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Summary 1

Summary

This doctoral dissertation is completed in the avéd eacher education and aims at
researching how observational learning can be imeiged to effectively foster teaching
competence.

The Chapter 2 introduces a meta-analysis on tleetsfof the observational learning on
acquisition of teaching skills. In this meta-an@ysobservational learning was defined as
observing the target skill modelled by an exped adopting this skill in one’s own practices.
The main goal of the meta-analysis was to assessftectiveness of observational learning in
teacher education and the moderating role of ihgiesentation format used to present the
target skill, (2) scaffolding and (3) outcome measuin fostering and assessing knowledge
and skill acquisition The research questions were:

(1) To what extent does the observational learmngeacher Education affect objective
and subjective learning outcomes?

(2) To what extent does a presentation format aedsores of performance influence the
effectiveness of observational learning?

(3) To what does scaffolding influence the effe€ttloe observational learning on
learning outcomes?

The meta-analysis summarised 19 independent eralpigsearch findings between 1969
and 2014 based on the procedure suggested by Beireasd colleagues (2009). Furthermore,
the role of several methodological issues in retatio research in the domain of teacher
education were addressed (i.e., using a quasiHexgetal design, using relatively small
samples, not having pure control conditions, etmil multiple statistical methods were
combined to ensure the quality and validity of tbgults and to control for possible publication
bias and questionable research practices. Thenfisdivent in line with the Bandura’s (1986)

and Chi’s (2009) theoretical framework of obseovadl learning and also supported the



2 Summary

assumption that instructionally supported obseovati learning is beneficial for the
acquisition of complex skills in the domain of teac education. The meta-analysis came
across several limitations and raised addition@stjans that were partially answered by the
empirical study presented in Chapter 4.

The Chapter 3 introduces the development of anrumsnt. More specifically,
establishing and validating a scale to measureotegganning competency of pre-service
teachers (as a part of teaching competence in @@n€he target user group were pre-service
elementary school teachers in the domain of phlysabacation, but, with slight modifications,
the procedure and conceptual considerations behiedcale can also be used for different
domains of teaching, as well as for teachers wifferthg levels of expertise. The main goal of
the scale development chapter was to close théoglpeen (1) assessing local effects on the
acquisition of very specific teaching skills and é&sessing a level of teaching competence as
a more general construct, which combines diffetgmes of knowledge and skill. The research
goals were:

(1) To test if lesson planning competency can basmed as a single construct with
different processes having different difficulty {fming on the easier side of the scale,
analysing and explaining in the middle and sugggstiew ideas on a more difficult part of the
scale), but building upon each other to definedegdanning competency.

(2) To select appropriate materials and develepate representing the complex skill of
lesson planning competency. It was assumed thasitd the scale could be clustered and that
the specific competency level could be assessestilbmsitem difficulty.

The created scale met the assumptions of the Itespdhse Theory, achieved accepted
level of reliability (above .65) and was used inpameal study, presented in Chapter 4.

The Chapter 4 describes an empirical study aimedassessing the effect of
observational learning and scaffolding on fosterithg lesson planning competency in

elementary school pre-service physical educati@thers. The main assumption was that



Summary 3

observational learning would be beneficial, to éodesson planning competency and thereby
contribute to the development of teaching competembe research questions of the empirical
study were:

(1) To what extend does scaffolding (facilitatinge tformulation of learning goals)
during observational learning, impacts the prediserteachers” lesson planning competency?

(2) To what extend do teaching experience and rattimal factors (beliefs about the
importance of learning goals) predict the postdeston planning competency?

(3) To what extend does adherence to instructiomsgl the treatment phase predict the
lesson planning competency at the post test phase?

Although no significant differences were identifidmbtween treatment and control
condition during the post-test, the study supported hypothesis, that following the
scaffolding procedure suggested to experimentatlition had a positive effect on the lesson
planning competency level, and in general suppottesl assumption that observational

learning can be used for fostering this competency.
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1. General Introduction

This chapter serves as an introductory part of atattdissertation and provides
information about the state of the art researchil@acher Education concerning teaching
competence and use of observational learning eaching and learning strategy to foster the
development of the teaching skills. It also progide overview of the dissertation’s structure.

1.1 Problem statement

Learning new skills and behavioral patterns froimeos through observation is one of
the most common ways to learn. According to Bandlie86), observing others is one step
towards learning the observed skill, as the obsienvdosters (1) the initial steps of creating a
sort of a cognitive schema of how and when thd skihpplied, arninternal scriptof the skill
(cf. Fischer et al., 2013), (2) affects motivatlmnproviding information on the success of the
skill (cf. Bandura, 1986) and (3) results in — camgal to problem-based learning or learning-
by-doing — lower extraneous cognitive load (cf. Ke$a Atkinson, 2003; Sweller, 2005). The
existence of a basic internal script of a skill t@nregarded as a prerequisite to practice a skill
and further develop the both understanding thd skilwell as its performance. Therefore,
observational learning is a promising learning dedching strategy that can be used in
different domains (Chi, Hausmann & Roy, 2008; Hao¥&ambatista & Belkin, 2012; Stark,
Kopp & Fischer, 2011; Stegmann, Pilz, Siebeck &kés, 2012).

While there is a strong body of evidence that legrrirom observations (like worked
examples) has a substantial medium positive etiactcognitive) skill acquisition in general
(Crissmann, 2006), observational learning of soidraction or similar skills including are
comparatively rare in many domains. An exceptiothes learning of communication skills in
the field Medical Education (e.g., Stark, Kopp &é¢her, 2011; Stegmann, Pilz, Siebeck &
Fischer, 2012). The findings from Medical Educatsimow that observational learning can
effectively facilitate complex skill acquisition @i#zmann, Fischer, Kihne, Eversmann &

Fischer, 2015). Another area in which the effectobfervational learning is examined is
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Teacher Education. Much of what pre-service andisgpin-service teachers need to be aware
of and implement in practice cannot be learnedgdieough context-independent instruction,
but rather requires exposure to the authentic gtstihat the teachers will later encounter in
practice. Therefore, classroom observation presant®pportunity to see, experience and
evaluate real-life teaching situations, includimgponses to difficult classroom situations as
modelled by experienced teachers.

On the long run, observational learning can enairkeservice teachers to become
adaptive experts, that is, to make judgments infdbe of uncertainty, to innovate, and to be
able to continuously learn from their practice (Pe-Hammond, Hammerness, Grossman,
Rust, & Shulman, 2005). Observational learning isa, that can prepare pre-service teachers
to learn from practice, by offering essential gtgie¢s/skills to analyse observed behaviors and
improve own teaching (Santagata, Zannoni & Stig@Q7). It allows learning in an authentic
but safe environment, in which pre-service teacli@ee situations and challenges similar to
the ones they will experience in real classroonissedvational practices are sporadically used
to foster acquisition of the range of teachinglskibut also to assess and provide feedback on
the teachers” performance. Because observatiosed in different contexts and with different
purposes, there is a lack of systematic knowledgebservational learning, as a teaching and
learning strategy in Teacher Education.

