor OPV of c| dsascrtooam onPavn aogf e mefinsatdrt wa t i6dPva |
emotional¥f sawtpproraMl;t ernatives of actiond.

Table S5
Tests oMeasurement Invariance Across Measurement Time Points
Model & df CFl TLI RMSEA SRMR
Configural invariance 137.64 94 .973 .962 .060 .059
Metric invariance 159.28 102 .964 .954 .068
Scalar invariance 177.02 110 .958 .950 .071

Note CFl =comparative fit index; TLI = Tuckekewis index; RMSEA = root mean square

error of approximations.

Table S6
Results of KruskaWallis Tests on Differences Between the Groups
Variable & df p r

PV of classroom management 2.69 2 .261 .005
PV of instructional support 2.02 2 .364 <.001
PV of emotional support 0.02 2 .989 -.016
Alternatives of action 5.05 2 .080 .024
Simultaneous focus 1.05 2 .592 -.008
Seminars 0.45 2 .801 -.012
Interest 1.24 2 .539 -.006

Note.PV = professional vision; Bonferroftiorrecteda-level of p =.01.
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Table S7

Results of Longitudinal Bayesian Mdkivel Models

Model A Model B Model C Model D
0, 0, 0 0,
Effect Estimate §D) [?_?_/Ef] Estimate §D [?_?_/&CEI] Estimate §D) [?_SL/EJCL:I] Estimate §D) [?_?_/&fl]
Fixed Effects
PV of classroom management
Intercept 1.47(0.05) [1.36,1.57 1.44(0.06) [1.32,1.56 1.51(0.10) [1.30,1.71 1.37(0.34) [0.71,2.0%
Time 0.30(0.06) [0.19,0.40 0.27(0.08) [0.12,0.43 0.13(0.13) [-0.14,0.39 0.09(0.14) [-0.19,0.3%
Isolated -0.02(0.14) [-0.29,0.2% -0.02(0.14) [-0.30,0.26
Integrated -0.19(0.14) [-0.47,0.09 -0.15(0.14) [-0.43,0.1%
Time3 Isolated 0.07(0.18) [-0.28,0.42 0.09(0.18) [-0.27,0.4%
Time3 Integrated 0.36(0.18) [0.01,0.72 0.39(0.19) [0.02,0.76
Seminars -0.05(0.10) [-0.25,0.1%
Interest <0.01(0.01) [-0.01,0.01
PV ofinstructional support
Intercept 0.79(0.08) [0.62,0.9% 0.75(0.10) [0.55,0.9% 0.61(0.17)  [0.27,0.93 0.66(0.59) [-0.52,1.78
Time 0.11(0.07) [-0.03,0.26 0.14(0.10) [-0.07,0.334 0.03(0.18) [-0.32,0.37 0.07(0.18) [-0.28,0.4]1
Isolated 0.07(0.22) [-0.36,0.50 0.01(0.24) [-0.47,0.48
Integrated 0.32(0.22) [-0.10,0.7% 0.29(0.24) [-0.19,0.76
Time? Isolated 0.34(0.22) [-0.08,0.7T 0.31(0.22) [-0.11,0.7%
Time3 Integrated -0.03(0.22) [-0.46,0.39 -0.04(0.22) [-0.47,0.40
Seminars -0.22(0.18) [-0.58,0.14
Interest <0.01(0.01) [-0.02,0.02
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Model A Model B Model C Model D
Effect Estimate §D) [?_SLO/&EI] Estimate §D) [?_?_O/EJEI] Estimate §D) [sﬁ(y&i:l] Estimate §D) [?i(y&fl]
PV of emotional support
Intercept 0.58(0.10) [0.38,0.77 0.56(0.11) [0.33,0.77 0.56(0.19) [0.17,0.92 0.75(0.64) [-0.52,1.99
Time 0.20(0.08) [0.05,0.36 0.17(0.12) [-0.07,0.4] -0.07(0.20) [-0.47,0.32 -0.22(0.21) [-0.64,0.18
Isolated -0.01(0.25) [-0.50,0.4T -0.06(0.25) [-0.56,0.43
Integrated -0.03(0.25) [-0.52,0.46 -0.02(0.26) [-0.52,0.48
Time 3 Isolated 0.54(0.24) [0.07,1.03 0.71(0.26) [0.22,1.22
Time3 Integrated 0.16(0.25) [-0.33,0.6% 0.22(0.27) [-0.30,0.7%
Seminars -0.28(0.20) [-0.68,0.11
Interest >-0.01(0.01) [-0.02,0.02
Alternatives of actior
Intercept 1.86(0.05) [1.76,1.9% 1.86(0.05) [1.76,1.96 1.73(0.09) [1.55,1.9] 1.53(0.33) [0.88,2.17
Time 0.20(0.04) [0.11, 0.2% 0.18(0.05) [0.07,0.28 0.15(0.10) [-0.04,0.3% 0.15(0.10) [-0.05,0.3%
Isolated 0.11(0.12) [-0.13,0.3% 0.10(0.12) [-0.15,0.33
Integrated 0.26(0.12)  [0.02,0.50 0.30(0.12)  [0.06,0.5%
Time?3 Isolated 0.11(0.13) [-0.14,0.36 0.10(0.13) [-0.16,0.37
Time?3 Integrated -0.05(0.13) [-0.29,0.20 -0.13(0.13) [-0.39,0.12
Seminars -0.05(0.10) [-0.25,0.1%
Interest <0.01(0.01) [-0.01,0.01
Simultaneous focus
Intercept -0.39(0.12) [-0.63;0.19 -0.37(0.14) [-0.67;0.13 -0.49(0.23) [-0.96;0.07 -1.65(0.70) [-3.06;0.33
Time 0.58 (0.12) [0.35,0.82 0.48(0.17) [0.15,0.82 0.12(0.28) [-0.45,0.6% 0.12(0.30) [-0.46,0.71
Isolated 0.30(0.28) [-0.24,0.8% 0.36(0.28) [-0.19,0.91
Integrated -0.01(0.29) [-0.58,0.56 0.10(0.30) [-0.49,0.68
Time?3 |solated 0.11(0.34) [-0.55,0.79 0.09(0.36) [-0.60,0.8]
Time3 Integrated 0.95(0.34) [0.27,1.6% 0.93(0.36) [0.24,1.6%
Seminars -0.06(0.18) [-0.43,0.30
Interest 0.02(0.01) [>-0.00,0.0%




Model A Model B Model C Model D
Effect Estimate §D) [?_SLO/&EI] Estimate §D) [?_?_O/EJEI] Estimate §D) ﬁ_?_(y&i:l] Estimate §D) [?_?_(VEJEI]

Random Effects
PV of classroom management

Intercept 0.37(0.04) [0.29,0.46 0.43(0.07) [0.30,0.56 0.43(0.07) [0.30,0.56 0.39(0.07) [0.25,0.5%

Time 0.53(0.09) [0.36,0.7] 0.52(0.09) [0.34,0.69 0.49(0.10) [0.30,0.67
PV of instructional support

Intercept 0.67(0.07) [0.54,0.82 0.74(0.10) [0.56,0.94 0.74(0.10) [0.56,0.9% 0.78(0.10) [0.59,1.00

Time 0.40(0.18) [0.03,0.72 0.38(0.18) [0.03,0.7] 0.31(0.18) [0.02,0.66
PV of emotional support

Intercept 0.80(0.08) [0.66,0.97 0.83(0.11) [0.63,1.06 0.86 (0.12) [0.65,1.10 0.83(0.12) [0.62,1.09

Time 0.52(0.18) [0.12,0.8% 0.53(0.18) [0.11,0.86 0.52(0.19) [0.10,0.86
Alternatives of actior

Intercept 0.41(0.04) [0.34,0.49 0.39(0.05) [0.30,0.49 0.38(0.05) [0.29,0.48 0.37(0.05) [0.28,0.48

Time 0.19(0.10) [0.02,0.38 0.21(0.10) [0.02,0.38 0.20(0.09) [0.02,0.38
Simultaneous focus

Intercept 0.63(0.09) [0.46,0.82 0.58(0.16) [0.26,0.90 0.59(0.16) [0.28,0.9] 0.56(0.17) [0.22,0.89

Time 0.56(0.25) [0.07,1.02 0.41(0.24) [0.02,0.90 0.41(0.25) [0.02,0.92

€8T

Note.Model A = random intercept model including time as predictor; Model B = random intercept model including time as prediizlomamg
random slopes; Model C =random intercept model including the interaction &f gno@p as predictor and allowing for random slopes; Model D
=random intercept model including the interaction of timgroup as predictor with the covariates of seminars and interest and allowing for
random slopes; LL = lower level; UL = upper level; PV = professional vision.
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BEFORE OR AFTER? i SEQUENCING CONCEPTS AND VIDEO -BASED
ANALYSES FOR DIFFERENT TEACHER EDUCATION PHASES
Abstract
Background: Professional vision (PV) is a focispecific competency that can relate to
teaching quality dimensions of classroom management and instructional support. It entails
noticing and reasoning on relevant events, from which alternatives of action can béegkenera
Video-based analyses of classroom examples embedded in instructional settings can foster
future teachersdé6 PV. | ntr od+basedagalyseb amncegtt i c a |
example sequence) provides stronger support for novicedesathtroducing them afterward
(exampleconcept sequence) provides less instructional support, making it more effective for
future teachers with prior knowledge and experience. Although instructional settings should
consider | ear n e rtstadieshaze ingestigated only the academicteacher
education phase but not the induction program.
Aims: The study investigates how the two sequ
teacher education phases.
Sample: Participants were 140 university student teachers and 48govéce teachers in an
induction program.
Method: We varied whether future teachers were enrolled in courses implementing the
conceptexample or the exampleoncept sequence. Written analyses and a video test assessed
PV of classroom management, PV of instructional support, and alternatives of action.
Results: The results showed that the examptscept sequence fostered alternatives of action
and that preservice teachers benefited from the exangaecept sequence while the coneept
example sequence was detrimental for PV of instructional support (videdUuastgrsity
student teachers improved more in PV of classroom management aserpice teachers
more in PV of instructional support.
Conclusiont The findings give initial insights into how instructional approaches to video
based analyses may be adapted to different teacher education phases.
Keywords

Professional Vision; Teacher Education; Video; Instructional DesigaT Ri@ing
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1. Introduction

Professional vision (PV)s an important teacher competency for making knowledge
based decisions in mathematics classrooms (Blomeke et al., 2015; Blomeke et al., 2022). PV
includes teachemsoticingrelevant events in classroomsasoningon them (van Es & Sherin,
2002), and, from there, generatialjernatives of actior{Sherin, 2007). PV is considered a
domain and focusspecific competency that can relate to several teaching quality dimensions
(Duckers et al., 2022; Steffensky et al., 2015), for instance, to classroom management or
instructional support (Pianta & Hamra009; Praetorius et al., 2018), which are particularly
relevant to student learning (Seidel & Shavelson, 2007).

To foster PV, analyzing classroom videos as examples of classroom situations
(Blomberg et al., 2014; Seidel et al., 2013) has proven effective in teacher education (e.g.,
Gold et al., 2021). However, viddmased analyses must be embedded into suitable
instructional settings with clear learning goals in mind (Blomberg et al., 2013; Santagata et
al., 2021). Research on instruction for videased analyses has shown that introducing
theoretical concepts before or after studying examples can enhance leasmngdssroom
videos (Blomberg et al., 2014; Santagata et al., 2007; Seidel et al., 2013) while being
fundamentally different instructional approaches.

From a cognitivepsychological perspective, introducing theoretical concepts before
studying examples (concepkample sequence) can help illustrate concepts through examples
and focus attention on central features within examples (Kirschner et al.,l2R06rezos &
Kalyuga, 2017; Tomlinson & Hunt, 1971), thereby reducing cognitive load through the pre
training effect (Mayer, 2002). Evidence has shown that introducing theoretical concepts
before videebased analyses can effectively enhance future teeaher PV ( Mar t i n et
Seidel et al., 2013). From a situated perspective, when theoretical concepts are introduced
after videebased examples of classrooms (exargple nc e pt sequence), | e
knowledge and experience are activated while vigwiclassroom video, preparing them for
instruction (Llinares & Valls, 2009). Their understanding is refined by introducing theoretical
concepts afterward (Blomberg et al., 2014; Champagne et al., 1982; Seidel et al., 2013).
Research has shown thatthipapoach can enhance future teac
actionoriented knowledge (Blomberg et al., 2014; Santagata et al., 2007; Seidel et al., 2013).

Although studies comparing the two approaches provide valuable insights for
designing instructional settings for viddased analyses, they do not examine whether one
approach may be more suitable than the other for different teacher education phakes. Whi

4 PV = professional vision.
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there is ample evidence for fostering PV through vitdaeed analyses in the university phase

of teacher education (Gold et al., 2021; Martin et al., 2023; Seidel et al., 2013), there remains
a lack of evidence on subsequent phases. University studeméetsagpically lack knowledge

and classroom experience (Carter et al., 1987), which is why they may benefit more from
strong instructional support (Seidel, 2022). Introducing theoretical concepts atraiipirey

may help student teachers acquire knowéethtat directs their attention, thus freeing

cognitive capacity for videdased analysis (Martin et al., 2023; Seidel et al., 2013; Tucholka
& Gold, 2025). Conversely, preervice teachers in an induction program usually have already
gained some knowledged classroom experience. Thus, the exaropteept sequence may
better support prservice teachers in the induction program by activating their prior
knowledge about teaching quality when analyzing classroom videos and then refining their
understanding Y introducing theoretical concepts afterward (Seidel, 2022).

The study investigates how to sequence teaching quality concepts anebaiskb
analyses to enhance mathematics future teach
effectiveness of instructional approaches to vitbaged learning in teacherwzhtion and
may also offer practical implications for their implementation in different teacher education
phases, such as university or the induction program. Additionally, the study examines
multiple foci of PV, thereby extending research that compams$ib approaches, which
have primarily focused on a specific aspect of teaching quality (e.g., classroom management;
Tucholka & Gold, 2025) or reported overall results of cognitive processes of PV without
considering different foci of teaching quality (Bhdberg et al., 2014; Seidel et al., 2013).

1.1 Professional Vision of Teaching Quality
1.1.1 Professional Vision

PV is considered a crucial teacher competency (Blone¢led., 2015; Kaiser et al.,

2017; Krauss et al., 2020) for acting professionally and making informed decisions in
classrooms (e.g., Blomeke et al., 2022). Specifically, PV is considered a knovilasige

process (Blomeke et al., 2015) encompassing tigaitee processes afoticingand

reasoning(van Es & Sherin, 2002). Noticing involves selectively paying attention to relevant
events in classrooms (Sherin, 2007), and reasoning includes processes of describing,
explaining, interpreting, or reviewing (Biaberg et al., 2011; Konig et al., 2014). Sherin
(2007) has proposed that noticing and reasol
hand, what stands out to a teacher wil/l cer
(Sherin, 2007, p385). Recent studies have extended this framework by including more

actionoriented processes of PV, such as decismaking (e.g., Blomeke et al., 2015),
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evaluating (e.g., Duickers et al., 2022), generating alternatives of action (e.g., Santagata &
Guarino, 2011), or shaping opportunities to notice and reason on relevant events (van Es &
Sherin, 2024). Generating alternatives of action has been recogniaettasal aspect as it
indicates productive reflective practices (Davis, 2006) and links noticing and reasoning with
action in classrooms (van Es & Sherin, 2002).

Most studies have examined PV with a focus on pedagogy (e.g., classroom
management, Gold & Holodynski, 2017) or instruction (e.g., instructional support, Meschede
et al., 2015). However, because classroom situations are highly complex (Doyle, 2006), they
usually involve both foci, demanding their integration in concrete situations (Klieme et al.,
2009). Studies investigating PV encompassing both foci together have shown that they are
closely related but distinct constructs (Diickers et al., 2022; Steffeztsiy, 2015).
1.1.2 Foci of Teaching Quality

Many demands addressed in classrooms relate to teaching quality dimensions of
classroom management and instructional support (P&mtamre, 2009; Praetorius et al.,
2018). Indeed, teaching involves a variety of skills (Klieme et al., 2009), which are not
covered by these teaching quality dimensions. Nevertheless, classroom management and
instructional support are critical for studdaarning (Praetorius et al., 2018; Seidel &
Shavelson, 2007), student engagement (Evertson & Weinstein, 2006), interest (Fauth et al.,
2014), and motivation (Rakoczy et al., 2008).

1.1.2.1 Classroom Management

Effective classroom management maximizes learning time and structures academic
tasks (Doyle, 2006; Emmer & Stough, 2001). Implementing classroom management strategies
primarily relies on teachersodo generalanpedago
1986, 1987). Studies emphasize the importance of preventive rather than reactive strategies
(Kounin, 1970; Shook, 2012), such as establishing and enfomngiag and routineso
provide clear structure and expectations (Evertson & Emmer, 2012; Sh@bXk; 2an
Tartwijk et al., 2009)Another preventive strategy involves creatingraup focugKounin,
1970; Wubbels et al., 2006) that encourages
tasks to the entire class. Furthermamgnitoringi s anot her strategy tha
attention and engagement. It involves overseeing the whole classroom to create the
impression of being continuously aware of all occurrer{(B@sinin, 1970; Wubbels et al.,
2006) through proper positioning, supervisi
and reinforcing appropriate behavior (Marder et al22®imonsen et al., 2008). Moreover,

effective time management and seamless transitions help mantaothness and momentum
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to secure learning time and avoid potential disruptions (Charles, 2013; Kounin, 1970).
Finally, effectivedisruption managemeand the involvement of inattentive students can be
achieved by appropriate interventions and imposing consequences when disruptions occur
(Doyle, 2006) Therefore, classroom management entails teacher actions that implement and
uphold rules and routines, sustain the group focus, ensure momentum and smoothness,
monitor the classroom, and effectively address disruptions.