Despite the obvious strengths of observationahiagyr research has shown that several
factors can lead to suboptimal learning processdsoatcomes (Stegmann, Pilz, Siebeck, &
Fischer, 2012): the complexity of the observedagitin, leading to increased cognitive load
and not being able to notice/process importantildetd the learning situation; focus on
superficial characteristics of the learning sitoati(i.e room settings, teachers” manner of
speech or appearance, emotional reactions of dsidenteacher), rather than on its core
elements (i.e. learning and teaching concepts aatkgies, application specific techniques to

achieve learning goals); not being able to conrsdaderved situation or its elements to
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conceptual theoretical knowledge and make genetalizs. These factors characterize an
unstructured observation and limit the effectiveneklearning by observation. Different types
of scaffolding and/or additional instruction seembe able to overcome the limitations of an
unstructured observational learning, by focusing #ttention on the core elements of the
behavior to be learned, knowledge, skills or compey (Chi et al., 2008; Dianovsky & Wink,
2011; Glogger et al., 2009; Hubner, 2009; Van Goguinmel, 2010). Up to this date, there is
no systematic review of observational learning adher Education that would consider
design features of observational learning (presiemtaf a target skill, the amount and type of
scaffolding provided, the tasks designed to meath&dearning outcomes) and their effect on
the teachers” learning.

Over the past several decades, the professiongletence of teachers was studied from
several perspectives. Some studies focused onimgfilne teaching competence and its
components (Epstein & Hundert, 2002; Koeppen, Hartilieme, & Leutner, 2008), and
performed explorative and descriptive studies. O#itiedies introduced interventions to foster
specific teacher skills (e.g., classroom managemenesentation, setting up working
environment, etc.), based on a single didacticcpla (Crooks & Gifford, 1992; Koran Jr.,
1969; Koran Jr., 1970; Slogget, 1972). Although literature often uses the term “teacher
competence”, this dissertation uses the teteachingcompetence” to emphasize that the
focus is on the activities performed by a teachather than various stable teachers’
characteristics. This approach is in line with redendings by Hiebert and Stigler (2017), who
argue that improving teaching as a system is mmmiging than focusing on the teacher as a
single element of this system and on improving tis&cher’'s characteristics. As teaching
competence is not merely the addition of sepaidlis,s but rather a broader construct, which
involves a combination of knowledge, skills andtattes (Blomeke et al., 2015), measures of
acquisition of a single didactic principle can Hgrgrovide enough information to assess the

level of teaching competence or provide insights fts structure, development and
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improvement. In light of this fact, there is alsolaek of empirical research on teaching
competence as a complex construct. More researsesed to specify the core components of
the competence, specific teaching task charadtsjistand, subsequently, develop a
measurement instrument to assess competence agpgegaonstruct and assess effectiveness
of teaching and learning strategies aimed at fogjdeaching competence.

Teaching competence is a broad construct, whicblweg a combination of knowledge,
skills and attitudes (Blémeke et al., 2015). Thent€éCompetence” (plural “competences”)
is the broader term and is used in holistic apgresc the term “competency” (plural
“competencies”) is used in analytic approachesgonsidered to be a part of competence and
focuses rather on task characteristics and theegitof the tasks to be performed effectively
(Stoof et al., 2002). One of the essential tasteaaher has to perform is planning the lesson
(Duplass, 2006; Jensen, 2001). Lesson planningshelgproduce a unified structure of the
lesson (Jensen, 2001), which in turn gives teadherspportunity to deliberately think about
and set the learning goals, select teaching antiteet, and materials needed. Both
competence and competency are regarded as learaablldhave thus the potential to be
improved (Epstein & Hundert, 2002; Shavelson, 200einert, 2001). It is important to
notice, that both are also domain specific (Blémekal., 2015) which means that for a teacher
to perform efficiently, s/he needs not only gengwablagogical, but also domain specific
knowledge and skills.

1.2 Aims of the Dissertation and Overarching Research Qestions

This dissertation aims at contributing to the tletical and empirical body of research in
use of observational learning in teacher educabigraddressing the following issues: (1)
conducting a systematic review and meta-analysithereffects of observational learning on
teaching related skills and teaching competenggeireral as well as the role of design related
features (presentation format of the target sk of scaffolding and additional instructional

support, use of different measures to assess hgpmitcomes); (2) designing and conducting
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an empirical study to address the use of the obhtienal learning to foster the development of
(the part of) teaching competence, namely lessannhg competency. The empirical study is
conducted in the field of physical education, whidn the one hand, provides broad
opportunities to use observational learning in thgyag pre-service teachers” competence,
and, on the other hand, has not been sufficierdbearched so far. A specific scale was
developed to assess the lesson planning competsey complex construct, rather than a
single didactic skill. The scale aimed at addrassime complexity of the competency and
being sensitive enough to measure changes in cempetacquisition. Therefore, this

dissertation will also contribute to the practicadle of research in teaching education by
addressing methodological aspects of measuringpitgpcompetence.

The overarching research questions of this didgsamtare to identify (1) if observational
learning is an effective teaching/learning stratéupt contribute to fostering the pre-service
teachers” competence; and (2) in what way shouserehtional learning be organised and
designed to ensure that the target competencygisrad in the most effective way. To answer
these questions, first, the systematic review #mel meta-analysis of the effects of
observational learning in Teacher Education and rile of such design features as a
presentation format of a target skill, measured useassess learning and different types of
scaffolding to support observation was conductdae @omain of physical education, was
identified as one of the areas where empiricalewe of effective learning is lacking and was
used for the current empirical study. Second, &seas developed to assess a part of teaching
competence (a lesson planning competency) as alermpnstruct to provide instrumental
support and address the research questions ofaheqa empirical study. Third, after creating
and validating the scale, the experimental study wanducted, where scaffolding was

implemented to support initial stage of lesson piag (the goal formulation).
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1.3  The structure of doctoral dissertation
The structure of the dissertation is demonstrateBigure 1.1. The dissertation consists
of three main chapters: (1) a meta-analysis oretfeets of observational learning on learning
outcomes in teacher education; (2) the developrokatscale to measure the lesson planning
competency in physical education pre-service teactad (3) an empirical study on the role
of scaffolded observational learning in fosterirggdon planning competency of physical

education elementary school pre-service teachers.

Problem Statement and Literature review and Research gap identified
setting the goal for meta-analysis —~| > need for empirical
doctoral dissertation CHAPTER2 study

Study: how observational
learning might support
developing teaching competence

7~

Development of scale t
Scaffolding observational

(&)

assess lesson planning
competency learning to foster lesson
CHAPTER : planning competency as part
of teaching competence
CHAPTER 4

Figure 1.1 Structure of doctoral dissertation.

As no systematic review of the effects of obseoratl learning on learning outcomes
in Teacher Education had been conducted befors, lbcame a starting point for this
dissertation. The Chapter 2 presents a meta-aralysihe effects of observational learning on
the acquisition of teaching skills. In this metalysis observational learning is defined as
observing the demonstration of a target skill medeby an expert and adopting the skill in
one’s own practices. The main goal of the metaysiglvas to assess the effectiveness of the

observational learning in teacher education andrtfe of the presentation format used to
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present a target skill, scaffolding and outcome suess in fostering and assessing knowledge
and skill acquisition The research questions sethfe meta-analysis were: (1) to what extent
does the observational learning in Teacher Edutatftect objective and subjective learning
outcomes? (2) To what extent does a presentationato(in vivo, video-based or text-based)
and measures of performance (actual performancéexdrbased skill test) influence the
effectiveness of observational learning? (3) Totvdwes scaffolding moderate the effect of the
observational learning on learning outcomes?

The meta-analysis summarised 19 independent erapnesearch findings between
1969 and 2014 based on the procedure suggestedotgnd®ein and colleagues (2009).
Furthermore, the role of several methodologicaléssin relation to research in the domain of
teacher education were addressed (i.e., using si-gyperimental design, using relatively
small samples, not having pure control conditigts,) and multiple statistical methods were
combined to ensure the quality and validity of tbgults and to control for possible publication
bias and questionable research practices.

The Chapter 3 details the development of an ingtnim More specifically,
establishing and validating a scale to measureotegganning competency of pre-service
teachers (as a part of teaching competence in @gn€he scale was developed and validated
on a group of pre-service elementary school teadnethe domain of physical education. Item
response theory was applied to resolve the metbgaal issues in measuring lesson planning
competency. The main goal of Chapter 3 was to dlesegap between assessing local effects
in terms of the acquisition of specific teachinglilskand assessing a level of teaching
competence as a more general measure of knowleudjeslall acquisition. The specific
research goals set for the instrument developmesite W1) to test if lesson planning
competency can be measured as a single constrtictdiffierent processes having different
difficulty (noticing on the easier side of the sgahnalysing and explaining in the middle and

suggesting new ideas on the more difficult parthef scale), but building upon each other to
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define lesson planning competency; (2) to selppr@priate materials and develop a scale
representing the complex skill of lesson planningipetency, assuming that the items of the
scale can be clustered and that the specific canpgtlevel can be assessed based on item
difficulty.

The Chapter 4 describes an empirical study aimedassessing the effect of
observational learning and scaffolding on fosteritng lesson planning competency in
elementary school pre-service physical educati@thiers. The main assumption was that
observational learning will be beneficial to fostesson planning competency and thereby
contribute to the development of teaching competenthe research questions for the
empirical study were: (1) to what extend does sddiffig (facilitating the formulation of
learning goals) during observational learning, iotpdhe pre-service teachers” lesson planning
competency? (2) To what extend do teaching expegieand motivational factors (beliefs
about the importance of learning goals) predictgbst-test lesson planning competency? (3)
To what extend does adherence to instructions guhie treatment phase predict the lesson
planning competency at the post-test phase?

The Chapter 5 sums up and discusses findings frbapt@rs 2, 3 and 4, encountered
conceptual and methodological issues and limitationthe preceding chapters, as well as the
theoretical and practical implications, and theediions and insights for further research in

teacher education.
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2. A Meta-Analysis on the Effects of Observational Leaning in Teacher Education

Showing learners procedures step-by-step is a comapproach to teach specific
skills, e.g. a teacher models division in Math sé&s a sports teacher demonstrating a course of
motions, a teacher modeling translation of sentemed.atin classes. According to Bandura
(2001), observing others is one step towards legrttie observed skill. Actively observing
others performing a skill is assumed to (1) supploet creation of some basic, rudimentary
understanding and a kind of internal script of shkél (cf. Fischer et al., 2013), to (2) affect
motivation by providing information on the succe$she skill (cf. Bandura, 1986) and (3) to
imply — lower extraneous cognitive load comparegrablem-based learning or learning-by-
doing approaches — (cf. Sweller, 2005). The excgeaf a rudimentary internal script of a skill
can be regarded as prerequisite to practice g skilevelop the internal script of performing
the skill as well as the actual performance ofdgkiél. The knowledge that a specific procedure
allows to solve problems which previously (subjesly) seemed to be unsolvable may
increase the motivation of learners to learn anplyap new skill. Moreover, reduction of
extraneous cognitive load allows for more capattitgreate or develop internal scripts for new
skills to be learned and integrated with previonswedge and experience.

While there is a strong body of evidence that legyrirom observations (i.e. using
worked examples) has a general positive effectamgritive) skill acquisition (Crissmann,
2006), using an observation to learn the skillg thelude social interaction is less common.
One exception is learning communication skillshe field of Medical Education (e.g., Stark,
Kopp & Fischer, 2011; Stegmann, Pilz, Siebeck &kes, 2012). Another area of research
where the effect of observational learning is exadiis Teacher Education. The evidence
coming from Medical Education claims that obsexwadi learning can facilitate complex skill
acquisition effectively (Heitzmann et al., 2015)w#ver, while studies in Medical Education
provide rather strong empirical evidence (i.e. expental designs, randomization, sufficient

sample sizes) at the first glance, the evaluatibnempirical evidence in studies on
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observational learning in Teacher Education is namdiguous: studies with relatively large
samples often do not quantify their results (eBgswick & Muir, 2013; Henninger, 2002;
Wang, 2013), while studies with small sample suzgs rather complex designs in relation to
their sample size (e.g., Koran et al, 1972; Kub&ngloggett, 1991). Furthermore, several
studies have quasi-experimental designs, which nuakesal attributions problematic (e.g.,
Claus, 1969; Crooks & Gifford, 1992).

Against this background, this meta-analysis aimgréwide a systematic review of the
quantitative empirical studies on the effects odaational learning (compared to traditional
approaches) on skill acquisition in Teacher EdocatiThe described methodological issues
require a careful and multi-methodological approtcidentify and — if identified — to correct
for potential biases. Therefore, first the theaadtibackground regarding the observational
learning, including potential moderating factorsnisoduced to prepare the research questions.
Furthermore, methodological issues regarding sigefghitures of empirical research on the
effects of observational learning in Teacher Edocatvere addressed. This is followed by an
overview and a discussion of methodological apgreado test and to handle potential biases
like publication bias or bias caused by questiomabBkearch practices, namely Egger’s test
(Sterne & Egger, 2001), Trim’'n’fill (Duval & Tweeej 2000), p-curve analysis (Simonsohn,
Nelson, & Simmons, 2014), R-index (Schimmack, 2048} fail-safe N (Rosenthal, 1979).

2.1 Observational Learning in Teacher Education
2.1.1 Cognitive and Socio-cognitive theories and mechamis

The rationale of observational learning is based@andura’s (1986) social cognitive
theory, which explains learning as a continuousratttion between cognition, behavior and
environment. The social cognitive theory stresbas dbservational learning relies strongly on
the attention during observation, the memory afi@servation as well as the motivation to

perform the skill and to actually perform the skill
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Since not all observed behaviors can be or arectfely learned, there is a need to
identify the factors involving both the model artketlearner that play a role in whether
learning is successful and whether it leds to dathanges in the behavior. Among these
factors Bandura (1986) named attention, retenteproductive, and motivational processes.

Previous empirical research has also shown thatbaervation can be effective for
learning in both well- and ill-structured domaii®r example, an observation was found to
have a positive effect in creative domains (Groe€ijenJanssen, Rijlaarsdam & Van den
Bergh, 2013); text writing (Braaksma, RijlaarsdamV&n den Bergh, 2002; Couzijn, 1999;
Raedts, Rijlaarsdam, Van Waes & Daems, 2007); ilegrto collaborate and cooperate
(Rummel & Spada, 2005; Schworm & Renkl (2007; VéeeSdam, Rijlaarsdam, Sercu & Van
den Bergh, 2010).

An observation is also an important part of teagheducation. Much of what pre-
service and beginner teachers need to be awaranwfot be learned solely in a context-
independent environment. Therefore, observationseaf or modeled classroom situations
provide an opportunity to see, experience and ewalteal-life teaching situations as well as
responses to difficult classroom situations as they modeled by experienced teachers. As
modeling and the observational learning theoriesewavolving, efforts to relate those to
teachers’ education were made. Different instrueticapproaches of teacher education like
microteaching, student teaching, performance asseds and portfolios, analyses of teaching
and learning, case methods, autobiography, andijowaer inquiry were intended to support
teachers' abilities to learn in and from practidbefh & Ryan, 1969; Darling-Hammond et al.,
2005; Santagata, Zannoni, & Stigler, 2007).