1.1.2.2 Instructional Support

The |l essonds content influences the i mpl .
involves providing instruction that engages students in exploring ideas, discussing and
reflecting on learning materials, and applying learned contents to different cofiBecgy,
2004). Typical mathematics lessons entail probaitving activities, interactive exercises,
stepby-step learning, visual aids, and critical thinking (Leuders & Holzapfel, 2011). These
characteristics are grounded in constructivist approachasl{®: Stern, 2002), where
teachere X pl or e st uaheépniar lsndwletggRBraplgyy 2000)To engage students
in advanced cognitive processes, enhance metacognition, and trigger cognitive conflicts
(Baumert et al., 2010; Lipowsky et al., 2009), teachers often implepneblembased
learningandcognitively activating task@aier et al., 20000Mor eo v e r , fosterin
cognitive engagement helps students articulate ideas and build a conceptual understanding
(Windschitl et al., 2012). Strategie i nv ol ve ¢ o neontdbetionsdurgng st udent :
classroom discussions, demandéxglanationgor their solutions, and promotirgt udent s o
cognitive independendegy creating learning environments where students can share their
thoughts (Lotzet al., 2013). Therefore, instructional support draws on content and
pedagogical content knowledge (Baumert et al., 2010; Shulman, 1986, 1987) and is
conceptualized as teachersé actions to acti
comprise comtbutions in classroom discussions, create probbased learning environments
using cognitively activating tasks, ask for explanations, and promote cognitive independence.
1.2 Instructional Approaches to Foster PV in Different Teacher Education Phases

Teacher education systems uswually aim to
phase at university and a practical phase at school. In Germany, teacher education also
consists of these two phases (Cortina & Thames, 2013). The first phase at ynimearsly
focuses on developing evidenbased knowledge. Student teachers acquire knowledge in
seminars predominantly addressing content knowledge about their subjects (e.g.,
mathematics), pedagogical and pedagogical content knowledge. In this phasd, tetaudhers

gain limited teaching experience in internships. The second phase focuses primarily on
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gaining teaching experience and reflecting on it. In an induction prograraepriee teachers
observe and teach in reldke classrooms and attend accompanying seminars in which they
can connect knowledge with teaching experiences (Cortina & Thames).2013

Although research on instruction has suggested that different instructional approaches
may be more suitable for different learner characteristics, such as differing expertise stages
(aptitudetreatment interaction; Glaser, 2021), the teacher educatiosephrarely have been
considered when aiming to enhance future te
education has suggested that PV can be fostered usinglvaeal analyses of classroom
examples (e.g., Gold et al., 2021; Seidel et al., 201})eeitied within appropriate
instructional settings that consider learning goals and demands on (future) teachers
(Korthagen & Kessels, 1999; Santagata et al., 2021; Seidel et al., 2013). In this context,
research on instruction has discussed different instnial approaches from cognitive
psychological or situated perspectives (Anderson et al., 1997; Greeno, 1997). Similarly,
regarding videebased analyses in teacher education, Santagata et al. (2007) have
differentiated between strongly and weakly guidegr@aches to videbased analyses.

The cognitivepsychological perspective based on cognitive load theory suggests that
cognitive load has to be reduced (i.e., the complexity of an example) to free cognitive
capacities for learning processes (i.e., studying the example) (Sweller etldl), Pfe
training is one option to reduce cognitive load when studying exanidisin et al., 2023;
Mayer, 2002)In a pretraining, learners receive an introduction to theoretical concepts before
studying an example, which helps them focus
(conceptexample sequence). Another advantage is that theoretical conceyiie eatively
linked to the example (Anderson et al., 1997; Tomlinson & Hunt, 1971), thereby
consolidating |l earnersd understanding of th
Likourezos & Kalyuga, 2017). Therefore, a graining could provide stronigstructional
guidance for videdhased analyses (Santagata et al., 2007; Seidel et al., 2013). Typically,
compared to more advanced learners, novice learners benefit more from strong instructional
support (Kalyuga, 2007). Student teachers at universityaveces who typically lack
knowledge and experience (Carter et al., 1987) that could help them deal with the complexity
and transience of classroom videos (Star & Strickland, 2008; Syring et al., 2015). Therefore,
strong instructional support through a&jtraining in which student teachers read preparatory
texts on theoretical concepts of teaching quality may help them direct their attention to
relevant events and illustrate theoretical concepts in classroom videos, thereby freeing
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cognitive capacities (see also Seidel, 2022). Therefore, the ceexapiple sequence may
more effectively promote university student

Contrastively, the situated perspective suggests that applying prior knowledge and
experiences to an example and then refining conceptual understanding with theoretical
concepts may effectively enhance knowledge acquisition (Anderson et al., 1997; Greeno,
1997) (exampleconcept sequence). This approach uses classroom videos as a starting point
for exploring (Llinares & Valls, 2009), discussing, and reflecting on teaching practice
(Blomberg et al., 2014; Santagata et al., 2007), which depends considerably@ ar ner s 6
knowledge. For instance, future teacherso pr
instructional support can be elicited through analyzing classroom videos, and subsequent
introduction of theoretical concepts can support futurehieiaan refining and adjusting their
understandingDerry et al., 2000; Llinares & Valls, 200%ience, this situated approach
provides less instructional guidance for future teachers when analyzing classroom videos
(Santagata et al., 2007; Seidel et al., 2013
and experience. It is proposed to fastemore abstract and heuristic understanding of
theoretical concepts and has been associated with smrimmed knowledge (Anderson et al.,

1997; Champagne etal., 1982). Bevice teachers may have already acquired knowledge at
university and have ltasome teaching experience in the induction program. Consequently,
pre-service teachers can resort to their prior knowledge and practical experience when
conducting videebased analyses of classroom examples, and afterward, they can refine their
understanohg by studying theoretical concepts of teaching quality (see also Seidel, 2022).
Hence, the exampleoncept sequence may be more beneficial for enhancinggpvéce
teacherso6 PV.

Despite obvious differences between the two teacher education phases, most studies
investigating instructional approaches to videsed analyses have examined only student
teachers at university (Kumschick et al., 2017; Martin et al., 2023; Seide| 20&B;

Tucholka & Gold, 2025). Evidence related to the cognifsgchological perspective

supports the assumption that university student teachers with limited knowledge and practical
experience benefit from strong instructional support by showinghleatancepexample
sequence effectively enhanced PV more than the exaoogpleept sequence (Barth et al.,
2019; Martin et al., 2023; Seidel et al., 2013). In comparison, evidence related to the situated
approach suggests that the examq@cept sequencen more effectively enhance PV of
student teachers with some practical experience (e.g., from an internship) than the-concept

example sequence (Blomberg et al., 2014; Santagata & Angelici, 2010). Further, Seidel et al.
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(2013) showed that the examyqalencept sequence enhanced lesglamning skills, but other
studies found no (Tucholka & Gold, 2025) or inconsistent effects specifically for generating
alternatives of action (Santagata & Angelici, 2010).
1.4 Aim of the Study

Against this background, the study investigates how to sequence theoretical concepts
andvideebased analyses to foster mathematics f uf
effect of the sequences (conce&xiample vs. exampleoncept) on PV of classoon
management, PV of instructional support, and generating alternatives of action. However, the
studydés main goal was to investigate whet he
(conceptexample vs. exampleoncept) and the two teacher education pegseident
teachers vs. prservice teachers) affected PV of classroom management, PV of instructional
support, and generating alternatives of action. We hypothesized that student teachers benefit
more from the conceq@xample sequence, whereas-pegviceteachers benefit more from the
exampleconcept sequence.

2. Method

2.1 Design and Sample

The study implemented a2 quasiexperimental prgosttest design in a twaveek
video-based intervention. A total df = 140 university student teachers of elementary
mat hematics at the begi nnMm28.04SD=227;098.6% mast e
female) andN = 42 preservice teachers of elementary mathematics at the end of their
induction program (agé = 25.56,SD=3.16; 97.6% female) participated. Informed written
consent was collected from all participants, and we followed the ethical guidelines and
principles of the American Psychological Association and the Declaration of Helsinki.

University student teachers in the coneexample sequence € 65, ageM =23.43
[SD=3.04]; semesteM =7.97 ED=0.39]; 83.1% female) and in the examplencept
sequencen(=75; ageM =22.69 ED= 1.20]; semesteiM = 8.04 D= 0.38]; 93.3%
female) reported almost no prior teaching experience (corecephple: 6.2%; example
concept: 1.3%) and low tutoring experience (coneaqmple: 24.6%; exampleoncept:
22.7%). They mainly reported attending only individual sessions wathimses often tated
to classroom management (concegample: 83.1%; exampieoncept: 88.0%) and some
related to instructional support (conceptample: 60.0%; exampieoncept: 69.3%).

Preservice teachers in the conceptample sequence € 13, ageM =25.77 BD=
3.94]; semesters needed to complete the first teacher education dha®e63 SD=1.29];
92.3% female) and in the examplencept sequenca € 29; ageM = 25.46 ED=2.80];
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semesters needed to complete the first teacher education ph=a4€.04 ED=0.88]; 96.6%
female) reported low prior teaching (concegample: 30.8%; exampi®ncept: 20.7%) and
tutoring experience (concepkample: 38.5%; exampleoncept: 34.5%) before the induction
program. They mainly reported attending at least one coelaed to classroom management
(conceptexample: 92.3%; exampleoncept: 79.3%) but only individual sessions related to
instructional support (concepixample: 69.2%; exampleonaept: 51.7%).

2.1.1 Materials

The two teAaminute classroom videos used for the intervention were carefully selected
to demonstrate typical teaching quality situations. The videos authentically and
comprehensively depicted relde scenarios of elementary mathematics classrooms that
demonstrated more or less effective classroom management (withitness, group focus,
managing disruptions, and establishing rules and routines) and instructional sypiport (
knowl edge, cognitively activating tasks, stu
exploring student sd t hbasedldamingenvironments)dased oma n d |
the literature (Pianta & Hamre, 2009; Praetorius et al., 2018).

The two texts on classroom management and instructional support were based on the
technical report of the PERLE video studiestz et al., 2013; see supplement S1). They were
categorized as nonfictional literature (LIX from 50 to 60) and were comparable in difficulty
across sessions (see supplement S2). Additionally, for an overview, student teachers received
handouts that listed aratiefly described aspects of the teaching quality dimensions.

2.1.2 Intervention Conditions

Similar to the study by Seidel et al. (2013), student anespreice teachers were
enrolled in videebased courses implementing the conemyample or the exampleoncept
sequence. The conditions were randomly assigned to each course. In the firstutterek, f
teachers focused on classroom management (color blue; see Figure 1), and in the second
week, instructional support (color green; see Figure 1). Despite a potential order effect, we
chose this sequence because classroom management is usually rent@sdlobservable in
classroom situations (Praetorius et al., 2018) and is typically one of the first aspects future

teachers focus on.

195



ARTICLE IV

Figure 1
Intervention Procedure
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2.1.2.1 Concepéxample sequence

ment

Future teachers in theonceptexample sequence received a reading assignment on
theoretical concepts of classroom management and instructional support before each session.
In the sessions, instructors presented the theoretical concepts once again, and student teachers
could dizuss and ask questions. Afterward, instructors provided information on how to
analyze classroom videos (e.g., by using theoretical concepts explicity when analyzing the
video and describing classroom situations without judgment). Afterward, future tsacher
worked in groups to analyze and discuss the classroom video in connection with the
theoretical concepts. Each group documented their discussions and analyses. Instructional
support was provided throughout. Lastly, student teachers shared their anatlysbe wiass
and discussed noticed events, interpretations, and alternatives of action.

Therefore, in the concefgixample sequence, texts were used as drair@ng to help
future teachers focus on specific aspects and illustrate concepts when conductifgagddo
analyses.

2.1.2.2 Exampleoncept sequence

Future teachers in the examyaencept sequence did not receive preparatory materials
before the sessions. In the session, the instructor highlighted the importance of analyzing the
videos without judgment. Then, future teachers were asked to work ipgtowanalyze and
discuss the classroom video without providing specific information on the teaching quality
dimensions. Each group documented and shared their discussions and analyses with the class.
Afterward, instructors asked future teachers to dexnetidentify important aspects regarding
classroom management and instructional support. If necessary, instructors guided the

discussion through guestions prompting important aspects of classroom management or
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instructional support. Results were summarized on a blackboard. Afterward, future teachers
received handouts briefly explaining theoretical concepts of classroom management and
instructional support. In a plenary discussion, future teachers were proropiekl t
theoretical concepts to their viddbased analyses. After the sessions, they further refined their
understanding by reading texts on classroom management and instructional support.

Hence, future teachers in the examptacept sequence could first use their prior
knowledge in videdbased analyses, thereby generating their own understanding of teaching
guality. Afterward, they could refine their understanding through introducedetieslr
concepts in the texts.
2.2 Measures

In pre-posttests, we measured PV with written analyses (Bauersfeld, Bourcevet, et al.,
2025b) and a video test (Bauersfeld, Bourcevet, et al., 2025a). Both instruments use
classroom situations as stimuli and incorporate different response formatsrsthe fi
instrument is an operesponse format (written analyses) involving an elaborate coding
procedure (see also Duckers et al., 2022). The video test encompasses-aedpeade
format (video test) (Gold & Holodynski, 2017), including rating items thatcampared to a
master rating (see also Meschede et al., 2015; Seidel & Stirmer, 2014). Studies have shown
low correlations between opeand closeeresponse formats (Konig et al., 2014; Muller &
Gold, 2023), indicating that they assess PV differently ciwhs why their combination may
provide a comprehensive picture of assessed PV.

Both measures used a tarinute video clip from an elementary mathematics lesson in
the first grade. In the video, the teacher brought the students together around the blackboard
and introduced discovery packets, which are cognitively activating taskstitmalate
exploring, describing, and sensemaking of mathematical relationships (Lipowsky & Hess,
2019). Through this introduction, the teach
enhance deeper engagement.
2.2.1 Written analysis

Fortheoper esponse assessment of PV, Wasedused
analyses (Bauersfeld, Bourcevet, et al., 2025b). For qualitative content analysis (Mayring,
2014), fourcategories of classroom management and six for instructional support were drawn
up based on theoretical concepts of teaching quality (Lotz et al., 2013; Pianta & Hamre, 2009;
Praetorius et al., 2018). A master rating by (Bauersfeld, Bourcevet, et alh)d@estified 20
events relevantto classroom management and 12 events relevant to instructional support in

the terminute classroom video. Based on this master rating, two trained raters coded the data
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with an adapted version of Diickers et al. (2022) coding procedureofiomg, they coded
for each category the gh=umbetr9d)obbreasenmgtnei bed e
raters coded the number of interpretations that aligned with the master rating (1 point each)
and the number of explanations provided (1 point each) as an indicator for an elaborated
understanding of th= .c&&%} Footloatiermtive af actonon ( 8
measure they coded 1 point per alternative obacti point per explanation of the alternative,
and 1 point per discussion of the alternatiyv
We replicated a focuspecific threedimensional structure already identified by (Bauersfeld,
Bourcevet, et al2025b) (see supplement S3) and calculated sum scores for PV of classroom
managemenfay = .49;a, =.67), PV instructional supportg; = .61;a = .66), and
alternatives of actiofay; = .68;a, = .66) Reliabilities are considered acceptable in PV
research (Konig & Kramer, 2016).
2.2.2 Video Test

For the closedesponse assessment, PV was assessed with a video test (Bauersfeld,

Bourcevet, et al., 2025a). The test included 11 items on classroom management (4

descriptions and 7 interpretations; exampl e
to others. o) and 13 items on instructional
example item: AThe teacher asks about studen

4-point Likert scale whether theggreed(1) ordisagreed(4) with the items. Based on a
master rating (Bauersfeld, Bourcevet, et al., 2025a), future teachers received 2 points when
they exactly corresponded with the master rating (e.g., master rating answgeeefll], and
future teachers answeradree[1]) and 1 point if they showed correspondence tendency (e.qg.,
master rating answeredjree[1], and future teachers answerather agred2]). Reliabilities
for PV of classroom managemeat(=.71;a,=.71) and PV of instructional suppo#{ =
.81;a, =.84) were good for both measurement time points. We calculated the number of
points future teachers achieved for PV of classroom management and PV of instructional
support.
2.3 Analysis Plan and Preliminary Analyses

Preliminary analyses showed naonrmal distributions of all measurgs <€ .05).
KruskalWallis tests with a Bonferrofgorrecteda-level of p = .01 (see Table 1) showed no
significant differences between the concegpample and the exampt®ncept sequence in

pre-testscores.
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Table 1
Results of KruskaWallis Tests on Differences Between the Sequences for Student and Pre
service Teachers

Variable G| df p r
Student teachers
Video test
PV of classroom management 0.23 1 .632 -.006
PV of instructional support 0.83 1 .364 -.001
Written analysis
PV of classroom management 0.12 1 731 -.006
PV of instructional support 1.67 1 .196 .005
Alternatives of action 5.59 1 .018 .033
Preservice teachers
Video test
PV of classroom management 0.37 1 541 -.016
PV of instructional support 0.90 1 344 -.003
Written analysis
PV of classroom management 1.43 1 232 .011
PV of instructional support 0.87 1 351 -.003
Alternatives of action 2.17 1 141 .029

Note.PV = professional vision; Bonferroworrecteda-levelp = .01.

Based on these preliminary analyses, we conducted generalized linear mixed models
(GLMM) with Poisson regression and maximum likelihood estimation. These GLMMs have
the advantage of handling unbalanced sample sizes and effectively dealing with cowad data,
used in our study. In an effort to consider differences between courses, we included random
intercepts of course membership at level 2. Because of the small sample sizesefvore
teachers and confounding between courses and conditions, we coaldcoant for random
slopes. We applied a Bonferrecorrecteda-levelp =.010 for all measures. Analyses were
conducted irR. Data, and syntax can be accessed via
https://osf.io/326ux/?view_only=075f6b006d844caa9be0a34d6f547149

3. Results

Descriptive statistics can be found in Table 2. Ove@llIMMs revealed almost no
effect of courses on al3D<0.e2p Btoreteachersvar i abl e
significantly increased in PV of classroom management but not in PV of instructional support
or alternatives of action. The examyglencept sequence seemed to be descriptively better for
PV of instructional support in written analyses andeagating alternatives of action. The
GLMM (see Table 3; see Figure 2) showed a significant interaction effect betweeh time
sequence on alternatives of action, indicating that the exaocgpleept sequence supported

generating alternatives of action. Thevere no other significant time sequence effects,
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indi cati

ng

t hat

overall,

t he

management and PV of instructional support in written analyses.