Novice teachers can observe the behavior modelexkpgrt teachers and in this way
learn to apply conceptual knowledge into practteaks as well as to learn specific skills for
classroom management, teaching techniques, eter@hg the behavior of more experienced

colleagues and learning skills from them is whdings the observational learning (Chi, 2009).
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The observational learning is supported by recesgarch as a method that enables novices to
learn even complex cognitive skills through an obaston (Chi, Roy & Hausmann, 2008;
Fryling, Johnson & Hayes, 2011).

Although empirical research shows positive findinidge nature of the observational
learning as described by Bandura (1986) presuppsesese possible drawbacks. If the
observational learning naturally occurs in socigitisgs, not all outcomes related to it are
advantageous. Learners observe the behavior deratmtstoy a role model as well as the
consequence of the behavior. This also impliesithrate models demonstrate poor behaviors,
this can also be learned. Furthermore, if the aqunseces of the poor behavior are not clear,
undesirable models can reinforce that particuldmabmr. It it is therefore essential to have a
good role model, demonstrating desirable behav@myming from naturally occurring to
instructionally supported observational learningdign education, the problem of good role
models can be regarded as less significant; anptiodbtem however increases in importance:
observing the behavior and learning it does noessarily lead to changes in the behavior
(Bandura, 1986).

Even if the behavior is well modeled, what is neti@and what is adopted by learners,
especially in complex domains, requires genuineceon Motivation becomes an important
factor. According to Bandura (1986) learners seerbeé more motivated to repeat behaviors
they enjoy and are capable of performing succdgstadividual differences and capacities, as
well as proper instructional support (to attractdsints’ attention to the essential elements)
should be adopted to make the observational leqrsirccessful. Observation in this case is
referred to as an active, purposeful task thatudtites deep learning and the development of
professional knowledge and skills (Hanson, Banni§ttark, & Raszka, 2010).

Hoover, Giambatista, & Belkin (2012) also mentimm& drawbacks that might be
applied to learning solely by observation — cogeitbias may lead learners to screen out

plausible alternatives essential to effective cgdifut not being actually faced with
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uncomfortable aspects of the situation. Additionadls suggested by social cognitive theory
(Bandura, 1986) this technique does not usuallykvediectively if observation is spontaneous
and not structured or supported.

There is also evidence that learning complex skitiough observation requires
additional scaffolding either before, during, aftdservation or continuously (Chi et al., 2008;
Dianovsky & Wink, 2011; Glogger et al., 2009; Hibn2009; Van Gog & Rummel, 2010).
This scaffolding can come in different formats antknsity: focusing students on specific
behavior during observation, introducing questiforsdiscussion or cognitive prompts, giving
guidelines for making notes, etc.

2.1.2 Skills that can be learned through observations iteacher education

Professional competency of teachers involves thktyalbo plan, understand and
analyze classroom situations. It requires not dmgpwledge about concepts, theories and
principles, but also the ability to apply abstriagbwledge in the classroom in a way that meets
both the formal requirements of educational systantsthe individual needs of learners in the
context of the current classroom situation.

Observing experienced teachers can, on the one, v learning possible
techniques to address diagnostic of learning dilies in students, difficult situations in
classroom, classroom management, attracting aitentaising students’ motivation, etc. On
the other hand domain specific approaches and itpods can be learned: such as using
example-based and problem-based lessons, usingjaqieg techniques, argumentation, etc.
Observation can also help with analyzing differstaiges and elements of the lesson, notice
learning goals, good and poor practices and théwance on classroom dynamics and student
learning. This in turn can improve pre-service beas’ planning of own teaching activities and
understanding of possible strengths and weakne$seaching approaches.

A recent literature review by Gaudin and ChalieB1&) assessed the role of video

materials increasingly used in teacher educaticadtiress various skills and competencies of
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future teachers. The authors used a categorizatioknowledge and skills which can be
learned through observing video, which also appiee®ther types of observation. Besides
knowledge and skills selective attention, knowletigeed reasoning, building knowledge on
“how to interpret and reflect”, and on “what to deoére also mentioned. For the current study
presenting common and the best practices (and ranguiwhat to do” type of teachers’
knowledge) became the core element of study.

2.1.3 Presentation format of the modelling in the observidonal learning

The idea to provide pre-service teachers with aibemodels of classroom
situations, possible problems and teacher behawi@s supported throughout the whole
history of teacher education. The presentation &rof the models to be observed varies a lot
between studies. Observed can be real or simutdssgrooms on video or in vivo (direct
observation), text records and combinations of eivesual and text cues are used.

Direct observation in the context of pre-servicacteers’ learning from observation
refers to observing the real or simulated lessgnisding physically present at observation site,
but not participating in teaching process (Gettin§e Stoiber, 2014; Lavin, 1992). This
method is widely used in pre-service teachersdfiptactice and in experimental research,
when pre-service teachers are placed in or outBele€lassroom so that they can observe the
lesson without altering the classroom environment.

With the development of the technology, video medecame more popular (Gaudin
& Chalies, 2015) as they need less resources amal th be prepared and at the same time
allow focusing on specific behavior, and can bewshto relatively big audiences. Recorded
videos can be re-watched at a later point; theyatem be paused and discussed at any point.
Therefore videos are now often used for educatiandlfeedback purposes (Zottmann, et al.,
2013) in and beyond teacher education.

Another possible presentation format is using & $exipt of the lesson or case-study

describing teachers’ behavior in written format. rsteo and Valdez (2007) report video cases
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to be more effective than text narratives regaraiagivation and transfer of knowledge, but
both similarly effective when it comes to knowledged skill acquisition. Furthermore, written
scripts can be less distracting than the videdagstoom situation or observing it in vivo, as
they presents less superficial details of learnsgiation, but gives exactly the same
information about leaning content. Written scritoaequires fewer costs.

Koran et al., 1971 reports that written lessonpgsrare as just as effective for skill
acquisition as videos are. On the one hand, thegyallow for repeated exposure which in turn
allows for more details to be noticed. On the otiend, in comparison to video material, text
format is definitely perceived as less authentid paossibly less engaging. Every format has
its own costs and restrictions, which in turn ledte question of what presentation format is
the most effective in pre-service teacher education

2.1.4 Scaffolding Skill Acquisition in Observational Leaming

Complex cognitive skill acquisition, according toaw Lehn (1996), involves
deliberate retrieval, mapping, and application,egalization of principles, as well as transfer
of the principles to different tasks. This also leggpto the range of skills essential for teachers.
Professional competency of teachers involves tlilgyato plan, to understand and to analyze
classroom situations through applying pedagogicad @omain conceptual knowledge,
classroom management principles and finishing witd ability to learn while teaching.
Although some of the skills can be developed spwuasly, the general concern is that
processing new information usually takes plactheworking memory which is known to be
limited in capacity. From this point of view, amstructional method that ignores this fact has
been discussed as ineffective for learning (Krigschidweller & Clark, 2006). This concern
emphasizes the role of the scaffolding in educatiorgeneral, but also in observational
learning as one of the educational methods.