Table 2

sequences

Descriptive Data on PV Classroom Management and PV of Instructional Support

Conceptexample sequence

Exampleconcept sequence

Scale Student teacher Preservice Student teacher Preservice
teachers teachers
tl t2 tl t2 tl t2 tl t2
M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD)
Video test
PV of classroom 11.46 13.39 1258 11.75 11.79 12.86 13.67 13.29
management (4.24) (4.31) (3.96) (2.70) (4.19) (4.14) (3.55) (4.20)
PV of instructional 6.47 591 10.08 5.75 7.23 5.93 7.44 8.19
support (4.55) (4.60) (7.14) (3.31) (4.86) (4.51) (4.72) (6.13)
Written analysis
PV of classroom 4.52 6.46 3.67 2.73 4.64 6.26 4.89 4.73
management (2.26) (3.25) (2.53) (2.49) (2.46) (3.33) (2.95) (3.55)
PV of instructional 1.87 2.38 0.25 1.18 2.03 3.10 0.56 2.73
support (2.18) (2.11) (0.45) (1.33) (1.66) (2.77) (0.85) (2.36)
Alternatives of 7.27 7.03 3.50 3.73 5.84 7.40 5.04 4,19
action (3.67) (3.73) (2.71) (4.69) (2.83) (3.35) (2.89) (2.26)

Note PV = professional vision; concepkample sequence: student teachetst5, pre
service teachens = 13; exampleconcept sequence: student teachers/5, preservice

teachers = 29.
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Table 3
Fixed Effects of Generalized Linektixed Models
Effect Estimate SE Z p

PV of classroom management (video te
Intercept 2.44 0.05 44.72 <.001
Time 0.16 0.05 3.03 .002
Sequence 0.01 0.08 0.15 .878
Phase 0.08 0.11 0.73 465
Time 3 sequence -0.06 0.07 -0.91 .365
Time? phase -0.22 0.13 -1.76 .079
Sequencé phase 0.04 0.14 0.31 .759
Time3 sequencé phase 0.10 0.16 0.67 .503

PV of instructional support (video test)
Intercept 1.87 0.08 22.32 <.001
Time -0.09 0.07 -1.19 .236
Sequence 0.10 0.12 0.88 377
Phase 0.42 0.15 2.75 .006
Time 3 sequence -0.11 0.10 -1.08 .280
Time3 phase -0.47 0.17 -2.81 .005
Sequencé phase -0.46 0.21 -2.24 .025
Time? sequencé phase 0.76 0.21 3.67 <.001

PV of classroom management (written analysis)
Intercept 1.52 0.10 15.14 <.001
Time 0.35 0.78 4.55 <.001
Sequence <0.01 0.14 0.05 .960
Phase -0.26 0.21 -1.23 .220
Time?3 sequence -0.06 0.11 -0.52 .603
Time?3 phase -0.64 0.25 -2.59 .010
Sequencé phase 0.19 0.27 0.69 492
Time?3 sequencé phase 0.32 0.29 1.10 .270

PV of instructional support (written analysis)
Intercept 0.63 0.09 6.82 <.001
Time 0.24 0.12 1.92 .055
Sequence 0.08 0.12 0.64 521
Phase -2.01 0.59 -3.45 <.001
Time? sequence 0.19 0.16 1.14 .254
Time 3 phase 1.32 0.65 2.02 .044
Sequencé phase 0.72 0.64 1.12 .264
Time?® sequencé phase -0.15 0.72 -0.21 .838

Alternatives of action (written analysis)
Intercept 1.98 0.05 42.45 <.001
Time -0.03 0.07 -0.49 .622
Sequence -0.22 0.07 -3.27 .001
Phase -0.73 0.16 -4.53 <.001
Time 3 sequence 0.27 0.09 2.89 .004
Time3 phase 0.09 0.23 0.42 .676
Sequencé phase 0.58 0.19 3.09 .002
Time3 sequencé phase -0.52 0.27 -1.91 .057

Note SE= standard error; PV = professional vision; Bonferrcmirected-levelp =.010 for

PV of classroom management, PV of instructional support and generating alternatives of
action; sequence: concegtample (0) vs. exampleoncept (1); phase: student teachers (0)
VS. preservice teachers (1).
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Regarding the two teacher education phases, university student teachers generally
increased in PV of classroom management, whilespreice teachers in the induction
program increased in PV of instructional support. A significant interaction effect ¢dde 3;
see Figure 2) of tim& sequencé phase showed an aptitutteatment interaction effect on
PV of instructional support in the video test. Descriptive statistics indicated that the sequences
were equally beneficial for student teachers, but treemgdeconcept sequence was more
beneficial than the concepkample sequence for pservice teachers. Further, GLMMs
showed that the sequences did not differ in PV of classroom management in written analyses

or the video test, nor in PV of instructionalpgport in written analyses. Lastly, GLMMs did

not show a significant effect of tinfesequencé phase on alternatives of action.
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Figure 2

Fixed Effects of Generalized Linear Mixed Models

Written Analysis: PV of Classroom Management

20

Note PV = professional vision;-e = concepexample sequences;e= exampleconcept sequence.
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4. Discussion

The studyinvestigated how to sequence theoretical concepts of teaching quality and
video-based analyses to foster PV in different teacher education phases. First, we explored
how the sequences affected PV of classroom management, PV of instructional support, and
generating alternatives of action. However, the main goal was to examine whether this effect
differs between the two teacher education phases.

Thefindings partially confirmed existing findindsy showing that the example
concept sequence supported future teachers overall in generating alternatives of action. This
finding is similar to Seidel et al. (2013) because they showed that the exaormept
sequence fostered actioniented learning (i.elesson planning). This supports the notion that
this heuristic strategy for acquiring knowledge may have fostered awiiemted knowledge,
thereby enhancing alternatives of action.

Considering the two phasesis surprising that student teachers and-geevice
teachers did not considerably differ in PV. This may be explained by findings that indicate PV
does not further develop during the induction program (Barenthien et al., 2023; Bauersfeld,
Gold, & Holodynski, 2025), resulting in no differences betweengeevice teachers and
master student teachers in Roreover, the findings indicate that student teachers generally
increase in PV of classroom management anespreice teahers in PV of instructional
support. One explanation could be that student teachers typically consider classroom
management highly relevant to teaching (Fajet et al., 2005) and feel unprepared to implement
it (He & Cooper, 2011). Therefore, they may plageater value on analyzing classroom
management. Contrastively, pservice teachers already gained some experience in
i mpl ementing classroom management and may nao
learning. Nevertheless, both teaching qualitpehsions have to be observed and analyzed
(Klieme et al., 2009). Future teachers often lack the integrated knowledge required for the
simultaneous retrieval of multiple foci of PV. This issue is heightened by the profound divide
between content and pedagon many teacher education systems (Ball, 2000). A possible
remedy could be implementing distributed learning in teacher education, in which aspects of
pedagogy and instruction are distributed rather than concentrated in a short period (Son &
Simon, 2012, and interleaved learning, in which pedagogy and instruction are addressed
alternately (Brunmair & Richter, 2019).

Furthermore, we found a detrimental effect of the conespimple sequence and a
beneficial effect of the examplsoncept sequence on PV of instructional support for pre

service teachers in the video test. Possibly, integrating theoretical concepthofdepiality
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and oneds own experiences, which have to be
video-based analyses, may have caused cognitive overload through an expedisal
effect (Kalyuga, 2007). While strong instructional guidance is typically léfpir novice
learners, it may become redundant for more advanced learners and cause additional cognitive
load. Hence, the praining in the concepexample sequence may have caused detrimental
effects on preservice teachers because they may have ajrgaderated a conceptual
understanding of teaching quality. Another explanation could be thetgovéce teachers
perceive discrepancies between what they experience at school and theoretical concepts.
Because of the different philosophies of the teaduercation phases (Chitpin et al., 2008;
Tatto et al., 2020), this may have led to a disconnection between teaching experience and
theoretical concepts, which may result in 06i
for video-based analyses. Hower, we found no other aptitugdeatment interactions.
Possibly the instructional approach of the exanquacept sequence may still be a too
structured instructional approach for ggervice teachers and, as a result, may not have led to
the expected oabmes.

Further, no effects were shown for the sequences in theregpanse assessments of
PV. Video tests measuring PV typically use statements rated by participants, thereby focusing
their attention on selected events (Seidel & Stirmer, 2014). Hence, gsfwothat in the
video test, the concegtx a mpl e sequence facilitated futur
determined rating items (i.e., closessponse format) because the rating items were directly
linked to classroom situations related to the theasietioncepts, thereby triggering future
teachersd knowledge about these concepts and
in written analyses (i.e., opgasponse format), future teachers had to select relevant events
themselves, which caused glhér cognitive demand on participants (Muller & Gold, 2023),
leading to less noticeable sequencing effects.
4.1 Limitations

Some limitations of thetudy have to be addressed. First, we could not control
whether future teachers completed the reading assignments. Future teachers who are
motivated and study theoretical concepts before or after sessions may show higher increases
than students who did nptepare or review sessions. Therefore, future studies could consider
affectivemotivational aspects and processing time by implementing learning analytics. Initial
studies using learning analytics have provi.
individual trajectories of learning opportunities (Oellers et al., 2024). Second, the intervention

time of two weeks was relatively short. Other studies have implemented more extended

205



ARTICLE IV

periods andherefore obtained larger effects (e.g., Seidel et al., 2013). Third, the small and
unbalanced sample sizes of student teachers arsepvee teachers may have resulted in a
lack of statistical powefPV of classroom management: b =.09; PV of instructional

support: I- b =.11). This can battributed to the fact that studies in the induction program
are generally rare because of high organizational obstacles and lack of time. Fourth, it was
ecologically impossible to compare the sequences of vies®d courses to control groups
without video analyses. Other studies have implementedldased control groups as a
baseline compared to viddmsed interventions and have shown beneficial effects of video
based analyses on PV (Stirmer et al., 2013). However, our study implemented seminars in
diff erent teacher education phases, which are highly ecologically valid and can serve as a
starting point for further research on implementing vidbased analyses in different teacher
education phases. Despite these limitations, the study provides firsttsigp how videe

based analyses may be implemented in different teacher education phases, adapting to
particular needs and expertise differences between university student teachersserdipee

teachers in their induction program.
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Appendix A

Table Ala
Correlations Between the Dependent Variables for Student Teachers in the Cerapmtle Sequence
Scale 1 2 3 4 5 6 7 8 9
t1
(1) Video test: PV of classroom management
(2) Video test: PV of instructional support .39
(3) Written analyses: PV of classroom management -.05 14
(4) Written analyses: PV of instructional support .01 -.01 .07
(5) Alternatives of action >-.01 -.07 39" AT
t2
(6) Video test: PV of classroom management i A1 -.04 -.05 -.11
(7) Video test: PV of instructional support 12 51 .04 -.07 -.16 .36™
(8) Written analyses: PV aflassroom management .10 .25 -.08 -.03 -.08 -.02 .35
(9) Written analyses: PV of instructional support .20 -.12 .02 .24 12 .33 -.02 -.05
(10) Alternatives of action -.10 -.11 -.07 .22 .08 -.05 -.02 .36" .38"

Note.PV = professional visiorip <.05.™ p<.01.”™ p <.001.



80¢

Table Alb
Correlations Between the Dependent Variables for Student Teachers in the Exampépt Sequence
Scale 1 2 3 4 5 6 7 8 9
tl
(1) Video test: PV of classroom management
(2) Video test: PV of instructional support 44
(3) Written analyses: PV of classroom management .03 .06
(4) Written analyses: PV ahstructional support .04 .07 -.11
(5) Alternatives of action .04 13 52" 14
t2
(6) Video test: PV of classroom management 39" .19 17 .04 14
(7) Video test: PV of instructional support .36 .60™ .06 .01 .29 .39
(8) Written analyses: PV of classroom management .06 .15 A7 -.19 -.06 .09 -.06
(9) Written analyses: PV of instructional support .01 .01 -.13 -.11 -.13 .08 -.04 -.17
(10) Alternatives of action .10 .06 .03 -.19 -.14 .08 -.04 46™ .22

Note.PV = professional visiorip <.05." p<.01." p <.001.
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Table Alc

Correlations Between the Dependent Variables for-§&evice Teachers ithe Concepexample Sequence

Scale 1 2 3 4 5 6 7 8 9
tl
(1) Video test: PV of classroom management
(2) Video test: PV of instructional support .54
(3) Written analyses: PV of classroom management .33 .09
(4) Written analyses: PV of instructional support 16 .23 .08
(5) Alternatives of action .39 .32 .30 71
t2
(6) Video test: PV of classroom management -.39 -.31 13 -.20 -.67
(7) Video test: PV of instructional support 46 7T <.01 -.03 -.05 .07
(8) Written analyses: PV of classroom management -.04 -.23 -.42 .04 .34 -.48 -.76"
(9) Written analyses: PV of instructional support -.06 -.10 .33 -.09 .02 .05 -.39 .31
(10) Alternatives of action -.33 .04 -.40 .09 .33 - .42 -.63 .87 27

Note.PV = professional visiorip <.05." p<.01." p <.001.
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Table Ald
Correlations Between the Dependent VariablesHoeservice Teachers in the Exanygencept Sequence
Scale 1 2 3 4 5 6 7 8 9
tl
(1) Video test: PV of classroom management
(2) Video test: PV of instructional support 31
(3) Written analyses: PV of classroamanagement 54" .20
(4) Written analyses: PV of instructional support .16 .04 .24
(5) Alternatives of action .32 .07 31 31
t2
(6) Video test: PV of classroom management 45 A1 31 A1 31
(7) Video test: PV ofnstructional support 21 6™ -.04 -.08 .01 A8
(8) Written analyses: PV of classroom management .42 .05 31 .04 -.17 .26 .10
(9) Written analyses: PV of instructional support -.01 .02 12 .05 -.07 12 .30 .32
(10) Alternatives ofaction .40 .02 .19 -.09 .03 .09 -.03 .50 .48

Note.PV = professional visiorip <.05." p<.01." p <.001.



ARTICLE IV

References

AndersonJ.R., RederL. M., & Simon,H. A. (1997). Situative versus cognitive
perspectives: Form versus substartegucational Researchep6(1), 18 21.
https://doi.org/10.3102/0013189X026001018

Ball, D. L. (2000). Bridging practiceslournal of Teacher Educatio®1(3), 241 247.
https://doi.org/10.1177/0022487100051003013

BarenthienJ., FiebranzA., TodorovaM., Mdller, K., & Steffensky,M. (2023).

Development of professional vision and pedagogical content knowledge during initial
teacher educationnternational Journal of Educational Researci9, 102186.
https://doi.org/10.1016/).ijer.2023.102186

Barth,V. L., Piwowar,V., Kumschick,. R., OphardtD., & Thiel, F. (2019). The impact of
direct instruction in a problerbased learning setting. Effects of a videased training
program to foster preservice tided™sdnhtber so p
classroominternational Journal of Educational Researdb, 1i 12.
https://doi.org/10.1016/.ijer.2019.03.002

Bauersfeld,). L., BourcevetP., HahnH., & Gold, B. (2025a).Exploratory insights on the
standardized assessment of professional vision of multiple foci of teaching quality
using a classroom video of an elementary mathematics clasqrouter review].

BauersfeldJ. L., BourcevetP., HahnH., & Gold, B. (2025b).Isolated or integrated?
Instructional approaches to foster professional vision of teaching qUalitgter
review].

BauersfeldJ. L., Gold,B., & Holodynskij M. (2025). Development of classroom
management competencies throughout teacher education: A longitudinal study.
Teacher Developmenti 21. https://doi.org/10.1080/13664530.2025.2455113

BaumertJ., Kunter,M., Blum, W., BrunnerM., Voss,T., JordanA., Klusmann,U.,

KraussS., Neubrand\., & Tsai,Y . M. (2010). Teachersd mat
cognitive activation in the classroom, and student progfaserican Educational
Research Journal7(1), 133 180. https://doi.org/10.3102/0002831209345157

Blomberg,G., RenklA., Gamoran SherimM., Borko,H., & Seidel,T. (2013). Five researeh
based heuristics for using video in gervice teacher educatiodournal for
Educational Research Onling(1), 90' 114. https://doi.org/10.25656/01:8021

Blomberg,G., SherinM. G., Renkl,A., Glogger,l., & Seidel, T. (2014). Understanding
video as a tool for teacher education: investigating instructional strategies to promote
reflection.Instructional Sciencet2(3), 443 463.https://doi.org/10.1007/s112811 3
92816

Blomberg,G., StirmerK., & Seidel, T. (2011). How preservice teachers observe teaching
on video: Effects of viewerso6 t Eachingi ng su
and Teacher Educatiq27(7), 1131 1140.https://doi.org/10.1016/|.tate.2011.04.008

Blomeke,S., Gustafsson] . E. , & RIh(20¥5¢ Beyand dichotomieZeitschrift
Fur Psychologie223(1), 3i 13. https://doi.org/10.1027/2152604/a000194

Blomeke,S., JentschA., RossN., KaiserG., & Konig,J. (2022). Opening up thdack box:
Teacher competence, instructionkeblmirggual i ty
and Instruction 79, 101600 https://doi.org/10.1016/j.learninstruc.2022.101600

Brophy,J.E. (2000).Teaching Educational Practices Series: Vol. hternational Academy
of Education/International Bureau of Education.
https://mldbulletin.wordpress.com/gontent/uploads/2015/03/teachiby-jere-
brophy.pdf

Brophy,J. E. (2004).Motivating students to learrRoutledge.
https://doi.org/10.4324/9781410610218

211



ARTICLE IV

Brunmair,M., & Richter, T. (2019). Similarity matters: A med@nalysis of interleaved
learning and its moderato®sychological Bulletin14511), 1029 1052.
https://doi.org/10.1037/bul0000209

Carter,K., Sabersp., CushingK., PinnegarS., & Berliner,D. C. (1987). Processing and
using information about students: A study of expert, novice, and postulant teachers.
Teaching and Teacher Educatidd(2), 147 157.https://doi.org/10.1016/0742
051x(87)900151

ChampagneA. B., Klopfer,L. E., & GunstoneR. F. (1982). Cognitive research and the
design of science instructiokducational Psychologisfi7(1), 31 53.
https://doi.org/10.1080/00461528209529242

Charles,C. M. (2013).Building classroom disciplin€l1th ed.). Pearson Education UK.

Chitpin, S., SimonM., & Galipeau,J. (2008). Prs er vi ce teachersodo use
knowledge framework for reflection during practicuieaching and Teacher
Education 24(8), 2049 2058.https://doi.org/10.1016/).tate.2008.04.001

Cortina,K. S., & ThamesM. H. (2013). Teacher education in Germany. In M. Kunter, J.
Baumert, W. Blum, U. Klusmann, S. Krauss, & M. Neubrand (E€@o}nitive
activation in the mathematics classroom and professional competence of teachers
(pp.49i 62). Springerhttps://doi.org/10.1007/978-461451495_3

Davis,E. A. (2006). Characterizing productive reflection among preservice elementary
teachers: Seeing what mattefeaching and Teacher Educatia2?(3), 287 301.
https://doi.org/10.1016/j.tate.2005.11.005

Doyle,W. (2006). Ecological approaches to classroom management. In C. M. Evertson & C.
S. Weinstein (Eds.}jlandbook of classroom managemém. 1071 136). Lawrence
Erlbaum Associatettps://doi.org/10.4324/9780203874783

DuckersC., Horter,P., JunkerR., & Holodynski,M. (2022). Professional vision of teaching
as a focusspecific or focusntegrated skili Conceptual considerations and video
based assessmeiieaching and Teacher Educatiohl7, 103797.
https://doi.org/10.1016/).tate.2022.103797

EmmerE.T., & StoughL. M. (2001). Classroom management: A critical part of educational
psychology, with implications for teacher educatiducational PsychologisB6(2),
103/ 112.https://doi.org/10.1207/S15326985EP3602_5

EvertsonC. M., & Emmer,E. T. (2012).Classroom management for elementary teachers
(9th ed.). Addison Wesley.

EvertsonC. M., & Weinstein,C.S. (2006). Classroom management as a field of inquiry. In
C. M. Evertson & C. S. Weinstein (Edsbjandbook of classroom management
(pp.3i 15). Lawrence Erlbaum Associate#tps://doi.org/10.4324/9780203874 783

Fajet,W., Bello, M., Leftwich, S. A., Mesler,J. L., & Shaver,A. N. (2005). Preservice
teachersd perceptions Teachibgeagd Teachem g educ a:
Education 21(6), 717 727.https://doi.org/10.1016/j.tate.2005.05.002

Fauth,B., Decristan,)., RieserS., Klieme,E., & Buttner,G. (2014). Student ratings of
teaching quality in primary school: Dimensions and prediction of student outcomes.
Learning and Instruction29, 11 9. https://doi.org/10.1016/j.learninstruc.2013.07.001

Glaser,R. (2021). General discussion: Relationships between aptitude, learning, and
instruction. In R. E. Snow, FA. Federico, & W. E. Montague (EdsAptitude,
learning, and instruction: Vol. 2. Cognitive process analyses of learning and problem
solving(pp. 309 326). Routledgehttps://doi.org/10.4324/97810031631256

Gold,B., & Holodynski,M. (2017). Using digital video to measure the professional vision of
elementary classroom management: Test validation and methodological challenges.
Computers & Educatiofl07, 13i 30.https://doi.org/10.1016/].compedu.2016.12.012

212



ARTICLE IV

Gold, B., Pfirrmann,C., & Holodynski,M. (2021). Promoting professional vision of
classroom management through different analytic perspectives in-batesal learning
environmentsJournal of Teacher Educatioi2(4), 431 447.
https://doi.org/10.1177/0022487120963681

GreenoJ.G. (1997). Theories and practices of thinking and learning to thimerican
Journal of Education106(1), 85 126. https://doi.org/10.1086/444177

He,Y., & Cooper,J. (2011). Struggles and strategies in teaching: Voices of five novice
secondary teacher$eacher Education Quarter\88(2), 97 116.
https://www.jstor.org/stable/23479695

Kaiser,G., BlomekeS., Konig,J., BusseA., DohrmannM., & Hoth, J. (2017). Professional
competencies of (prospective) mathematics teadh@sgnitive versus situated
approachesEducational Studies in Mathematj@&4(2), 1617 182.
https://doi.org/10.1007/s1064®16-9713-8

Kalyuga,S. (2007). Expertise reversal effect and its implications for leamlered
instruction.Educational Psychology Revie®9(4), 509 539.
https://doi.org/10.1007/s10648B07-9054 3

Kirschner,P.A., Sweller,J., & Clark,R. E. (2006). Why minimal guidance during instruction
does notwork: An analysis of the failure of constructivist, discovery, problased,
experiential, and inquirpased teachindgducational Psychologist#t1(2), 75 86.
https://doi.org/10.1207/s15326985ep4102_1

Klieme, E., Pauli,C., & ReusserK. (2009). The Pythagoras study: Investigating effects of
teaching and |l earning in Swiss and Ger man
Seidel (Eds.)The power of video studies in investigating teaching and learning in the
classroom(pp. 137 160). Waxmann.

Konig, J., BlomekeS., Klein,P., Suhl,U., BusseA., & Kaiser,G. (2014) . Il s tea
general pedagogical knowledge a premise for noticing and interpreting classroom
situations? A videdbased assessment approdaaching and Teacher Educati@8,
76i 88. https://doi.org/10.1016/.tate.2013.11.004

Kdnig, J., & KramerC. (2016). Teacher professional knowledge and classroom management:
On the relation of general pedagogical knowledge (GPK) and classroom management
expertise (CME)ZDM, 48(1-2), 139 151.https://doi.org/10.1007/s11858.507054

Korthagen F. A. J., & Kessels). (1999). Linking theory and practice: Changing the
pedagogy of teacher educatidducational Researche28(4), 4 17.
https://doi.org/10.3102/0013189X028004004

Kounin, J.S. (1970).Discipline and group management in classrooislt, Rinehart &
Winston.

KraussS., Bruckmaier., Lindl, A., Hilbert, S., BinderK., Steib,N., & Blum, W. (2020).
Competence as a continuum in thebMOACTI V
52(2), 311 327.https://doi.org/10.1007/s118580-0115%z

Kumschick,l. R., Piwowar,V., OphardtD., Barth,V. L., KrysmanskiK., & Thiel, F.

(2017). Optimierung einer videobasierten Lerngelegenheit im Problem Based
Learning Format durch Cognitive Tools. Eine Interventionsstudie mit
Lehramtsstudierenden [Optirdtion of a videebased learning opportunity in
problembased learning format through cognitive tools: An intervention study with
pre-service teacherskeitschrift Fur Erziehungswissensch&0(93), 93 113.
https://doi.org/10.1007/s116A@17-07284

Leuders,T., & Holzapfel,L. (2011). Kognitive Aktivierung im Mathematikunterricht
[Cognitive activation in mathematics lessondihterrichtswissenschaf89, 213 230.

LikourezosV., & Kalyuga,S. (2017). Instructioffirst and problersolvingfirst approaches:
Alternative pathways to learning complex tasksstructional Science45(2), 195
219.https://doi.org/10.1007/s1125116-93994

213



ARTICLE IV

Lipowsky, F., & Hess M. (2019). Warum es manchmal hilfreich sein kann, das Lernen
schwerer zu machen [Why it caometimes be helpful to make learning harder]. In K.
Schoppe & F. Schulz (EdsKreativitat & Bildungi Nachhaltiges Lernefpp. 77
132). kopaed.

Lipowsky, F., RakoczyK., Pauli,C., DrollingerVetter,B., Klieme,E., & Reusserk.

(2009). Quality of geometry instruction and itsskiore r m i mpact on st uc
understanding of the Pythagorean Theorkearning and Instruction19(6), 5274
537.https://doi.org/10.1016/}.learninstruc.2008.11.001

Llinares S., & Valls,J. (2009). The buildingofpreer vi ce pri mary teache
mathematics teaching: Interaction and online video case studigrsictional Scienge
37(3), 247 271.https://doi.org/10.1007/s1125107-90434

Lotz, M., Lipowsky, F., & FaustG. (2013).Dokumentation der Erhebungsinstrumente des
Projekts APens°hkerolklkkeéeiwi skl ung von Grund
[ Documentation of the data collection in
|l earning devel opment of p r3iTecanisgherBeribht o | ct
zu den PERLE/ideostudienGFPF.https://doi.org/10.25656/01:7702

Maier, U., KleinknechtM., Metz,K., & Bohl, T. (2010). Ein allgemeindidaktisches
Kategoriensystem zur Analyse des kognitiven Potenzials von Aufgaben [A general
didactic categorization system for analyzing the cognitive potential of ta3kis}.

Beitrdge Zur LehrerinnenUnd Lehrerbildung28(1), 84 96.
https://doi.org/10.36950/bzl.28.1.2010.9798

Marder,J., Thiel,F., & Gollner,R . (2023). Classroom managemen
mat hematics achievement: The role of stu
classroom managememhearning and Instruction86, 101746.
https://doi.org/10.1016/j.learninstruc.2023.101746

Martin, M., Farrell,M., Seidel,T., Riel3,W., Kénings,K. D., van Merriénboer].J., &

Renkl,A. (2023). Knowing what matters: Short introductory texts supporspreice
teachersoé6 professi onal TeachisgiandnTeaghfer t ut or i n
Education 124, 104014 https://doi.org/10.1016/j.tate.2023.104014

Mayer,R. E. (2002). Multimedia learning@sychology of Learning and Motivatip#l, 85
139.https://doi.org/10.1016/s007P421(02)80005%

Mayring. (2014)Qualitative content analysis: Theoretical foundation, bgsiocedures and
software solutionAvailable at Social Science Open Access Repository (SSOAR).
https://nbAresolving.org/urn:nbn:de:016850ar395173

MeschedeN., SteffenskyM., Wolters,M., & Moller, K. (2015). Professionelle
Wahrnehmung der Lernunterstiitzung im naturwissenschaftlichen
Grundschulunterricht [Professional vision of learning support in science education in
primary schools]Unterrichtswissenschaf3(4), 317 335.

Mller, M. M., & Gold, B. (2023). Videobasierte Erfassung wissensbasierten Verarbeitens als
Teilprozess der professionellen UnterrichtswahrnehniuAgalyse eines
geschlossenen und offenen Verfahrens [Vidased assessment of knowledgesed
processing aa subprocess of professional vision: Analysis of a closed and open
procedure]Zeitschrift fur Erziehungswissenscha&f6(1), 71 29.
https://doi.org/10.1007/s1161®22-011286

Oellers,M., JunkerR., & Holodynski,M. (2024). Individual learning paths mastering
teacher sdé pr dfordiersin Elucatibn9,Aiticdei18060.73.
https://doi.org/10.3389/feduc.2024.1305073

PiantaR.C., & Hamre B. K. (2009). Conceptualization, measurement, and improvement of
classroom processes: Standardized observation can leverage cdpawdgtional
Researcher38(2), 109 119. https://doi.org/10.3102/0013189X09332374

214



ARTICLE IV

PraetoriusA . K. , EKHerbertiBe & Pinger,P. (2018). Generic dimensions of
teaching quality: The German framework of Three Basic Dimensitbkl, 50(3),

407 426.https://doi.org/10.1007/s1185818-09184

Rakoczy K., Klieme, E., & Pauli,C. (2008). Die Bedeutung der wahrgenommenen
Unterstltzung motivationsrelevanter Bedirfnisse und des Alltagsbezugs im
Mathematikunterricht fir die selbstbestimmte Motivation [The importance of
perceived support for motivati-relevant needs and the connectionto everyday life in
mathematics instruction for sedietermined motivationEeitschrift fir PAdagogische
Psychologie22(1), 25 35. https://doi.org/10.1024/1020652.22.1.25

Renkl,A., Mandl,H., & Gruber,H. (1996). Inert knowledge: Analyses and remedies.
Educational Psychologis81(2), 115 121.
https://doi.org/10.1207/s15326985ep3102_3

SantagataR., & Angelici, G. (2010). Studying the impact of the Lesson Analysis Framework
on preservice teachersodé abil it iJeusnalbfo r ef |
Teacher Education61(4), 339 349.https://doi.org/10.1177/0022487110369555

SantagataRR., & Guarino,J. (2011). Using video to teach future teachers to learn from
teachingZDM, 43(1), 133 145.https://doi.org/10.1007/s118581.0-0292-3

SantagataRR., Konig,J., ScheinerT., NguyenH., Adleff, A . K. , X, % &aisgr,G.

(2021). Mathematics teacher learning to notice: A systematic review of studies of
video-based program&DM, 53(1), 119 134.https://doi.org/10.1007/s1185®0
01216z

SantagataR., ZannoniC., & Stigler,J.W. (2007). The role of lesson analysis in{service
teacher education: An empirical investigation of teacher learning from a virtualvideo
based field experiencdournal of Mathematics Teacher Educatid®(2), 123 140.
https://doi.org/10.1007/s1085107-9029-9

Seidel,T. (2022). Professionelle Unterrichtswahrnehmung als Teil von Expertise im
Lehrberuf [Professional vision as a part of expertise in the teaching profession]. In R.
Junker, V. Zucker, M. Oellers, T. Rauterberg, S. Konjer, N. Meschede, & M.
Holodynsk (Eds.),Lehren und Forschen mit Videos in der Lehrkraftebild{ing35).
Waxmann Verlag.

Seidel,T., Blomberg,G., & Renkl,A. (2013). Instructional strategies for using video in
teacher educatiomeaching and Teacher Educatiadd, 56/ 65.
https://doi.org/10.1016/).tate.2013.03.004

Seidel,T., & ShavelsonR. J. (2007). Teaching effectiveness research in the past decade: The
role of theory and research design in disentangling fAatysis resultsReview of
Educational Researcit7(4), 454 499. https://doi.org/10.3102/0034654307310317

Seidel,T., & StirmerK. (2014). Modeling and measuring the structure of professional vision
in preservice teacher8merican Educational Research Journal(4), 739 771.
https://doi.org/10.3102/0002831214531321

SherinM.G. (2007). The devel opment of teachersd
Goldman, R. Pea, B. Barron, & S. J. Derry (Ed€ifleo research in the learning
sciencegpp. 383 395). Routledgehttps://doi.org/10.4324/9780203877228

Shook A.C. (2012). A study of preservice educat
management strategigreventing School Failure: Alternative Education for
Children and Youthb6(2), 129 136.https://doi.org/10.1080/1045988X.2011.606440

ShulmanL. S. (1986). Those who understand: Knowledge growth in teackohgcational
Researcherl5(2), 4 14. https://doi.org/10.3102/0013189X015002004

ShulmanL. S. (1987). Knowledge and teaching: Foundations of the new retéamvard
Educational Reviews7(1), 1i 23.
https://doi.org/10.17763/haer.57.1.j463w79r56455411

215



ARTICLE IV

SimonsenB., FairbankssS., BrieschA., Myers,D., & Sugai,G. (2008). Evidencéased
practices inclassroom management: Considerations for research to practice.
Education and Treatment of ChildreB1(1), 351 380.
https://doi.org/10.1353/etc.0.0007

Son,L. K., & Simon,D. A. (2012). Distributed learning: Data, metacognition, and
educational implication€Educational Psychology Revie4(3), 379 399.
https://doi.org/10.1007/s1064B1L2-9206y

Star,J.R., & Strickland,S. K. (2008). Learning to observe: Using video to improve
preservice mat hemat i c®urnaeobMathematcdTeacher | i t y
Education 11(2), 107 125. https://doi.org/10.1007/s1085¥07-9063-7

StaubF.C., & SternE . (2002). The nature of teachersbo
for studentsoO ac®ipeinentlevidencgfeom elementapyu a s i
mathematicsJournal of Educational Psycholog94(2), 344 355.
https://doi.org/10.1037//0022663.94.2.344

Steffensky M., Gold, B., Holdynski,M., & Médller, K. (2015). Professional vision of
classroom management and learning support in science classirddoes
professional vision differ across general and conggecific classroom interactions?
International Journal of Science and Mathematics Educati®(2), 351 368.
https://doi.org/10.1007/s1076BL4-9607-0

Stirmer K., Kénings,K. D., & Seidel,T. (2013). Declarative knowledge and professional
vision in teacher education: Effect of courses in teaching and leairhegBritish
Journal of Educational Psychologg3(Pt 3), 467483.https://doi.org/10.1111/j.2044
8279.2012.02075.x

Sweller,J., Ayres,P., & Kalyuga,S. (2011).Cognitive Load TheorySpringer.