Learning by observation can be efficient only tid#nts are actively involved in the

process (Bandura, 2001; Chi et al., 2008). To éeéintive observation, the current study is
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grounded on the so-called ICAP framework, a franm&wthat differentiates student
engagement in learning tasks by categorizing theimaviors as Interactive, Constructive,
Active, or Passive (Chi, 2009; Menekse, Stump, Keaw& Chi, 2013). In relation to the
current study, the ICAP framework can be consida®dne of the ways to scaffold students
during observation, suggesting that activating studerggention and participation in
observation is more beneficial than just passiveeolation. This approach focuses on
supporting students during skill acquisition by dsimg their attention and decreasing
distraction and confusion. Additional possible fuaf are offered by discussions, cognitive
prompts or questions, protocols, learning diams, These methods provide support primarily
after observing the behavior and help to make obseredd\or part of the personal/internal
experience by putting experiences into words, sirutg and discussing with others.

For example, previous research hypothesized th&ahgnotes in learning diaries can
support learning due to several reasons. Learriarged are believed to provide an opportunity
for students to discover their personal ways afliegy and understanding of the course content
(Glogger, et al., 2009). They also encourage leartweget involved in constructive behaviors,
to generate connections between ideas, link togethecepts and make sense of the overall
picture (Dianovsky & Wink, 2011).

Although general research finding favor use of dg: prompts for knowledge
acquisition (Berthold, Nuckles & Renkl, 2007; Froswier, Stegmann, Zottmann & Matikalo-
Siegl, 2012; Glogger et al., 2009; Hubner, 200hvBorm & Renkl, 2007; Stegmann et al.,
2012;), there are few problematic issues that tle@ugh consideration. A common matter of
concern for additional instructional support isresgented by the cognitive load perspective
(Hoover et al., 2012; Sweller, Ayres & Kalyuga, 2D1Wrong application of instructional
support can either lead to overload for student$ wower prior knowledge or low self-
assessment and decrease of motivation for leami¢inshigher prior knowledge (Reisslein,

Atkinson, Seeling & Reisslein, 2006). Researchagrtive load theory has also shown that in
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the initial stage of skill acquisition, learningpifn worked-out examples is more effective than
problem solving, which, in turn, becomes more dffecat later stages (Renkl & Atkinson,
2003). This leads to the discussion about the ammama structuring of the support provided
and opens the question of effective use of scaffgltb foster observational learning. Different
types of scaffolding can be combined to addredsréifit sides of the observed complex skills.
Although the research supports the idea of scaffglébr complex skill acquisition in general,
the question of sequence and the amount of supparhder question, as many different
moderators should be taken into account - as, Xamele, students’ prior knowledge or the
complexity of skill to be acquired.
2.1.5Methodological Issues in Observational Learning Re=arch in Teacher
Education: Study Design and Measurement of Outcomes

The research on teaching utilizes both qualitadive quantitative methods and even a
combination of both (hybrid studies). In line witine review by Castellan (2010), the current
literature review suggests that after the middlehef 1970's qualitative research and hybrid
studies have become more popular (Castellan, 2018¢. literature search on Teacher
Education resulted in a relatively high amount ectiptive and qualitative research with large
student samples, but little quantitative reseakotperimental and quasi-experimental studies
in the area usually have complicated design andl saraples.

Not only different presentation types, but alsamas measures of outcomes are used
by researchers in the area. One of the most immpodastinction is the use of subjective
(students’ self-reports and self-ratings of owrnrdeay, assessment of treatment’s utility and
effectiveness, perceived confidence in use of neaching techniques, etc.) vs. objective
measures (teacher students’ actual performancerittenv reflections coded and rated by
experts, frequency of wanted behavior, level ol skiquisition, etc.). The distinction between
subjective and objective measurement is made omadelogical, theoretical and practical

levels. Rothstein (1989) emphasizes that objectieasures are supposed to be more reliable,
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while subjective measures are more prone to erwitbough some authors consider the
subjective measures to be a valuable source ofnation (Lee & Ertmer, 2006; Wang &
Ertmer, 2003), objective measures are consideraée anrurate and valuable (Choppin, 1997).
Moreover, Spector (1994) emphasizes the controvelrsglf-reported measures in measuring
learning and behavioral changes.

Subjective measures reflect students’ attitudegheo treatment and to their own
progress; objective measures give insight on plessitnceptual and behavioral changes. Due
to the fact that subjective and objective measomight measure different aspects of learning it
is important to analyze these measures indeperyd&oth each other. Objective measures
(measures of performance) in teacher educationerénogn actual behavior to paper tests or
written reflections. Actual behavior is either ma&sl by the frequency of a specific behavior
(amount of asked questions (Crooks & Gifford, 199actions to students’ behaviors
(Kubany & Slogget, 1991; Slogget, 1972), etc.). tt&¥n tests vary from multiple choice to
open-ended questions and from knowledge testdlextiens and lesson planning (Koran et al,
1971; Moreno & Valdez, 2007).

2.1.6 Bias detection and correction in a meta-analysis

Meta-analysis is a statistical analytical tool desd to summarize the results of
several studies, it gives opportunity to increalse sample and, therefore, the power to
investigate the effects. It helps to overcome sbmigations of primary studies, and to provide
higher generalizability of the results. The maintmoeeological issue regarding any meta-
analysis is that the results strongly depend onctireeepts, quality and statistical power of
individual studies (sample size and the designi),also to some extent on the decisions made
by the researcher conducting the meta-analysiedised) studies for the analysis, coding
moderators, etc.).

The current meta-analysis on the effects of obsemna learning on teaching skills, ,

was grounded on studies with relatively small sasglb combine effects reported in the
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primary studies and it is essential to know if tesults of these studies can be generalized and
applied in the domain of Teacher Education. As aqantitative studies were utilized, the
sample is relatively small. To address these issuesnge of statistical methods to control and
correct for possible publication bias, questionaelsearch practices and other manipulations
was used to ensure sufficient power, validity aedegalizability of the findings.

The methods used to detect and correct for possiates are described in more detalil
in the method section (see section 2.3.4.2). Tekscdption includes the strengths and the
weaknesses of each method and the suggestion tthessombination of these methods in
order to provide a more complete and robust pictureassessing the quality and
generalizability of the results.

2.2 Meta-Analysis Research Questions

To assess the effectiveness of observational legras one of the methods in the
domains of Teacher Education and the role of thesemtation format, scaffolding and
measures of outcomes in fostering and assessiog/l&dge and skill acquisition the following
research questions were formulated for the curmata-analysis:

RQ1: To what extent does the observational learmindeacher Education affect
objective and subjective learning outcomes?

Observational learning is considered to have atipeseffect on learning outcomes
(Chi et al., 2008; Fryling et al., 2011; Stegmanrale, 2012; Van Gog & Rummel, 2010).
Against the background of findings in other domgmg. Medical Education, Math), it seems
reasonable to expect a medium to large positivecetif observational learning on subjective
as well as objective learning outcomes.

RQ2: To what extent does a presentation formavifia, video-based or text-based)
and measures of performance (actual performancéexdrbased skill test) influence the

effectiveness of observational learning?
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According to recent findings about the propertied ase of video in education, video
format might be more beneficial for the complexiskiquisition (Gaudin & Charlies, 2015) as
it allows reviewing and focusing on the detailsaof authentic situation, but at the same time
limits distraction. It can also be expected that video format is effective if imitation of the
behavior is required from novice teachers. In lwith Bandura’s theory (1986), imitation of
the activity takes place during the performancesphdherefore, if behavior is seen, it can be
repeated easier than described. On the other heading and discussing a case study might
not automatically mean starting to use new behavibis makes text models to be beneficial
to structure experience and use the professiongukge, but not demonstrate the behavior and
therefore be more effective if written tasks areduso measure knowledge gain. It can be
assumed that both presentation format and measuneerdormance will be significant
moderators. We further expect that measures obpeénce will interact with the presentation
format in a way that repeating in performance phie activity demonstrated during the
presentation phase will result in a higher efféant if activities during the presentation and
performance phases were different.

RQ3: To what does scaffolding influence the effeicthe observational learning on
learning outcomes?

As scaffolding is claimed to be essential for skitiquisition (Allen & Ryan, 1969;
Darling-Hammond et al, 2005; Santagata, et al./200is expected that the more scaffolding
Is present for pre-service teachers, the more taeyfocus on the modeled behavior and,
therefore, the greater knowledge gain and skilu&ition will be demonstrated. Observational
learning without scaffolding is expected to be leffective as according to Stegmann et al.
(2012) and Hoover et al. (2012) distractions andndove bias might lead to plausible
explanations and misleading concepts and in tucnedse learning outcomes. We expect that
scaffolding will enhance the effect of observatidearning. We would also expect that if the

control group in a study received no opportunity ddservation, but was scaffolded in any



24 Chapter 2: Effects of Observational Learningéacher Education: a Meta-Analysis

other way in knowledge/skill acquisition, the effeaf the observational learning on the
experimental group would still be significant inglimg the unique value of the observation.
2.3 Method
2.3.1Inclusion and Exclusion Criteria
2.3.1.1. Observational Learning in Teacher Education
The eligible studies were required to include asteone comparison, i.e. to compare a
condition with observational learning with a comatit without observational learning in
teacher education. Observational learning was défas acquiring (from observing the model)
and further demonstrating of observed skill. Thedidtion goes in line with the definition
suggested by Chi (2009). Studies, which used observ as method of presenting or
collecting the data, as a tool to provide feedbacissess performance, or as teaching strategy
aimed at developing analytical skills, were notluded in the analysis. The studies were
further required to refer to teacher educationgiBle participants only included pre- or in-
service teachers in different subject domains. iStudith pupils, students (from other than
Teacher Education domain), parents or care-givargloyees of different organizations not
connected to teaching, etc. were excluded fronttineent meta-analysis.
2.3.1.2. Learning Outcomes
The eligible studies were required to measure iageatelated knowledge and skills
(e. g., teaching strategies or techniques (questiprfacilitating discussion, incorporating
technology in the classroom), classroom managenskills, attention and reactions to
appropriate and inappropriate students’ behaviee, of common/unique teaching methods,
teachers’ decision-making, reflections and obsewma). Studies aimed at the acquisition of
content knowledge solely in any domain were noluidked in the analysis.
2.3.1.3. Research Design
Because the focus of the meta-analysis was to roaksal inferences regarding the

effect of observational learning on teaching-raldearning outcomes, the studies, included in
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the analysis had to have an experimental (randahupeatrolled trial) or a quasi-experimental
design. Descriptive studies, case-studies and esudiith less than four participants per
condition were not included in the analysis as thi&ated assumptions of the statistical
methods used for the analysis.
2.3.1.4. Study Site, Language and Publication Type
Eligible studies could take place in university sms, authentic classrooms (field
studies), labs or other learning environments. B&ersure that the concepts and definitions of
the core elements coded for the meta-analysis aneparable and relevant, only studies
published in English were included in the analysiswever, the studies could be conducted in
different countries and not necessarily in EngliBliferent sources were considered (project
and technical reports, journal articles, conferepapers, dissertations); both published and
unpublished studies were included in the analysisrisure the validity and generalizability of
the results. There was no limitation on the pulblicayear.
2.3.1.5. Effect Sizes
The eligible studies were required to report sidfit data to compute effect sizes
(i. e., sample sizes, descriptive statistics) anddéntify the direction of scoring. In case of
insufficient data, studies required to report astestatistical values that allow an estimation of
effect sizes (e. g., F, t, p, df, etc.). In casesiifficient data, the authors were contactedeto g
the required data. If contacting the authors wassnocessful and there was no opportunity to
get the statistical data needed, the study wasiéed| from the analysis. Post-test effect sizes
were used to calculate the summary effect. If dysteported the information about pre-test
effect size, it was used to correct for pre-testedknces between experimental and control
conditions.
2.3.2 Search Strategies
The search term used to find the potentially elegibtudies was “(observational

learning OR vicarious learning) AND teacher”, whishould be mentioned in a title or an
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abstract of a study. As we focused on Teacher &dut; we searched the following
hosts/databases: ERIC, PsycINFO, ProQuest. Theergfe lists of the articles selected after
the initial coding (see below) served as startingnpfor a “snowball” search technique. The
search resulted in totél= 475 articles: 470 from databases and 5 additiarizles from the
“snowball” search.
2.3.3Coding procedures

The data required for the meta-analysis was exdaftom the selected primary
studies. This data included study characterisiltdependent and dependent variables and
statistical values needed for the estimation ofdffiect sizes. Features of primary studies that
required a higher level of inferences (study desige of instructional support and scaffolding
for control and experimental groups, presentationomft and measures of outcomes) were
double coded by a second coder. All disagreemeetween coders were solved through
discussion before the analysis. Regarding stadistiata, sample sizes and descriptive statistics
(Means and Standard Deviations) for both pre- arsd-fests, experimental and control groups,
were extracted in the first step. If the study dat provide descriptive statistics, but reported
correlation, regression, ANOVA coefficients, theults of the t-tests, the reported coefficients
were used to estimate the effect sizes. If autbbpimary studies did not report the required
statistical values they were contacted via embpdssible) to get the missing values. If there
was no further possibility to get the data requirdte studies that provided insufficient
information for calculation of effect-sizes wereckided from the analysis.

2.3.3.1. Study Characteristics

The information about authors, year and type oflipation (report, dissertation or
journal article), as well as the information abaample sizes (overall amount of the
participants) was extracted for every study. Theraew of the study characteristics and
moderators are presented in Table 2.1. Some otingy sharacteristics were used to calculate

and adjust the effect sizes (type of study desagpystment for pretest differences, correlation
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between pre and post-measures, etc.). The detaxleel table with all study characteristics can
be found in the digital Appendix.
2.3.3.2. Coding of the Moderators

The first moderator introduced at the early stafj¢ghe analysis was the “Outcome
Measure” (objective vs. subjective measures ofniegr outcome). As the subjective (self-
reported utility, reported confidence in applyinggaired skill or knowledge) and objective
(demonstrating teaching behavior, written reflatsior tests) measures are different in their
nature and should not be combined, the author aedlghe studies separately.

The second moderator related to the outcome measw®Es “Measures of
performance” (coded only for objective measurdsyds coded as either (a) written measures
(knowledge or skill tests, reflections); or (b) fmemance (an actual use of principles/behavior
instances targeted as observed and rated by exp@risnary studies).

The third moderator, “Presentation Format”, reférte the way the model was
presented to the learners. The participants coelthp present in the classroom during real or
simulated lesson (in vivo); (b) watch the recortesson (video); (c) read the transcript of the
lesson (text) or (d) do several of above mentiamgtbns (combined).