Syring, M., Bohl, T., KleinknechtM., Kuntze,S., RehmM., & SchneiderJ. (2015). Videos
oder Texte in der Lehrerbildung? Effekte unterschiedlicher Medien auf die kognitive
Belastung und die motivationaimotionalen Prozesse beim Lernen mit Fallen [gxle
or texts in teacher education? Effects of different media on cognitive load and
affectivemotivational processes when learning with cas&sitschrift fur
Erziehungswissenschati8(4), 661 685.https://doi.org/10.1007/s1161®15-0631-9

Tatto,M. T., RodriguezM. C., & ReckaseM. (2020). Early career mathematics teachers:
Concepts, methods, and strategies for comparative international resesaching
and Teacher Educatiq®6, 103118 https://doi.org/10.1016/j.tate.2020.103118

Tomlinson,P.D., & Hunt,D. E. (1971). Differential effects of rtlexample order as a
function of learner conceptual lev€lanadian Journal of Behavioural Science / Revue
Canadienne Des Sciences Du Comporteni&B), 237 245.
https://doi.org/10.1037/h0082265

Tucholka,l., & Gold, B. (2025). Analysing classroom videos in teacher educétibow
di fferent instructional settings promote
classroom managememkearning and Instruction97, 102084.
https://doi.org/10.1016/j.learninstruc.2025.102084

van EsE. A., & Sherin,M. G. (2002) . Learning to notice: S
interpretations of classroom interactiodsurnal ofTechnology and Teacher
Education 10(4), 571 596.

van ESE. A., & Sherin,M. G. (2024). Correction: Expanding on prior conceptualizations of
teacher noticingZDM, 1. https://doi.org/10.1007/s118584-015702

van Tartwijk,J., Brok,P.den, Veldmanl., & Wubbels,T . (2009). Teacherso
knowledge about classroom management in multicultural classrokaashing and
Teacher Educatio25(3), 453 460.https://doi.org/10.1016/j.tate.2008.09.005

216



ARTICLE IV

Windschitl, M., Thompson,J., BraatenM., & Stroupe,D. (2012). Proposing a core set of
instructional practices and tools for teachers of scieBcence Educatiqr96(5),
878 903. https://doi.org/10.1002/sce.21027

Wubbels,T., Brok, P.den, Veldmanl., & van Tartwijk,J. (2006). Teacher interpersonal
competence for Dutch secondary multicultural classrodreachers and Teaching
12(4), 407 433.https://doi.org/10.1080/13450600600644269

217



ARTICLE IV

Supplement

S1.0verview of the Aspects of Teaching Quality Addressed in the Texts
S2.Word Countand Readability of the Texts

S3.Item Statistics of Means and Standard DeviationgS{M) and Standardized Factors
Loadings

218



ARTICLE IV

Table S1
Overview of théAspects of Teaching Quality Addressed in the Texts
Session 1 Session 2
Instructional support
Classroom management activating priorknowledge, cognitively
withitness, group focus, managing activating tasks, <
transitions, time management, dealing wi demanding an explanation, exploring
disruptions, rules and routines studentsd cognitive
problembased learning environments

Table S2
Word Count and Readability of the Texts for Each Group
Session 1 Session 2
word count readability word count readability
2698 51.78 1947 62.95
Table S3

Item Statistics of Means and Standard DeviationgSPl) and Standardized Factors
Loadings

teaching cognitive ,

Item di(rq#sr!l?i/on process tl: M(SD) t2: M(SD) e
noticecm CM noticing 3.06(1.57) 3.89(2.03) 921
interpretcm CM interpreting 0.97(1.06) 0.82(1.12) 293
explaincm CM explaining 0.54(0.86) 1.15(1.4) 495
noticeis IS noticing 0.97(1.09) 1.74(1.5) 948
interpretis IS interpreting 0.38(0.65) 0.29(0.53) 37¢
explainis IS explaining 0.27(0.61) 0.62(0.93) .698
alternative describing 3.65(1.73) 4.18(1.96) 9218
alternativeex explaining 1.38(1.35) 1.81(1.70) 612
alternativedis discussing 1.04(1.12) 0.54(0.91) 328
Note Threed i mensi onal structure based on Bguersfe

.001; CFI=.960; TLI =.931; RMSEA = .068; SRMR =.058; CM = classroom Management;
IS = instructional supportf act or 6PV of <cl| @fsasactomrm &R aogfe me
instructi cdfnadt sru ppalrttedr;nati ves of actiond.
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GENERAL DISCUSSION

3. General Discussion

The development and enhancement of professional vision is essential in teacher
educatiorasthis competencyplays a crucial role in future teaching practiB&meke et al.,
2015) Professional vision influences the implementation of teaching quality and contigbutes
student achieveme(@lomeke et al., 2022; Kersting et al., 2012; Roth et al., 2011 model
of teacher expertise developmdmy Berliner (1988) proposesphases of plateau and
solidificati on ydevelopementhdweverghélongitodmaldetelepment of
f ut ur e prodeasorakvisisndndhow learningopportunitiesnfluenceit throughout
teacher educatigras described in models on the development of teacher compétegc
Kaiser & Konig, 2019)remain underexplored. This is especially twigh regard to the
guestion ofhow to design learning opportunitiégsat include videebased analyses to
effectively enhance professional visititoughouteacher educatiotience, theyoalsof this
dissertationaret o examine how future teachersodo prof
teacher education and how it can be effectively enhanced throughbaded analyses, taking
into account findings related the instructional principles oeducational psychologyrhe
differences between the teacher education phere#iserebyconsidered. The followintyvo
mainquestionarethe focus of thérticles:How does professional vision develop within the
context of teacher educati®hlow cantheinstructional principles of educational psychology
inform the design of instructional settings around vidased analyses to enhance professional
vision?

Inthenextc hapter, key findi Adides &re sommatizeabd di s s e
discussedThe implications for research and teaching practice subsequentlyderived,
followed by a presentation of the disserta@®hmitations and conclusion.
3.1Key Findings of the Individual Contributions of the Dissertation

Article |1 (The Development of Classroom Management Competencies: A Longitudinal
Study investigated the developmentadgnitive processes of professional vision with a focus
on classroom managementdhghout teacher education, including the inducpoogram and
how learning opportunities affect this developm@hte overalfindingsof multilevel analyses
showed no devel opment of professional vision
masteros studies, and a addageneeabircreaseofhknawtedge i ndu
about classroom management stratefjies) thestart of thema st e r 6.Fhesereauld i e s
indicate that a minimum amount of knowledge about classroom management is necessary
before future teachers can develop professional visiorthemore learning opportunities
the induction programdid not affect the developent of professional vision, breflecting with
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mentors or supervisors had anegatvé f ect on f uture teacherséo
about classroom managemerttis finding suggests that future teachers may have difficulties
in transferring learned knowledge from university to teaching practice and may struggle with
differencesn philosophybetween theuniversityand theStudienseminaréMoreover, he
cognitive processes of professional vision were only associated with each otherin the induction
program, and knowledge about classroom managententa he end of the ma
predicted professional vision at the end of the induction prograshicating a bidirectional
relationship between cognitive processes of professional vision

Article 1l (Can Doublecontent Examples of Viddmased Analyses Foster Student
Teachersbo Professional Vi 9 iingestigatedf whetheratses r o o r
instructional principle of worked examples could be transferred to teeulttured domain of
teacher education to enhance future teacher
professional vision with a focus on classroaranagement by implementing complete and
faded doubleontent examples. In sumgmplete and fadedloublecontent examplegdid not
have aneffecton the expertfeaturestaut det ri ment al ef fect on f ut
vision andthe application otoncepts of classroom managemdutditionally, future teachers
struggledto selfexplain expert features from doukdentent examples and transfer thiam
the development ofprofessional vision. These findings highlight the nded further
explorations into howheinstructional principles oéducational psychologyan be transferred
to the ill-structured domain of teacher educattorenhancecomplex competenciesuch as

professional vision.

Article 11l (Isolated or Integrated? Instructional Approachesto Foster Professional
Vision of Teaching Qualijyexamined how an isolated or integrated instructional approach to
videobased analyses can enhance,tleehycangderinge a c h e |
individual prerequisites. In the isolated approach, future teachers separately focused on the
teaching quality dimensions of classroom management, instructional support, and emotional
support By contrastjn the integrated approach, future teaclerd tosimultaneouslyocus on
these teaching quality dimensidnyideo-based analyseBayesian multilevel models showed
that future teachersd professional vision o
approactcompared to a adrol group indicating a recency effect. In the integrated approach,
professional vision of classroom management and simultaneously focusing on the teaching
guality dimensions was fosteredmpared to a control group. However, the isolated and the
integrated approach did not differ in professional vision of classroom management

Furthemore interest or prior learning opportunities ditbt affect professional vision

222



GENERAL DISCUSSION

developmentThe findings emphasize the need to support future teaichepsinecting content
with pedagogy byimultaneously focusing on different teaching quality dimensions.

Finally, Article IV (Before or After> Sequencing Concepts and Videmsed Analyses
for Different Teacher Education Phagésvestigated how the introduction tife theoretical
concepts of teaching quality amxamples of classroom videbsive to be sequenced at
university and the induction prograto effectvelye nhance f uture teache
vision. Overall, gneralized linear mixed models indicatbdt the exampleoncept sequence
enhancedhe generation oflternatives of actionMoreover, pe-service teachers in an
induction progran benefited more from the examgadencept sequende professional vision
of instructional suppoyindicatingan expertise reversaffect In addition student teachers
improved more in professional vision of classroom manageméeteapre-service teachers
improved more in professional vision of instructional supgdre results highlight the need to
consider specific learning goalnd different teacher education phasgben enhancing
professional vision.
3.2 OverarchingDiscussion of the Contributions of the Dissertation

The four studies display several commonalities, especedigrding theonsideration
of differences in expertiseharacteristics, and demands in the teacher education phases as well
as the effect of learning opportunitie#s the development of professional vision and the
implementation otheinstructional principles oéducational psycholodgypr the enhancement
of professional visionThefindings are discussed in tmextsections.
3.2.1HowDoesProfessional Vision Develop the Context of Teacher Education?

In accordance witlthe model of teacher expertislevelopmen(Berliner, 1988)and
models related to competgndevelopment in teacher educati@eng., Kaiser & Konig, 2019)
the findings of Article | confirm that professional vision developmeexhibitsphases of
stagnation,plateay and solidificationand that this development is affected by teacher
educationArticle | thereforendicatesthatteacher expertise in professional vision development
evolves throughlifferentexpertisestagesTheseexpertise stages aparticularlyshownby the
|l ack of development of pr of ¢hedecreased professional on |
vision in the induction programThese findinggliverge fromprevious findings of cross
sectional studies tharoposean overallinear developmenif professional visioiiStahnke et
al., 2016; Wolff etal., 2017; Wolff et al., 2016; Wolff et al., 20a5) findings that suggest a
longitudinal development of professional vision with a focus on instructional support
bachel or(BRing sttaly 20R3HYst, the decrease in the induction prograonfirms

longitudinal findings thatave revealed decreas®f professional visionn the induction
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program(Barenthien et al., 2023; Bastian et al., 2022 previous studies concentrated on
contentrelated aspects, primarifpcusing on instructional support addressing content and
pedagogical content knowleddg®y contrastArticle | expanded on this bgxplicitly focusing
on classroom management, theretyainly addr essing teachersbo
knowledge Additionally, the dfferences betweetheexpertise stages are also indicated by the
varying degrees of instructional support requidadArticle IV, future teacherparticipatingn
the induction prograrh typically characterized by higher degrees of expertise through their
knowledge or experienéebenefited more fronelss instructional suppadtan fromextensive
instructional support. These findings are consistentevitiencdrom educational psychology
thatfind that different degrees of instructional support are effective for different expertise stages
(for an overview see Kalyuga, 200T) comparison, the innovative approach of Article |1 and
IV was that they included differeteacher education phasesh differing characteristicand
demands on future teachers

The found developmesihot only can confirm the existence of different teacher
expertise stages buhey can alsoindicatedifferences in the characteristics of the teacher
educatiorphases. A suggested by models on competethevelopment in teacher education
(Kaiser & Konig, 2019; Kunter, Klusmann, et al., 2013; Yang & Kaiser, 2@22)indings of
Articles | and M could also be explained differences between thgharacteristics of the
teacher education phasé@$e dissimilarities between the university and 8tedienseminare
areobvious(as described in chapter 1,2pwevera surprising fact ishat relatively scarce
researchexists on how the transition fronthe one context tothe otheraffects teacher
competeng developmentTatto et al., 2020)The dissimilarities may be traced back to the
different philosophies of the academic environment of the university and the piiactised
environment of th&tudienseminard-uture teachers are familiar with the university context,
which prioritizes an academic and resedpalsed focusTheymustlatertransition to teaching
practice, where experience and reflection on teaching practice are valued. This discrepancy is
highlighted by the negative impact of reflection with mentors or supervisors on kigawle
developmentdiscussed in Articléaisting researchinderscorethis assumptioby indicating
thatfuture teachers struggle to navigate between different stakeholders of the university and the
induction progran{Bullough & Draper, 2004; Valencia et al., 20@8)d that in the context of
practice future teachers become detached from theoretical concepts imparted by university
(Chitpin et al., 2008; Tatto et al., 202@s outlined in Article 1V, reduced instructional
guidance may afford greater flexibility in accounting for the specific characteristics of the

teacher education phases when future teachers engage irbaded analyses, employing the
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theoretical concepts primarily as heuristic tools to facilitate reflective pratimece,the
findings of Article | and IV cannotonly be explained by differences in expertise stages, butalso
by the differing characteristics of thmiversityand theStudiensemina&and future teachdis
struggle to transition from the university to the induction program

Another explanationforthe findings of Article l andiay lie in the evolvingemands
placed orfuture teachers throughotgiacher educatiors described in Chapter 1.2, the first
and second phase place different demands on future ted€éingtran Article 1, this is shown
by the finding that bachelor student teachers did not increase in professional vision during their
bachel or dhss fisdingcanfirmstheoretical models thgiropose thaprofessional
vision is a knowledgdased procegBaumgartner et al., 2020; Blomeke et al., 2015; Kaiser et
al., 2017; Krauss et al.,, 2020uggestinghat minimum knowledge is necessary before
professional vision can develdpecondthefindingin Article | that knowledgeat the end of
the induction programs predicted by professional visiosieveloped in the first teacher
education phasindicateshat future teachers nowhave to use thefessional visioimn actual
classroom situations and act upon théscontrastthey did not have the pressure to act in the
firstteacher education pha3éerefore, this findingnderscores the theoretical assumption by
Santagata and YefR014)that knowledge and professional vision share a bidirectional
relationship in the context of teaching practeel supports theclaim thatteaching practice
offersfuture teachersaaluableopportunity to apply professional vision gained at university
and make decisions based on their noticing and reasoning.

Hence, possible explanations for the trajectory of professional vision development can
be a combination of dif f er ehamadesstcs of thé teatharr e t €
education phases, and the demands placed on future teachers throughout teacher education.
Therefore, the findings provide initial evidence thatpesposedy Seidel(2022; Seidel et al.,

2024) in early teacher education phadesure teachers acquire knowledge about fundamental
theoretical concepts before they can analyad link them to classroom situatiqrisereby
developing professional visiom later teacher education phases, especially when switching
from the passive observer to actual performance in classrooms, reflecting on teaching practice
may become more importanBy considering thediffering expertise stages anthe
characteristics and demands of the teacher education ptasemy gain mordifferentiated
insights into the development of teacher expertise and competency throughout teacher
education.

However, hese proposedexplanationscontrast models of teacher competency
development, which identify learning opportunities as the primary drivers of competency

225



GENERAL DISCUSSION

developmenfKaiser & Konig, 2019)Learning opportunities implemented throughout teacher
education have been commouglynsidered to play a central role in the development of teacher
competeng (Klemenz etal., 2019; Kdnig, Ligtvoet, et al., 20And specifically professional
visiondevelopmen{Bastian, Kénig, etal., 2024; Orschulik, 2021; Stirmer, Konings, & Seidel,
2015; Sturmer et al., 2016jloweverthe findings of Article | indicate that theoretical and
practical learning opportunities in the induction program could not explain the development of
professional visiorResearch has commonly agreed tsatle from theguantity, the quality of
learning opportunities ikighly relevant for competeyaevelopmen({e.g., Klemenz et al.,
2019)andthat theoretical (e.g., seminars) and practical (e.g., teaching experieace)g
opportunitiesneed to be aligned to effectively enhamoenpeteng developmen{Konig,
BremerichVos, etal., 2017; Kénig et al., 2018; Scholten & Orschulik, 2022; Stiirmer, Seidel,
& Schafer, 2013; Westphal et al., 201®)Article I, future teachersnly had to indicate the
number of learning opportunitiesnd did not report on their qualityr the alignment of
theoretical and practical learning opportuniti@éhoughthis approach is highlgconomic, it
presentsa very shallow picture of the learning opportunities atten&etow-up research
guestions could therefore be htve quality otheoretical and practical learning opportunities
and their alignment play a role in professional vision developnSg#cifically, current
research on teacher education suggéstisthe contertoveredKlemenz et al., 2019; Sturmer,
Konings, & Seidel, 2013}the uptake of the learning opportunit{ekelmke, 2009)and the
instructional setting(Santagata et al., 202fjay affect professional vision developméiiie
findings of Article |1 address the content of theoretical concepts of classroom management,
howeverthey do not covethe uptake of learning opportunitiesr the specific instructional
settings.Given that individual prerequisite®f prior cognitive ability and motivatiorare
suggested tanfluence the uptake of learning opportunities in teacher educ@tiaemann,
2013) considerind ut ur e teacher sdé i npdvidemdredfferenpated r e q u i
insights intothe effectiveness of learning opportunities in teacher educd&mmexample,
initial studies using distal factors of knowledge (e.g., High Schamle point average [GPA]
gave initialevidencdor nopredictive value of prior ability in the first pha&ttrmer, Kénings,
& Seidel, 2015putapositive predictive value in the second phase on compgtiEvelopment
(Konig et al., 2024; Voss et al., 201 However,the effect ofindividual prerequisitesn
professional visiomevelopmenthroughout teacher educatibas been investigated scarcely
andoverallremains unclear

Regardingthe instructional settingssearch still debaté®w to desigmualitylearning
opportunitiedo support professional vision development throughout teaaharation Amid
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ongoing debates about continuityoughouteacher educatiothe findingshighlightnot only

the need talignthe first and second phases of teacher education butrgiéptheimportance

of synchronizingtheoretical and practical learning opportunities to enhance competenc
developmentTo comply with these demands, teacher education has increasingly implemented
practiceoriented learning opportuniti€Renkl & Nuckles, 2006)sing classroom videos as
representationsf practice(Grossman, 2021; Grossman et al., 2008)twithstandingthe
existence okeveral general frameworksr implementingheseclassroom videos iteacher
education(Blomberg et al., 2013; Santagata & Angelici, 201t specific design of these
settings remains uncledt the same timgthe findings of Article | and IV suggest thtie
differingdegrees of expertisndcharacteristicand demandsf the teacher education phases
mustbe considere(see also Seidel, 2022; Seidel et al., 20ZAgrefore, m the next section,
the Articlesll, 1ll, and IV of this dissertationwhichrelate tothe adequatdesign of learning
opportunitiesto enhance professional visidghroughout teacher educatioare discussed.
Differing instructionalapproaches toideo-based analysesethusinvestigatedwhich may
provide informationon how the specific instructional design ofearning opportunities
implemented to enhance professional visibmoughout teacher education mighiok
(Blomberg et al., 2013; Santagata et al., 20Zhgse insightmmayenhance our understanding
of how and under what conditions learning opportunities impact the development of
professional vision.

3.2.2 How can Instructional Principle®f Educational Psychology Inform Instructional
Settings Around Videbased Analyses to Enhance Professional Vision?