The fourth moderator — “Scaffolding” was coded fawth treatment and control
groups. For experimental groups it was coded by $ejparate codes: (a) during observation
and (b) after observation. Scaffolding after obagon (additional instructional support)
referred to presenting questions for discussiognitive prompts for information retrieval, or
similar after the observation took place to help-pervice teachers reflect on the modeled
skills. Scaffolding during observation (actual $olfing) referred to promoting active
observation as defined by Chi (2009): pre-servieachers should have taken notes, rated
observed behavior according to given criteria orfquen similar activities during the

observation. If both types of scaffolding for expeental group were used, such scaffolding
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was referred to as “continuous”. “Mixed” scaffoldirrefers to the studies with multiple
conditions and different type of scaffolding useddach of them.

Additional scaffolding for a control group was cddzs (a) present (if a control group
was instructed differently from the experimentabwugy; received different treatment: lecture,
pre-discussion) or (b) absent (no additional irgtamal support for a control group).

2.3.4 Statistical Methods

For our analyses, we followed the procedure desdriby Borenstein, Hedges,
Higgins and Rothstein (2009) for effect sizes daliton, integration and moderator analysis.

2.3.4.1 Calculation of the Effect Sizes and SynthesiseAinalysis.

To calculate an effect size (Hedggp the following steps were taken. First, the
information about the study and the available stigdl data were extracted from the study
(sample size, descriptive statistics) for pre- podt-tests in experimental and control groups,
(independently for each comparison), and insentéal the calculation sheet (Stegmann, 2015)
based on formulae and recommendasaggested by Borenstein and colleagues (2009). Each
comparison was coded as “pre” if it referred tophe-test values and as “post’, if it referred to
the post-test values.

Second, the study design was coded as either “eramt” if the mean/scores for the
two groups at the same point in time were compéeadexperimental vs. a control group) or
“paired” if the same group of people was testecesmvtimes (during a pre- and a post-test).
For the paired design, if the authors reportedstaadard deviation of the difference, the study
was coded as “paired_A”; if authors only reported-fest and post-test standard deviations,
the study was coded as “paired_B". The study desugies identified which formula should be
used to calculate the standard deviation of me#iereinces. In case of “paired” design,
calculation required the correlation coefficientvoeen pre- and post-test. If the study provided
the coefficient, it was inserted directly from thieidy. In case the authors did not provide this

coefficient, it was estimated from the studies gdime same measurement scale, systematic
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reviews on measures used in the research, orathrer information could be used, it was set to
0.5.

The third step (if descriptive statistics was aaalié) implied calculating the
difference between the two means (by subtractimgan score of a control group from a mean
score of an experimental group for independentytesir by subtracting a pre-test mean score
from a post-test mean score for the paired desigm)ariance and standard error. Standard
deviation of this difference was calculated usihg standard deviations and the sample sizes
of the groups/scores.

In the fourth step the estimated mean differenackinstandard deviation were used
to calculate a Cohentscoefficient (effect size). In the event that dgdore statistics was not
available, Cohen’d was estimated from other statistical values (fos study using and F
statistics) using the formulae suggested by Boeemsind colleagues (2009). As a fifth step,
for all the studies with known pre-test differencéise effects were corrected for these
differences. It was done by subtracting the pre-adfect from the post-test effect. The
corresponding variances were multiplied. In steq wie correction coefficient was used to
adjust Cohen’d for sample sizes, resulting in obtaining Hedggfer every comparison in all
the primary studies.

To estimate a summary effect a random-effects medsl used. Most of the studies
in this meta-analysis have a complicated desigaltieg in multiple comparisons, but use
relatively small sample sizes. One of the dangerstlie current meta-analysis was the
possibility of correlated samples. There are twdutstns to address this problem — (1)
integrate the effect size within a single study dssure that only independent comparisons
affect the summary effect calculation and moderatalysis) or (2) use the Robust Variance
Estimate (RVE) suggested by Tanner-Smith, Tiptod &olanin (2016), which allows to
include all comparisons and correct for possiblpetelencies. Both methods were tested and

as RVE and the integration of effects within caatetl samples produced very similar results,
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it was decided to proceed with the integration fééats from correlated samples. The main
reason behind this choice was the fact that mooleeatalyses were planned and RVE models
are neither intended to provide precise variancerpater estimates, nor to test the null
hypotheses regarding heterogeneity (Tanner-Smitptofl, & Polanin, 2016). To get a
representative result only one effect size proystuds used in the synthesis. In case the study
reported multiple effects, a small-scaled metaymiglwas run to synthesize the results within
a single study before including the effect to thmmary effect estimation.

Confidence intervals were used to assess the mignde of an effect. Heterogeneity
estimates @Q-statistics) were used to determine the varianctheftrue effect sizes between
studies fau) and the proportion of this variance that can sglaned by random factors?.
The thresholds suggested by Higgins, Thompson, eafd Altman (2003) were used to
interpret thd? (25% for low heterogeneity; 50% for medium; 75%Hiah heterogeneity).

2.3.4.2 Assessment of Publication Bias

There are different ways to assess publication bsesl in the research. One of the
early attempts to address the sampling bias ifitdrature search was the fail-safe N method
suggested by Rosenthal (1979). The fail-safe Neceflthe number of additional studies with
zero effect that would be needed to increase thalye of a meta-analysis study to above 0.05.
In other words, it assesses the number of stutieswould need to exist to make an overall
effect size non-significant, either statisticalosenthal, 1979) or practically (Orwin, 1983).
This method can be used to estimate the signifeafthe results obtained from the sample of
studies and their generalizability. One of the mamitation of the method is that it
underestimates the complexity of a meta-analysisamsigns all possible variance to sampling
error (Orwin, 1983). Therefore, on the one hand, iiethod provides important information,
but, on the other hand, needs to be combined whbranethods to consider the statistical

model underlying the meta-analysis.
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Another set of methods (Egger's test, Trim'n’fil§ based on a graphical
representation (scatter plot) of the relationsl@ween the effect sizes and their standard error.
Egger’s test in the absence of publication biasymes that studies will be spread evenly on
both sides of the average, but if publication liagresent, reported effect sizes correlate with
sample sizes (Sterne & Egger, 2001). Thereforayreaven distribution (with most studies on
the right side from the average) would be a sigifah publication bias. The outliers and
studies clustered together can also indicate aitiawclal source of variance that needs to be
considered. To assess symmetry of funnel plot T’ techniques is usually used, as it
detects the publication bias, and also suggestsdirection. If publication bias (most values
on the right side of the funnel) is detected, migsialues are added on the left side of the plot
to correct for bias (Duval & Tweedie, 2000) andraate the true effect. But this estimation
would only be valid if a publication bias is onlya to the effect size, not by statistical
significance (Duval & Tweedie, 2000). Another imfamt limitation of the funnel plot based
methods is that they disregard that the true efféoes might differ across studies, and
therefore might conclude publication bias eventifsi not present (Lau, loannidis, Terrin,
Schmid, & Olkin, 2006)

The p-curve analysis is one of the more recent oustlthat addresses both detection
and correction for possible publication bias andl@ates the significance of estimated effect
sizes (Simonsohn, Nelson, & Simmons, 2014). It aswbles detection of possible
questionable research practices, which are diffitulcapture with the fail-safe N technique.
This technigue provides a robust estimate of theifstance of p-values from the studies, plots
them and combines the half and full p-curve to meierences about an evidential value
(Simonsohn, Simmons & Nelson, 2015). Evidentiabeaineans being authentic and relevant
evidence of true effect, unbiased and free fromstjoeable research practices e.g. p-hacking