Articles II, 11, andlV examined how to enhance professional vision through video
based analyses of authentic classroom situations in learning opportunities throughout teacher
educationThe goal of these studiesvas to enhance professional vision using instructional
settings around videbased analyses, thereby implementing instructional principles from
cognitiveloadtheory asa framework Thisdissertation alsoffersvaluable insigrginto how
to design learning opportunities implemented in the context of teacher educaticauvedr,
the findings shed light on broader research frameworks for applying instructional principles to
ill -structured domaindthus the studies comply with demands formulated by research on
teacher educatigrwhich call for investigations on transferring instructional principbés
educational psychologyp teacher educatiofNuckles, 2021)

Althoughtheinstructional principles oéducational psychologgim to reduce cognitive
load to enhance learning and compejeshevelopmentthe findings of thérticlesll, I, and

IV revealednconsistent effects regarding the enhancement of professional vision. The Articles
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investigated how instructional principles can be transferred to tséuittured domain of
teacher education, how they have to be implemented throughout teacher education, and how
they can support future teachers in focusing on multiple teaching qdafignsions.
Transferring Instructional Principleso thelll-structuredDomain of Teacher Education
Articles I, 11, andIV supportcurrentevidence that the transfer tfe instructional
principles of educational psychology tesfiructured domainsuch as teacher educatismot
that easyvan Merriénboer & Sweller, 2005)his propositionis in line not onlywith most
other findings related to instructional settings to videsed analysesiming to enhance
professional visiolfe.g., Gabel et al., 2024; Grub et al., 2022a; Martin et al., 20223Iso
with many other findings related to enhancing competenciesstruittured domain.g., J.
Meier et al., 2022; Schworm & Renkl, 200Thisassertions particularlyevidentin Article
Il, wheretheadditional instructional support of the dowalententexample yielded detrimental
effects.Explanationgor the inconsistergffectsand the finding in Articldl couldlie in the
high complexityand the multifaceted natu(®oyle, 1989)of the ill-structured domaiof
teacher educaticendin the transience of thrdassroomvideoStar & Strickland, 2008; Syring
et al., 2015)Although intrinsic load was nadssessedirectly, it is conceivable that the
complexity and transienad the classroom videascreasecalement interactivitywhich in
turn may have increasaatrinsic loadthat may have overwhelméature teachersAs aresultt,
future teachermaynothave sufficient cognitive resourciesadequatelyprocess the additional
instructionamaterial An alternativeexplanation could be the fact thatll -structured domains
such asteacher educatjduture teachers notonly havedevelogknowledge abouheoretical
concepts but alsdetermine the way dmplemeningthem(Renkl et al., 2009; van Gog et al.,
2004) For example, in Articldl, the doublecontent example aims to provide information on
theoretical conceptand strategic information on how to conduct vidbased analyses.
Learners maye overwhelmedavith both demandswvhich may resulin ineffective self
explanationgRenkl, 1997and hamperinthe acquisitiorof eitherdemandsee also Renkl et
al., 2009) Research on educational psychologynmonly agreethatill -structured domains
exhibithigh intrinsic loadwhichexplainswhy additionalinstructionalupport may overload
learnersif the intrinsic load of tra@lditionalearningmaterial isalsohigh (also found byKester
et al., 20089. Initial studies that included measures of cognitive loagealed inconsistent
resultdGabeletal., 2024; Gabeletal., 2023; Martin et al., 2023; Wilkes et al.,;2@R@3ver,
these studiedid not differentiate betwedheextrinsic and intrinsic cognitive loatlatfuture
teachers experienc&further researcreacould therefore b examine theffect ofextrinsic
and intrinsiccognitive loadwithin theill -structured domaiof teacher educatiof€onsidering
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these different types of cognitive lomthay providenore differentiatednhsights into how the
ill-structured domain and the complexity of the learning material may difieeeffectiveness
of instructional support.

Building onthis proposition the findings of the Articleslso providendications that
prior knowledge or experience influence the effectiveness of the instructional principles in ill
structured domains.heresultsof Article IV indicatean expertisgeversal effec{Kalyuga,
2007) which suggests thadifferent instructional principles may be effective for different
degrees of prior knowledge experiencas indicated by thivo teacher education phasas.
possible explanation could providiee basic assumption @bgnitive load theory, which
suggests that learnensth higher prior knowledge generally experience lower intrinsic load
andpossess more capacities for cognitive procesbig learners with lower prior knowledge
(Sweller, 1988; Sweller et al., 201 Thispropositionmay alsaoffer another explanatiofor
the ineffectiveness of the doubd®ntent example in Article II. e doublecontent example
additionally provided strategic information on how to analyze classroom videos next to
theoretical concepts. Studies in the context of othetrillctured domains have shown that such
strategic information is only helpful for learners with high prior kifeyge(Schwonke et al.,
2009; Seufert, 2019nd may be detrimental to low prior knowledge learners when intrinsic
load is high. Typically, future teachers possess low prior knowledge (see also Article 1), which
explainswhy the additional strategic information may have overloaded tHemvever Article
[l has considered prior learning opportunities as a distal factor of prior knowledge and found
no effectsNevertheless t he ef fect of | earnersé prior kn
been considered only rudimentarily, and its role in the effectiveness of instructional principles
remains unclear. Famstancein the context of videbased analyses in teacher education, only
a few studies have considered measures of prior knowledge and found inconsistent effects
(Gabel et al., 2023; Grub et al., 2022a, 2022b; Tannert et al., 2023; Wilkes et al., 2022)
Accounting forprior knowledge mayyield deeper insights intdvow varying degrees of
instructional supporalign with different stages of teacher expertise

NeverthelessArticleslll andlV offer some indications thahe instructional principles
may be functionah ill-structured domainsnder certain condition3he findings sugge $ihat
instructional taskée.g., focusing on specific aspects of teaching quatitgpmbination with
additional instructional materigk.g., textsaddressinghe theoretical conceptsf teaching
guality) may bebeneficial for learnerslhis assumption is supported by other initial findings
indicating that preparatory texts can help future teachers focus attention on the relevant events
(Martin et al., 2023)By acquiring knowledge and théacusingon relevant aspects, learners
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may learn how taleal with thenigh complexityof the ill-structureddomain These findings are
in line with evidencefrom other ilkstructured domainshat show thatonly studying
instructional material did not effectively enhanceompeteng development but the
combinationwith promptsdid (Schworm & Renkl, 20070ne explanation for thiegndings of
the Articles and those of other studiesestigating instructional principles in the context of
teacher educatio(Martin et al., 2023tould bethat additionalinstructionalmaterial the
instructional taskand the content of the learning materiatés/e to be closely aligned for
learners to be able to transfer learned knowledltjee task at handror example, the texts in
Articles Il andIV specifically address theoretical concepts, and the task of future teachersis
to focus on these conceptben analyzing classroom videtis contrast to existing studidsat
implemenpreparatory texts to enhance professional visionedgthplexity-reducedlassroom
videos(e.g., displaying micrdeaching sessiongMartin et al., 2023)Articles Il and IV
implemented authentic classroom videos withaimplifying their complexity and
demonstratedhat these findingsemainvalid under morecomplex conditions

In sum, the question is not whether instructional principles can be effective in ill
structured domains but under what conditions they work BestdlsdJdvardiLakos, 2023;
van Merriénboer & Sweller, 2005The findings underscore the importance of considering the
intrinsic load of the illstructured domaimand t her ef ore al so whemarner :
implementingthe instructional principles of educational psychologhe findings also
highlight that future teacheigenerally struggle to deal with the intrinsic load evoked by the
transient and complex task of analyzeancepts of teaching quality alassroonsituations
thereby reducing the effectivenesstbé instructional principles
Implementing Instructional Principles Throughout Teacher Education

Another important conclusion from tiimdings of the dissertatiois thatinstructional
settings around videbased analyses have to be adaptetifterent teacher education phases
In line with the assumptiorby Seidel(2022; see also Seidel et al., 20244 the findings of
Article |, theArticles offer evidenceahat future teachers at university benefit from illustration
and analysis of theoretical concepthereaguture teachers in the induction program benefit
more from deliberate practice and reflectidhisassumptions mostappropriatelysupported
by thefindings ofArticle IV, in whichinstructional principles/ere investigated in the context
of the first and seconghasesThe findings in ArticlelV indicatethat future teachers at
university, who oftenlack sufficient prior knowledgand experiencdyenefit fromthe strong
instructional support gfreparatory textthat aid inacquiingknowledge abouhetheoretical

concepts of teaching qualifglso shown in Articléll ). At the same timduture teachers in the
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induction programhavingalreadyacquirecknowledge at university arghinedsome teaching

experiencemay havebenefited from less instructional suppast they engaged ianalyzing

classroom videos and then reflecting on theoretical cona®pisssible explanation could be

the expertiseeversal effec{Kalyuga, 2007; Kalyuga et al., 20Q3¥hich suggests that

instructional support may become redundardetrimentalith increasing expertiséience,

the additional instructional support of the preparatory text may have become redundant or even

detrimental to the development of professional visidre expertisereversal effect found in

Article IV is supported by previous research indicating that future teachers at university benefit

most from illustrating and analyzing theoretical concepts prior to vidsed analyséMartin

et al., 2023; Seidel et al., 20189 well as multimedia research, which suggéstgpositive

effects of pretrainings before learningMesmerMagnus & Viswesvaran, 2010These

findings extend previous research that meselyinvestigated future teachers at univerbsiy

including future teachers in the induction program with higher prior knowledgereme

teachingexperienceHence, the findingsdicatethat instructional settings to viddmased

analyses have to be adapted to future teach
As suggested in Articlg the findingsalsohighlight the differences between the first

and secondeacher education phasés their demandsCortina & Thames, 2013and

communities of practicéBullough & Draper, 2004)The demands of the phases differ in that

future teachers at university still need to acquire knowledge without acting in a clasByoom

contrastfuture teachers in the induction program must switch from being passive observersto

actual performers in the classroohs a resultas suggested [8eidel(2022; see also Seidel et

al., 2024) the learning goals of the phases are diffe@ateral frameworks for implementing

classroom videos in teacher education have suggested that instructional approaches around

video-based analyses should be designed with clear learning goals inBhmaberg et al.,

2013) hencethe instructional settings have to be adapted to each teacher education phase.

Furthemore future teachers may experientiscrepancies between teaching experience and

the theoretical concepts introduced at university because of differing philosophies and

communities of practicéChitpin et al., 2008)which explainswhy they struggle to link

theoretical concepts to viddmased analyses. When introduciihg theoretical concepts after

video-based analysefjture teachermay be able to use the language and philosophy of the

inductionprogramandmatch them with théheoretical conceptsiencethe findings suggest

that instructionabpproaches twideo-based analysdsaveto be adapted to the particular

characteristics and demands of tacher education phateeffectivelyenhance professional

vision.
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Supporting Future Teachers in Focusing on Multiple Teaching Quality Dimensions Using
Instructional Principles

Another central finding of Articles Il and I\showsthat future teachergenerally
struggle to simultaneously focus on multiple teaching quality dimensions. This is indicated by
findings in bothArticles that future teachers increased only in professional vision of one
teaching quality dimension, predominantly those that require general pedagogical knowledge,
regardless of the implemented instructional principles. In Article Ill, future teacversil
increased in professional vision of classroom management or emotional support. InMrticle
future teachergverall increased in professonal vision of classroom managemernese
findingsarein line with evidenceof previous studies that suggest that when instructional
settings display the need to combit,e di f f er ent categories of
knowledge (i.e., general pedagogical knowledge, content knowledge, and pedagogical content
knowledge;Shulman, 1986, 1987 future teachers can more effectively apply general
pedagogical knowledge but not content or pedagogical content knowllddgeet al., 2014,
2015; Martin et al., 2023 he findings extend the results of these existing studies by including
the approximationf practice of analyses of authentic classroom videos instead efdsed
information or complexityreduced classroom situations and therefore address the call for more
complex levels of representationgpractice(Fischer et al., 2022; Grossman, 202Qe
explanation for this strong focus on pedagogical aspects could be that future teachers consider
classroom managementto be one of the most pressing tasks of te@&apiget al., 2005)
This explanationis supported by research on teacher expertise, which suggests that future
teachers typically focus aihe aspects of classroom management (&\plff et al., 2013,
particularly classroom disruptions, in which general pedagogical knowledge becomes relevant
(Konig & Kramer, 2016; Wolff et al., 2021By contrast, expert teachers display a strong focus
on student learning and engagement (&ghnke et al., 2016; Wolff et al., 2015 which not
only general pedagogical knowledge but also content and pedagogical content knowledge
becomes relevarighulman, 1986)This strong focus on pedagogical aspects in the classroom
may be explained by the factthatfuture teactygigally lack contentand pedagogical content
knowledge and therefore turn to general pedagogical knowledge to analyze clagstaomms
et al., 2014, 2015; Hashweh, 198Xhother explanation for this finding could be that novice
learners typically process different learning contents in separate entities and struggle to draw
connections between the learning contéKslyuga, 2007) This isolated processing deficit
couldagainbe due to the high intrinsic lodlat classrooms entail and tlesmsuingcognitive

overload future teachers experielidgres, 2013; see also Kim & Klassen, 201B)erefore,
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evidence suggests that learners usually do not spontaneously draw connections between
learning contents but have to be explicitly encouraged to do soNeudin et al., 2022 This

is also highlighted byhe results of Article Il that indicateverall low degrees of simultaneous
focusand a higher simultaneous focus when future teachers were explicitly instructed to draw
connectionsHowever, this simultaneous focus compromised the overall development of
professional vision of multiple focHencethe issue ohowconnecting pedagogy and content

can be achieved without compromising the overall development of professionalreisians
unclear.

Nevertheless, the findings of Article 11l suggest that prompting future teachers to draw
connections between pedagogy and content is possible through the integrated approach, even
with shortterm interventions. However, this shderm intervention may atsexplain the lack
of professional vision development of multiple foci. These highly demanding tasks typically
require time and practice meaning that their effects tend to manifest over the longhesm.
relates to the idea afesirable difficultiedBjork & Bjork, 2020)and other frameworks that
suggest complex wholesk approaches for enhancing the effectiveness of instructional
principles in ilkstructured domain@ierrill, 2002; van Merriénboer et al., 2002)ccording to
these approaches, learning environments should be designed to create more challenging
learning experiences (e.g., by focusing on multiple teaching quality dimensions when analyzing
a classroom videgjherebyevoking stronger cognitive engagement dagilitatingmore in
depth cognitive processinghich ultimately enhancdsngterm retention and the transfer of
knowledge(Lipowsky et al., 2015; Schweppe, 202Epr exampleZeitlhofer et al.(2024)
found that increased task complexity contributed to task performance, germane cognitive load
and metaawarenesddence, together with previous resea(etarr et al., 2014, 2015)he
resultsof Article 11l show thatthe integrated approach could serve as an initial step in prompting
learners to draw connections between the three foci of teaching quigstigating the
follow-up and longerm effects of thesgesirable difficultiecould offer valuable insights into
how future teachers can effectively draw connections between content and pedagogy.

In sum,the matter ohow learning opportunities in teacher education can support future
teachers in applying several c admaigssomewhat of t
unclear The findings of théArticles suggest that due to the high intrinsic load of the ill
structured domain of teacher education, future teachers struggle to integrate knowledge and
apply itfor video-based analyses. An initial step couldtbe implementation ahstructional
tasks that necessitate future teachers to doawmections betweethec at egor i es of t

professional knowl edge. However, further r e
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cognitive processes wheitriving to integrate knowledge categories, as well as the effect of
long-term training programs. With the help of such insights, we could better understand how to
overcome the isolated processing deficit in novice learning, support future teachersin focusing
onstudent learning and engagement, pramote the acquisition aftegrated knowledgenat

is ready to apply for the implementation of teaching quality in the classroom.

In conclusion, thérticles of this dissertation provide evidence thambination of
teacher expertise and the characteristics and demands of the teacher education phases play a
role inprofessional vision development. To align the first and second teacher education phases,
practiceoriented learning opportunities that include classroom videos embedded within
adequate intsuctional settingsmay enhance professional vision under certain boundary
conditions. Before providing clear guidelines for the design of quality learning opportunities in
teachereducationto enhance professional vision, the findings of the Articles suggestthatfurther
attention should be givento the degrees of cogaitad in the illstructured domain of teacher
education, future teachersé prior knowledge
content when analyzing and observing classroom situations, the fofjoand longerm
effects, as well as the demaahd characteristics of the different teacher education phases.
3.3 Implications for Research and Teacher Education

In addition to the specifiindings of the Articlesbroader implications for educaton
science and teacher education cambsred The implications for researgrimarily focus on
the consideration afeterminants of teacher educatishen investigatinthe development and
enhancement girofessional visiomndhow to design interventions that aimenhanethe
complex competency of professional visiomhe implications for teacher educaton
predominantly focus orthe establishment of continuity throughout teacher education,
supporting futuréeachers in dealing with the high intrinsic load of classrooms, and linking
pedagogy with content.

3.3.1 Implications for Research
Consideringthe Effects ofTeacher Education

The findings of this dissertation suggest thednsideringdifferences in the
characteristics and demands of the teacher education phagdsepen our understandiog
how teacher education affects professional vision development and enhande¢oventer,
these differences have onharely been considereth research on professional vision
Notwithstanding themphasi®n the crucial role of learning opportunitiglaced bymodels
on teacher competency developméaig., Kaiser & Konig, 2019and factorganfluencing
professional visiorfStirmer, Kénings, & Seidel, 2015; Stirmer, Seidel, & Kuttadoenicht,
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2015)to develop and enhance professional vision, existing researclatgasy relied on
superficialor unspecific measures when examining their eftddtsrefore, th@extsection
addresseBow a more detailed consideration of ttaracteristics and demands of ttacher
education phases and learning opportunities braydenour understanding diow teacher
education influencegrofessional vision developmernd draw implications for its
enhancement

First, especially the findings of Articed and IVindicated that differencdsetweerthe
teacher education phases may play a role in professional disi@iopment and enhancement
as the characteristics of the phased the demands on future teacheny. However, research
has rarely considered these differences when investigating the development and enhancement
of professional visionThedifferent philosophies and practices of the teacher education phases,
as well as how they alignith or contradict each other, can be considéBadlough & Draper,
2004) Including detailed measures related to the stakeholders in teacher education may more
thoroughly inform thecharacteristics and thalignment of the first and second teacher
education phasebloreoverthe Articles | and IV alssupporiSeidel'2022)assumptiorihat
the demands on future teachers differ between the teacher education phasésalc hel or 0
studies, future teachers need to acquire knc
analyze classrooms based on this acquired knowledge; and in the induction program, they have
to switch frompassive observatioio activeperformance in the classroorfsee Seidel, 2022;
Seidel et al., 2024)o understangrofessional visiomevelopmenin more deptha helpful
step could be thmtegraton of different assessment formats (e.g., opesponse and closed
response formats) and measurements (e.g., cognitive processes, expert faaires,
simultaneous focus) to assess different aspects of professional vision. Research indicates that
different assessment form@Biomeke et al., 2016; Gold et al., 2024; Miller & Gold, 2023)
and measurements (see also Articles Il and Ill) are lowly correlated and may therefore display
different aspects of professional vision. Possibly, future teachdeger teacher education
phasesnay not develofurtherin the cognitive processf noticing but mayinsteadmore
adequately reason on classroom situatiordigplay more expert features when analyzing and
observing classroom situations. Henggprmation on the different stakeholders and the
institutionsas well as the combination of diffamtassessment formats and measures may
broaden our understanding baw characteristics and demands of the two teacher educaton
phases affect professional vision developrmaard enhancement

Moreover, arning opportunities areegardedessential in teacher educati¢ag.,
Klemenz etal., 2019; Konig, Ligtvoet, et al., 20I0)tthe lack of effects in Articlésuggests
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that more indepth investigations into the quality of learning opportunéiesnecessary to
profoundly understand their effect on professional vision developrResearciprimarily
implemented superficial data d@arning opportunities in teacher educatand only rarely
profoundly investigated how these factors affect competesevelopmentincorporating
detailed measuresrelated to the contentaddress#itie quality ofearning opportunities may
thereforecontribute to uncoveringhe differential effects of learning opportunities on
professional visiornsightsinto the quality of learning opportunitigssedn information on
theaddressedonten, ratings of, or interviews with future teachers, instructors, supervisors, or
mentors coulghrovidea clearepictureof theeffect of learning opportunities on professional
vision developmentor exampleStirmer, Kénings, and Seid@015)showed that different
contents addressed in seminars caullilenceprofessional vision in the first phase of teacher
education Furthermore research hasndicatedthat cognitive and affectivenotivational
individual prerequisitesnayp r e di ct f u tuptakeef anhdeeagaderaentswitthe
learning opportunities implemented in teacher educéitirsmann, 2013; Richter, 2013his
proposition isfurther supportedy Article IV, which indicates that differences prior
knowledge, as indicated by the two teacher education phasgsaccount forthe varying
effectiveness of differemstructional approacheslearning opportunitiesdenceconsidering
the contentand quality as welliadividual prerequisiteahen investigating theleof learning
opportunitiesmay further ou understandinggf how teacher education can contribute to
competence development. This m@apvide insights into how teacher education has to be
adapted to meet theemands of the different teacher education phfasgeofessional vision
enhancement at different expertise stages.

In addition further detailed considerations into hotwacher educatiomffect
professional vision development are conceivabte.examplethe issue ohowthe learning
opportunitiesand teacher education phasedfect the development oindividual and
simultaneous$oci on teaching quality oprofessional visiorcan be investigated/iost studies
have investigated the development of professional vi@an, Barenthien et al., 2023; Bastian
et al., 2022and the effect of learning opportunitigginig et al., 2024pnly for one focusf
teaching qualityor one knowledge categolowever Articles Il and IV have indicated that
future teachers at university typically focus on classroom management, while future teachers in
the induction program rather focus on instructional suppb#d.inclusion odifferent foci of
professional visiomnay therefore offer closer insighitdo the effect of teacher education on
competency developmemevertheless, future teachetsl have to learn to simultaneously

focus on differat aspects of the classrodPunekacke, 2016 herefore, investigating how
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the teacher education phases affect the simultaneous focusteatinéng quality dimension
may offer further insights into how future teachers integrate knowledge categories throughout
teacher educatiofrutureresearch should therefore investigateetherthe teacher educaton
phasesnay shiftthis strongocuson pedagogyo other foci of professional vision and how
future teachers interconnect these fincoughout teacher education

In conclusion,detailed measurementof the quantity and quality of learning
opportunitiesthecharacteristics and demands of the teacher education paased| aghe
individual prerequisites of future teachers could be implemented to investigatdeacher
education affectprofessional vision development in closer detail. Furtherntbierentiated
measures of professional vision could provide insights into how professional vision changes
over time. For example, assessthg effectof teacher educatioon professional visionf
multiple fociandthe simultaneous$ocusof teachingquality, could help understand hae
focus of professional vision shifts between the teacher education phagessame timehe
level of detailregarding the determinants of teacher education and the assessment of
professional visioshould be carefulladjustedo align with the specific research objectives
and the constructs under investigatidhese detailed measuremeatsildnot only provide
more insighs$into howprofessional vision develofmitmay also inform future investigations
related to the development of other teaching competencie ski@gledge self-regulation or
beliefs) Atthe same time, the implications could provide information ontoaesign learning
opportunitiego fitexpertise stages and the characteristicslanthnds atheteacher education
phases.
Transferring Instructional Principles to the 4ditructured Domain of Teacher Education

The complex nature deacher education and the competencgrofessional vision,
combined with classroom videos as representatibpsactice presenunique characteristics
that render this area particularly suitable for investigations into the conditions and limitations
of transferring instructional principles to-g8tructured domain&ee also Martin, 2024Jhe
findings of Articles Il, 11, andIV reveal inconsistent resuléd highlight the difficulty of
bringing togethethe positive findings of instructional principled educational psychology
with ill-structured domains such as teacher educafibarefore, before providing guidelines
on how to design interventions using instructional principles in combination with -\piaissol
analyses to enhance professional vision, more research into how instructional principles can be
transferred to highly #ktructured domains necessaryHence, thesucceedingsections
provide sone ideas onthe aspectso be considered when investigating the transfer of
instructional principles to the iitructured domain of teacher education.
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First, contrary to the assumptionaafgnitiveloadtheory, where instructional principles
seek to reduce extraneous load to help learners focus on the most relevant information, teacher
education designed to enhance professional vidiomgly emphasizdgining these selection
processes, primarilihe ones involvingoticing.Classroom videos provide an effective means
of training this skill(e.g., Gold et al., 202Bndmaydisplay a great amount of intrinsic load
because of their complexiffpoyle, 1989)and transiencéSyring et al., 2015)n this context,
theArticles (especially Article Il)suggest that additional instructional materials may overload
learners when they are not directynd immediatelyaligned with the classroom video.
Therefore, the findings offer valuable insights by extending the results of classic research on
cognitive load theory, which was conductedainly in experimental laboratory studies, to
teacher educatiosettings. The findings highlightcertainissuesthat may berelated to
generalizability and boundary conditions when transferring instructional principsesitte
structured domairfsee also Martin, 2024Hence, under certain conditions, instructional
principles may not remain effectivEherefore, he findings othis dissertatiostresshe need
forfuture research to investigate the underlyingreasons why the instructional principles did not
offer the expected support furtureteachers. A valuable neriovecouldbe to take a step
back and condu@&xperimental research, including controlled laboratory stubhesontrast to
highly ecological and externally valid quasiperimental designs, laboratory experiments are
better suited to uncovering clear causféect relationships. These studies could offer valuable
insights into the extdrto which instructional principles can be generalized and help identify
the conditions under which they can be effectively applied kstillctured domains
Furthermore, initial evidence indicates that instructional principbesbined withvideo-based
analyses may take effect during learn{Martin et al., 2022)By contrast, Article 1l did not
find an effect of selexplanations on outcomes of professional visidence laboratory studies
could more closelgxaminehow learners interact with the learning material and investigate
cognitive processing durirtge learningprocessTherefore, experimentiboratoryresearch
examining the impact of instructional principles and identifying the conditions that support the
development of professional vision could provide advancements for thgKiéfdg et al.,

2022; Santagata et al., 2021)

Seconddifferentiated measures of individual prerequisites could further explain how
the instructional principles may take effectirsttructured domains. Initial studigsg., Farrell
et al.,, 2024; Tannert et al., 2028nhd the Articles that investigated the effectiveness of
instructional principles implemented very broad measures of individual prerequisites and

yielded inconsistent results. Most of these studies only investigag@derall cognitive load
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on learners but did not differentiate between extrinsic and intrinsic cognitive load.
Implementing differentiated measures of extrinsic and intrinsic cognitive(&gd Klepsch et

al., 2017)could provide further insights into how learners experience the complexity and
transience of the classroom videos and the learning materials. In addigomtrinsic load is
based on | ear n &Swsllér,1p9;iSwetler & al., @0 eiath lgas been shown

to influence the development of professional vigiStirmer, Konings, & Seidel, 201&hd

some instructional principles, have been suggested to be particularly effective for low prior
knowledge learner@lyuga, 2007. Thereforejndividual differences in prior knowledge may
alsoaffect the effectiveness dlieinstructional principlesPrior knowledge encompasses not
only theoretical concepts but also prior classroom and teaching experience, as evidenced by the
findings of Article 1V, which suggest that teaching experience gained during the induction
program may have influenced the etfeeness of instructional principleBy contrast, Article

lIl revealed that distal factors may not have an influence on the eféaet®s of instructional
principles. Hencgthe matter ofwhich knowledge (i.e., declarative, procedural, stratemic,
experiential Shulman, 1986, 1987nfluences the effectiveness of instructional principles
remains unclegsee also Farrell, 2024)hus, uture research could explore how different types

of prior knowledge may influence the effectiveness of instructional principles by measuring
participantsod prior knowledge more precisel.y
transfer tasks. As asult, by considerindifferentiated measures gfior knowledge when
implementing instructional principles, future research mger insightsinto how to adapt
instructional principles tol e ar n e r ssGKalggat 2004 &Kayuga et al., 2000)
Furthemore insights intootherindividual prerequisites such as affectivetivational factors

may also explaithereasons for the effectiveness of instructional principles. However, research
on these factors is relatively scarce, and initial findings reveal inconsistent (esylt&arrell

et al., 2024; Wilkes et al., 202B8xamining how these individual prerequisites influence the
effectiveness of instructional principles may provide valuable insightshote to design
effective interventions for Hstructured domains, as well as understanding how individual
learners engage with and benefit from such learning opportunities.

Third, ill -structured domains generaliyldresshe different categories of knowledge
and necessitatheirintegration This integration typically takes time and practice to achieve.
The findings of Article Il and pevious studiegHarr et al., 2014, 2015yielded initial
promising results that instructional tasksd promptsould support learners in integrating
different knowledge categoriglsoweverthisoutcomanay have been at the expenséusther

developing in the respective categories of knowledgefindingsparticularlyindicate a weak
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focus on professional vision of instructional support, suggesting low degrees of pedagogical
contentknowledge. Hence, morelearning opportunitiestrestifically target thenhancement
of professional vision of instructional suppaonay be needed-or instance, future teachers
couldengage invidebased analyses focused onthedyudent s
studying theoretical concepts and discussing them in relation to the classroom video with their
peers and instructo(s.g., BarthCohen et al., 2018Nevertheless, future teachers still have to
learn to simultaneously analyteemultiple foci of teaching quality in classroorfi3unekacke,
2016)to understandhe complexity of classroom§hearea of teacher educatiorthereforea
promising field for implementing instructional approaches drawn from the iddasifable
difficulties,in which learning is initially made harder to evokedapth cognitive processing to
enhance longerm retention and transf@Bjork & Bjork, 2020) The demand tantegrate
multiple foci in Article Il already gives an initial approafdr the implementation afesirable
difficulties. Other possible training approaches could draw on evidence from distributed
practice (i.e., spreading viddmsed analyses of several fogpeatedlyover time), retrieval
practice (i.e., seltestinginstead of repeatititevideo-based analysis of multiple foci), varying
conditions (i.e., analyzing different social contexts [e.g., partner work, individual work, plenary
discussiongJor subjects[e.g., mathematics, science, language] in classroom \{iIdpogjsky
et al., 2015; Schweppe, 202However, competerydevelopmenin these approacheakes
time and practiceand theArticles of this dissertatiomerelyimplement shortermintervention
studies The shortterm interventionsonducted in this dissertatiosre considered to be
practicaland feasible regarding time and resources and also display high ecological validity
(Dunlosky et al., 2009howeverto fully understand how to enhance professional vision of
differentfod and theisimultaneous focys$ollow-up and longudinalstudies might offer more
comprehensive insighinto how instructional principles can strengthen this integratdith
sufficienttime for deliberate practice, the shi@itm trainings in thArticles could be expanded
and improvedThese future studiesould alsoinform broaderresearch on how achieve
knowledge integratioin several professional settings

In sum, transferring instructional principles to-structured domains igjuite
challenging The inherent high intrinsic load, prior individual prerequisites of knowledge and
affectivemotivational factors, and the necessity to draw tbe different categories of
knowledge may impair the effectiveness of instructional principles-gtrilictured domains.
Future researcthereforeneeddo investigate these boundary conditiogmgnitiveprocessing

during learningand longterm effects
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3.3.2 Implications for Teacher Education

Together with existing research findindise Articles of this dissertationffer some
suggestions forteacher educatidine main goalthroughoutteacher education is to equip future
teachers with competenciesuch as professional visiowhich arenecessary focompetent
performance in the classroqBlomeke et al., 2015Howeverthepressingjuestionof how
future teachersanbe effectively supportetb develop professional vision throughout teacher
educationremains The increasing research ahe development of professional vision
throughouteacher education camproveteachetraining programsy clarifyingthe ways of
addressing thalifferent levels ofexpertise andlemands in teacher education phases. The
inconsistent evidence from research that aims to transfer findings on instructional profciples
educational psychology to the-dtructured domain of teacher education rpagvide first
implications forthe design of practiceriented learning opportunitiesuch as those including
video-based analysewhich foster complex competencisesich agprofessional vision.

If the goal is to develop professional vision throughout all teacher education phases,
thenafirstimplication for teacher education coldéto ensure continuity throughout teacher
educationHence, the findings dArticles| andlV suggest that theemands andharacteristics
of the teacher education phakewe to be considered in the development and enhancement of
professional visionTo ensurecontinuous competency developmeature teachers should be
supportedn transitioning from passivebservationo actual performande the classroom in
the induction prograntience, dequate instructional settings for practmeented learning
opportunities should be adapted to the demands of the respective teacher educat®on phase
(Seidel, 2022; Seidel et al., 2024)n b achel or6s studies, futur
fundamental knowledge ababetheoretical concepts of teachingquality mast er 6 s st
the concepts should lilkistrated for example, in classroom vide@ndfuture teacherbave
to be able to analyze them;in the induction program, which includes teaching practice, they can
use the theoretical concepts to reflecton teaching practice. Fudresas differences between
the academic environment of the university and the community of teaching practice at the
Studienseminarenay hamper competepdevelopmentmore coordination and alignment
between the first and second teacher education phases may efgdeaneeed)continuity in
teacher educatiofsee also Konig, Bremerie¥os, et al., 2017 )For exampleCramer(2014)
seeks to dissolve the suggested thgmactice dualism in favor ad productive interweaving
of theory and practiceTherefore, thecontinuousenhancemenof professional vision
throughout teacher educationay be a meanef bridging this dualism byconnecting
knowledgewith teaching practicéBlomeke et al., 2015; Blomeke et al., 2022)
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A second implication may relate to the high intrinsic load ofilthstructured domain
of teacher education and the transience of classrooms displayed in th€State® Strickland,
2008; Syring et al., 2015kvidenceproposingnconsistent findings on the effectiveness of the
instructional principlegsee Articledl, Ill, andIV; e.g., Farrell et al., 2024; Gabel et al., 2023;
Grub et al., 2022a; Martin et al., 203#ovidesindicationsthat learners may be overwhelmed
with the multidimensionality, simultaneity, immediacy, unpredictability, and complexity of
classrooms displayed in the vide(Doyle, 2006) As a resultthe effectiveness of the
instructional principlemay have becomniienited. A possible remedio thisissuecould include
communicative andiscursive approaches with peers and instrucBitglies have shown that
when collaboratively conducting a task, collective working memory is incrgas#&arschner
et al., 2011)andthe high cognitive load of an-#itructured domain is reduced on learners
throughthe division of labofP. A. Kirschner et al., 2018or example, instead aherely
studying the doubleontent example individually, future teachers could exchange their self
explanations and discuss them. With the guidance of the instriuttiore teachersay delve
more deeply into the doubleontent example and produce more productive sgtianations
to transfer to their own videbased analyseslence, the implementation of increasingly
discursive practices aneikchangebetween learners may enhance the effectiveness of the
instructional principlesAs anothepossiberemedyto help learners deal with the intrinsic load,
research on exampleased learning in welitructureddomainshas suggested trainings that
address elaboration processes when-esgfflaining examplegStark et al., 2002pr the
implementation oprompts that learners have to answer before they can proceed to the next
step(Hummel & Nadolski, 2002; Renkl & Atkinson, 200@an enhance learning outcomes
These studies suggest tleaphasizingelf-explanationssapart of the learning task may help
learners deal with the intrinsic load of thestructured domain. Howevehe issue ofhether
these findings can be transferred testfluctured and highly complex domains such as teacher
educationremains unclear

A third implication is that future teachers requimere substantisdupportand more
time for linking pedagogy with content throughout teacher educalibis implicationgoes
hand in hand with current demands on teacher educatimstera stronger coherence and
integration of pedagogy and content throughout teacher eduldetimann et al., 2019; M.
Meier et al., 2018)This may be achieved througe inclusion of practiceriented learning
opportunitiessuch as videdased analyses, as wellthe use ofnstructional principles over
the course of teacher educatigtenkl & Nuckles, 2006andthe implementation adesirable

difficultiesfor longterm retention and transf@jork & Bjork, 2020) In recent years, teacher
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education research has proposed curricula thataounnecpedagogy and conte(il. Meier
et al.,, 2018)Research on instructional principles has suggested that instructional principles
should be combined intmore prolongedand extensive training programs when training
complex competencies in itructured domaingvan Merriénboer & Sweller, 2005The
centralissue in teacher education however is that pedagogy and content are taught in separate
courses, and knowledge connected to these contents remains S8ake2€00; Ball & Bass,
2000) This division leads to the compartmentalization of knowledge, in which different
categories of knowledge remain separate with minimum interconnection. To couthteract
compartmentalization of knowledgeellmann et al.(2021)haveproposedan opportunity
usage model of teacher education, in whefcher educators, learning opportunities, future
teachersd perception of coherence, and their
teachers with a strong link between pedagogy and content throughout teacher education.
Several approaches andrsear concepts have been proposed to achieve thigHiekmann et
al., 2019) Specifically regarding videebased analyses, the findings of Artidle, together
with other existing approachés.g., Horter et al., 2020; Zucker et al., 203tpvideinitial
information on how to design learning opportunities that aim at knowledge integration. For
example,Horter et al.(2020)have proposed a seminar concept in which contemsf
mathematics didactics and pedagogy are addressed and situated through classroom videos.
Digital learning tools constitute another option to increase the integration of pedagogy and
content(Zucker et al., 2024)in these toolsindividualizedsupportcan be implementetd
analyze multiple teaching quality dimensiofBese formats may be an initial steg@signing
a curriculumthatexplicitly aimsto achievemore integrated and flexible knowledgs an
indicator of teaching expertisederived from J. R. Anderson, 1983; Berliner, 2001)
Additionally, to counteradhecompartmentalizatioof knowledgeteacher educators malgo
use low-stakes and economic means to increase the link beta@aent and pedagogy.
Research on learning and instruction has proposed the implementation of prompts and
instructional taskthat seek to connect téferent categories of knowledg@oughout teacher
educationtosupporf ut ur e t eac her s 6(seke Ariicill ; sed glsblarreta.,e gr at i
2014,2015% Thereby, futureteachers could practice connecting different knowledge categories
and gain interconnected and flexible knowledghich is easily applicable when teachingin a
classroom

Conclusively nitial implications for teacher educatiainawn from the contributions of
this dissertatiomclude a stronger conflation between the first and second teacher education
phases, supporting future teachierdealing with the high intrinsic load of classroorasgda
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stronger integration of content and pedagogy throughout teacher edud#tiofirst steps
towards these goals have already heetetaken, but moreesearch isecessary to draw clear
implications for teacher education.
3.4 Limitations of the Dissertatiorand Outlook

Aside from thepreviously noted strengths and implications, this dissertation also
exhibits conceptual and methodological limitations that provide valuable opportunities for
future research.The limitations predominantly address the consideration of various
determinants of teacher educationethodological improvements (e.gnvestigations of
cause effect relationstpsand longterm effect$, the recognition oflifferent contextsandthe
implementation oprofessional vision in teaching practieden investigating professional
vision development and enhancement.
ConsideringDifferentDeterminants ofeacherEducation

In this dissertatiorspecific determinants of teacher education affecting the development
and enhancement of professional vision weoasideredand previousfindings (Stirmer,
Kdnings, & Seidel, 2015)ave identified relevantfactorsinfluencingprofessional vision.
However, in theArticles, onlya fewfactors were considered (e.g., learning opportunities and
teacher education phases). According to models related to teacher comjpkte@lopment
(Kaiser & Konig, 2019as well as research on professional vigistirmer, Konings, & Seidel,
2015) the development of professional visisnaffected by severdeterminants of teacher
education.The questionof how other determinants influence professional vidioerefore
arises

Chapterl.2briefly addressepossible determinants and factors that affect professional
vision andcould further explain professional vision developm&etseral projects investigating
teacher competegdevelopment (e.g., COACTIV or TED®) have proposed thaside from
teacher education phases and learning opportujutiesr determinants of teacher education
play a major rolen competeng developmen{Kunter, Klusmann, et al., 2013fxisting
research on professional development, howéaspredominantly only considered learning
opportunities and teacher education phases. Further determinants proposed by models on
teacher competeyaevelopmen(Kaiser & Kdnig, 2019)such asdiffering institutional
characteristics between universities and schantsdissimilarindividual prerequisitesnay
explain further variance in professional vision developraaatenhancemerior example,
institutional characteristics of the universitise organization of the induction prograamd
the communication betweeBtudienseminarand schoolsnay affect professional vision

developmentinitial studies implemented muliével designs to consider these differences and
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found that intraindividual differences between institutions affect compgteéacelopment

(e.g., Konig et al., 2024However, to this day, research on the differences in institutional
characteristics and their effects on compefatevelopment remains limitetoreover some
individual prerequisitesould further explain variance in professional vision development
Individual prerequisitesncluding cognitive prerequisitesuch as prior knowledge qrior
learning opportunities(e.g., tutoring experience, seminars, internships, ,ets)well as
affectivemotivational prerequisiteg¢e.g., interest, motivation, sedffficacy) have been
suggested talirectly influenceprofessional visior{Stirmer, Kénings, & Seidel, 20155or
example, a future teachehois highly interestdin how to implement teaching quality may

see more valu analyze teaching quality in classroom videdishough Articles | andlll
haveincludedsomeindividual prerequisites as predictors for the development of professional
vision, more research is necessargvaluate their effect on professional vision development
Hence, investigating the effect of institutional characteristics and individual prerequisites may
provide more insights into professional vision developmEatthermore,  examining
profiles that integrate various determinants of teacher educg@ign characteristics and
demands of the teacher education phases, ingtiatcharacteristics, learning opportunities,
and individual prerequisites) we may uncover common patter:Hr
professional vision development and gain more insighto how the factors of teacher
education contribute toompeteng development and teacher education effectiveness.

In existing research oprofessional visiorenhancementhe effects ofindividual
prerequisitesvere predominantly investigateas predictorsalthough theirinteracting and
moderating effectsould more accurately explaprofessional vision enhancemeftis is
particularly truebecausehe aptitude of cognitive or affectivaotivational prerequisites has
been shown to influence the uptake of learning opportur(iRehter, 2013) Studies have
indicatedd hat | earner sé6 pr affecttheluptakerof l@achiggoppartukitiesi nt e r
For examplea student thatis highly interested in teaching quality may engage more with the
instructional principles to acquire knowledge about teaching quality. Initial studies
suggestedhatindividual prerequisitesan influence learning with instructional principles in
the enhancement of professional visfery., Farrell et al., 2024; Martin et al., 202B)us the
inclusion of aptitudetreatment interaction®now, 1991pased on | earner sdé p
and motivation could further explain under which conditions and individual prerequisites
instructional principles become effective inrsliructured domains such as teacher education.
The inclusion othesemoderating effects could also shed light on the effectiveness of training

programgsee Konig et al., 202%)s well as on boundary conditions of instructional principles
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in ill-structured domain@.g., Farrell et al., 2024This is particularly important amgnitive
loadtheory suggests that learners with high prior knowledge experience lower intrinsic load
and may be able to process instructional principles more effec(&weigller, 1988)However,
aptitudetreatment interaction@mainscarce when investigating instructional principles i ill
structured domains, and research on lmdividual prerequisitemay affect the effectiveness
of instructional principles ill-structured domains necessary.
Methodological Improvements

As Articles II, Ill, andlV only includedshortterminterventions the longtermand
follow-upeffects were not considergdowever, Articlel suggested that professional vision
develops throughout teacher educatiBased on thessumption that deliberate practice is
necessary for competeyndevelopmenfEricsson et al.1993) the development of complex
competencies such as professional vision takes time and pradteefore, thenixed and
inconsisteneffects of Articledl, I, andlV mayresult inlong-term effects ofiuture teacheés
professionaVisiondevelopmentMostintervention studiesn instructional design based on
cognitiveloadtheory conductedhorttermexperimentalaboratory studies. Similarly ucrent
research onthe enhancement oprofessional vision using videlspased analyses has
predominantly investigated effea$ the instructional principlesn shortterm interventions
(e.g., Gabel et al., 2023; Grub et al., 2022a; Martin et al., 2@33¢ontrast, studies the
context of teacher education generally conducted interventions throughout entire programs,
courses, or internshi@sd were therefore typically quaskperimenta(Konig et al., 2025)
The same holds for studies that specifically examined the enhancement of professional vision
within teacher education, leading to the implementatiomofe extendetraining programs
(e.0., Gold etal., 2021; see Santagata et al., 2@0@dlihstanceacross an entire semestéhis
difference between the two research strands may have resulted from the fact that educational
psychologytypically focuses ondentifying clearcause effect relationshipsvhereageacher
educatiortakes a rather practicabproachandaintso i mpr ove f uturye teac
developmenbver timeat university and in the induction prograRowever future teachers
typically struggle torelatetheir knowledgeo the teaching practice displayed in the videos
(Blombergetal., 2011; Korthagen & Kessels, 1,3&® also Articlél); hencewith deliberate
practice a strongelink between theory and practican be establisheahd professional vision
can developAdditionally, the instructional principles outlined in ArticlélsandIll place
significantdemand@.e., desirable difficultie)n future teachers (e.g., deriving expertfeatures
from the doublecontent example and applying them to their own vitbased analysed)

which they may not be accustomed. Engaginghielongterm deliberate practice of this
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complex cognitive processing may aid in professional vision development. Thus, investigating
longterm and followup effects could enhance our understanding of how instructional
principles, combined with videbased analyses, may have lasting impdysinvestigating
these longerm effects, we may detect individual trajectories in the enhancement of
professional vision.

Someevidence suggests differences in individual learning paths when analyzing
classroom videofOellers et al., 2024)ogether with existing research (S€kapter 1.3.2)
(e.g., Kumschick et al., 2017; Tannert et al., 2023; Wilkes et al., 2@82jindings of this
dissertation cannot not yet confirm this assumption. Hence, an innovative approaduithat
provide insights intothe effectiveness oinstructional principlesn the enhancement of
professional vision through videmased analysesould bethe implementation ofearning
analytics thaidentify subgroups that may benefit the most or the least from these instructional
principles.Initial studies have suggested differences in learning from vimbes®d analyses
depending on |l earnersodé6 heightened attention
as on the different approachbatlearnersaadoptedo analyze classroom vide{Qellers et al.,
2024) This could contribute to research ggneratingdetailedi nf or mati on about
uptake of and engagement with the learning opportamitythe instructional principles during
learning(e.g., throughhe assessment pfocessing timednd its effect on professional vision

Hence asKdnig et al.(2025)have arguedntervention studies in the context of teacher
educatiomneed methodological improvemenEor example, they argue for the inclusion of
control groups, anasis of longterm effects, anadperationalization othe effect chain.
Moreover, innovative data analyses such as learning analytics may provide a more thorough
basis for investigating how future teachers actually interact with the learning environment
provided Incorporating these elements into intervention studies aimed at enhancing
professional vision could yield more insights into how instructional principles can shape
instructional settings involving videbased analyses and thus better analyze the effectiveness
of these principles in Hstructured domains such as teacher education.
ConsideringDifferentContexts

As professional vision is considered a domamd situatiorspecific competency
(Blomeke et al., 2015)ts developmentind the effectiveness of learning opportunities may be
dependent on thepecificsubject.TheArticles of this dissertation predominantly implemented
classroomvideos of elementary science (Articlésandll) and mathematics classrooms
(Articles Ill and IV). As professional visiord r aws on teacherso prof e
(Blomeke et al., 2015) di f f erences in future teieldherso
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differential outcomes depending on the subjéct: the interpretation of théndings, a

necessary step is therefdoeconsider subjeetind situatiorspecific demands and conditions

on future teachemhen conducting videbasedanalysésy t aki ng i nto accou
and st ud eamdcenfext@adfactoreontise classroom displayed inthe classroom videos.
This would also meet demands for a domsgrecific perspective on teaching and learning
(Berliner, 1985)

For onethe question of how the findingse generalizable across different subjects
remains operCertaingeneralizability may be indicated by the findings of ArtidlendlV,
which, despite differing subjectpoint to notable differences between future teachers at
university and in the induction prograAithoughboth samples of Articles land IV come from
the field of natural sciences, initial evidenmeeealdifferences in professional vision between
several subject®lomberg et al., 2011)or example, effective instructional suppsrich as
the implementation of cognitively activating tasksanifests itseltonsiderablhydifferently in
English classeshan in MathematicslassesResearch on professional vision was conducted
predominantly related to natural science classrdétanig etal., 2022)Extendinghe research
to othersubjectss therefore a necessary next steprthemore research has also indicated
that professional vision 8 skill that isnot onlya subjectspecific skill but alsas dependent
on the topic and the contentimpari@@dorova et al., 2017Yhispropositionsuggests that
professional vision of instructional support mego draw on topkspecific aspects of content
and pedagogical content knowledgee Gesdlewsome, 2015)Therefore, next tgeneral
aspects of professional visipnonsidering these subjecnd topiespecific aspects may
providecomprehensive insight into which aspects of professional vision develop and can be
enhanced.

Professional vision development magrynot only betweesubjectandtopichutalso
between differentlassroom situationspf examplebetween different social settings in the
classroom (e.g., plenum, individual, partr@rgroup work) Depending on the situation in the
classroom displayed in the classroom videos, aspects of teaching quality may manifest
themselves in different ways in different conte@shl, 2017) This situationspecificityis
indicated by research dhe assessment of professional vision (e.g., video (egdt&)hshows
thatthe situatiorspecificity of the different classroom videos implemented has to be accounted
for when measuring professional visi@ng., Gold & Holodynski, 2017Yherefore (future)
teachers could analyze classroom videos differatglyending on the contextor instance,
when individual work phases are viewed in the video professional visianstructional

support may become more important, as the situdigely demands the teacher to support
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their st ud &y dostrast, In epkerrum phaggsofessional vision of classroom
managementmay become more relevant, as the situasiolydemandsthe teacher to manage
student sd att e rHowewen ex&stmg reseaech arv theo development and
enhancementof professional vision has notykt consideredhis close connection to specific
situations displayed in the classroom video.

Henceprofessional vision may depend on subjgoipic, and situatiorspecificaspects
and may result in differential effects in professional vision development and enhancement.
Considering these aspects may serve agrgortant leverage point for future studies to
investigate differential effects on professional vistlavelopment and enhancembatween
subjectstopics,and situationsas well as provide an4depth understanding dieprocesses
of professional vision
Implementing Professional Vision in Teaching Practice

Studies indicate that higher degrees of professional vision result in better classroom
performancéBlomeke etal., 2022; Kerstingetal., 2012; Roth etal., 2@ladhisdissertation
did not investigate whether the improvementa f ut ur e teachersdé prof e
resulted in better classroom performamt@wever, nodels related toomplex skill acquisition
such as théearningcycle byMcDonald et al(2013)and the ACTR (Adaptive Control of
Thoughti Rational;J. R. Anderson, 198§2proposecompetency acquisitioshould always
entail aphase of enactmenthus recentlemands on teacher educatiequirea stronger focus
onpracticing noticing, reasoning, and generating alternatives of action when actually teaching
in classroomgNtckles & Kleinknecht, 2024However,as of todaythe issue ohow future
teachers can beffectively supportedin using professional vision for performance in
classroomsemains uncleafFindings propose thatlthoughenhancing professional vision
through videebased analysis is relativebtraightforward(Santagata et al., 202future
teachers generally struggle to transfer professional vision to teaching p(&ctida et al.,
2021) Preliminaryfindingssuggest tha¢laborate training programs wigitrong instructional
supportthrough multiple feedback cydBescoeudres etal., 2023)a combination of several
instructional principlegHipp et al., 2024; Nuckles & Kleinknecht, 20229n support future
teachersin transferring professional vision te@chingpractice Hence, titure research should
furtherinvestigatehow specificinstructional approachemnd their combinatioeffectively
enhancerofessionavisionin different teacher education phases and how they adf@ching

performance ands effects on teaching qualifgee also Kdonig &dl., 2025)
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3.5 Conclusion

In view of the high relevance of professional vision for effective teaching practice,
research on teacher education has investigated the development and enhancement of
professional vision. Therefore, the first goal of this dissertation was to investigate how
professional vision develops throughout teacher education. However, the main goal was to
investigate how professional vision can be enhanced through-bideed analyses and how
instructional settings can be informedtbginstructional principles of educatigpsychology.
The findings of this dissertation highlight fundamental differencésint ur e t eacher s 6
stages, in the characteristics of teacher education phasesd inthe demands placed on
future teachers ieach teacher education phase. The findings also subgéshstructional
principlesof educational psychology cannot easily be transferredstriictured domains such
as teacher education, whiahderscoreturther consideration of intrinsic load inherentin ill
structured domaindn addition the findings indicate that future teachers need increased
instructional support to simultaneously focus on several aspects of teaching quality, indicating
their struggle to ehieve integrated and flexible knowledge

The findings of this dissertation represent an important step toamriinproved
understanding of how professional vision develops and can be enh#nleggthlights the
consideration of the characteristics and demands of the teacher education phases when
investigating the development and enhancement of professional @sianbroader levethe
dissertationcontributes to a better understanding of hthe instructional principles of
educational psychology can be transferred tstilictured domains sbh@s teacher education,
and more specificallijow future research in teacher education and educational psychology can
be brought together to inform the design of learning opportunities in teacher education.
Moreover, it provides initial insights into how instructional principles of educational
psychdogy inform teacher education on how to connect content with pedagoghis
dissertation, however, only a small number of research questions are expludtelate to
the development and enhancementdfiur e t eacher sé professional

Further research on professional vision may consider other determinants of teacher
education, such asstitutional characteristics and individual prerequisites; the uptake of and
engagement with the provided learning opportunitiee subject topic, and situation
specificity of professional visigmndhow acquired professional vision can be used in teaching
practice. Research on transferring instructional principlesstrilictured domains such as
teacher education may consider the inherent intritted of the iltstructured domain and

investigate clear causeffect relationships in laboratory studies and leegn effectsin
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addition future teachers should be increasingly supported in connecting content with pedagogy,
thereby implying a necessity for further research on the enhancement of highly complex
competencies such as professional vision with multiple foci. Conclusively, obédbat can
provide clear guidelines on how to use instructional principles for designing instructional
settings around videbased analysesiddevelops trainings th&dilor instructional approaches

to differentexpertise stages, teacher edungtitases, and individual prerequisites is necessary
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