(uncovering patterns in data that can be preseagedatistically significant).
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L-shape distribution with most of the values bel®&5 is an evidence of evidential
value. Flat line (even distribution of p-valuesrfr®.01 to 0.05 is an evidence of no effect,
inverted L-shape distribution (most of the valuesaound 0.05 with little or no values at 0.01
is an evidence of publication bias and/or queshtmaesearch practices used. Figure 2.1 was
created using the online tool created by Simonsamh colleagues (2014) to demonstrate
possible distributions of the p-values. The x aeigresents the p-values (from 0.01 to 0.05)

and the y axis the percentage of studies repaitiese p-values.
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Figure 2.1.Distribution of p-values: 1. Evidential value,No effect, 3. Publication bias

To enable p-curve analysis, p-values should testhifpothesis of interest (only p-
values relevant to the hypothesis are estimatedk kiniform distribution and be independent
from other p-values, therefore only one p-value estémated per study. The method also has
several limitations. First, implementing of p - eerstatistics allows estimating and correcting
for publication bias using only significant studigglow 0.05), but excludes studies close to
being significant. Second, it also might fail toopide adequate evidential value in quasi-
experimental studies, or when a covariate correlati¢h the independent variable of interest
(Simonsohn et al, 2014).

One more method that takes under consideration igthificant and insignificant
results is R-index. It can be used to examine tldilility and replicability of studies, in other
words, to predict whether a set of published reswitl replicate in a set of exact replication

studies (Schimmack, 2012). According to Schimma&l6) the R-index can be between 0
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and 100%; values below 22% indicate the absencwuef effect, and values below 50%
indicate inadequate statistical power of the stwdyties above 50% are acceptable to support
credibility and replicability of the results, altingh values above 80% are preferred. There are
also some issues to be considered about the mefihedR-Index builds on the incredibility
index and the probability provides no informatidsoat effect sizes and amount of studies in
the analysis (Schimmack, 2016).

The strategies used to detect and estimate publichias have different assumptions
and limitations. As current research relies on fogfeneous studies with complex design and
relatively low sample size, it takes under consiten multiple techniques as their
combination allows assessing and quantifying palbbo bias and questionable research
practices in the most precise way. If the resultdifferent methods contradict each other, it
would raise further questions about which methatiésmost adequate under given conditions,
but if the results of all methods applied to testgublication bias go in the same direction, it
would be a strong indicator either for or againgblgation bias.

2.4 Results
2.4.1Results of the Literature Search

In the first step, the abstracts and titles of ¢hd35 articles were read and in
accordance with inclusion criteria, 123 articlesraveelected for further coding. The most
common reasons to exclude the studies from theysinalvere either due to the qualitative /
descriptive nature of the study or fostering thguagition of skills not connected to teaching.
In the second step, the articles selected fromngpdbstracts were thoroughly read and coded
in terms of methods and variables used. The mostraan reason to exclude the article from
further analysis was mentioning/using observatexhhiques for data collection or feedback,
rather than for skill and knowledge acquisitionftd@n articles reporting 19 independent
studies satisfied the inclusion criteria and regubrstatistics needed for estimation of effect

sizes. From the 19 independent studies, 13 repeffedts based on objective measures (total
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of 84 mean comparisons included, of which up tanb@pendent comparisons were included
in subsequent moderator analysis); and 6 studpstex] effects based on subjective measures
of learning outcomes (11 mean comparisons includet selection process and the results of

literature search are presented in Figure 2.2.

§ Primary Studies Identified

§ (N =475)

e

:E Database search (without duplicates) 470

% ,Snowball‘ search 5

- A 4

g Initial Screening of Titles and Abstracts

8 >

5; eligible 123 not eligible 352

Y

Selection coding on base of full texts

Selection

eligible 15 not eligible 108

A 4

Extraction of Effect Sizes

s (N =95)
== | Publications 15
B
E Independent comparisons reported 19
= objective measures 13
w total reported comparisons 84
subjective measures 6
total reported comparisons 11

Figure 2.2.Study identification and effect size extractionifldiagram.

The final sample of studies used in the analysigrésented in Table 2.1. The table
includes information about publication year andetypamount of participants and the coding of

moderators.
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2.4.2 Summary effects of observational learning (RQ1)
2.4.2.1 Summary effect on objective measures of learning
The integrated adjusted effect size from 13 stude@®rting comparisons regarding
objective measures of observational learning orhtets” learning outcomes g = 1.13,
SE=0.21, 95%CI [0.72, 1.54]p < .001, indicating statistically significant largesitive effect
of observational learning on learning outcomes. dhalysis also showed high heterogeneity,
Q(12) = 149.48p < 0.001,7* = 0.48;1?> = 91.97%, therefore further moderator analysis was

performed. Figure 2.3 displays the individual effeizes for the studies in forest plot.

Study 95%-Cl Weight
1.  Bloch, 1977 8 0.56 [ 0.22: 0.90] 8.6%
2. Claus, 1969 = 1.32[ 0.88; 1.76] 8.3%
3.  Crooks & Gifford, 1992 8- 0.49 [-0.06; 1.04] 7.8%
4. Gettinnger & Stoiber, 2014 —&— 236[0.87:3.85] 4.1%
5.  Koranetal, 1969 —— 1.08 [ 0.12;2.04] 6.1%
6.  Koranetal, 1970 - 0.22 [-0.46; 0.90] 7.3%
7.  Koranetal, 1971 4= 1.82 [ 1.54:2.10] 8.8%
8.  Koranetal, 1972 B 0.17 [-0.03; 0.37] 8.9%
9.  Kubany& Slogget, 1991 5 1.44[ 1.00; 1.88] 8.3%
10.  Lavin, 1992 . —8—  236[1.63;3.09] 7.1%
11.  Moreno & Valdez 20071 & 0.74[ 0.26;1.22 8.1%
12.  Moreno & Valdez 2007 II 5 1.46 [ 0.94: 1.98] 8.0%
13.  Slogget, 1972 B 1.37 [ 1.09; 1.65] 8.8%

Random effects model <1> — 1.13 [0.72; 1.54] 100%

3210123
Hedges'g

Figure 2.3.Forest plot for the observational learning on ofiye measures of learning.

2.4.2.2 Summary effect on subjective measures of learning
The summary effect from 6 studies reporting congmas regarding subjective
measures of teachers” learningyis 1.07,SE=0.24, 95%CI [0.60, 1.54],p < .001, indicating
statistically significant large positive effect observational learning on learning outcomes.

The analysis also showed low to medium heteroggeonéieffect sizesQ (5) = 8.60,p < 0.001,
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7 = 0.13,12 = 41.87%. Figure 2.4 displays the individual effsizes for the studies in forest
plot. The relatively homogeneous effect sizes imismation with the small sample size led to
the decision to exclude effects of observationarrdag on subjective measures from the

further moderator analysis.

Study 95%-Cl Weight

|. Haverback & Parault 2011 == 0.80 [ 0.52;1.09] 37.0%
2. Lee & Ertmer, 2006 —e—  214[112:316] 14.2%
3. Moreno & Valdez 2007 1 L 0.69 [0.27;1.67] 15.4%
4. Moreno & Valdez 2007 II —E— 0.90 [-0.19; 1.99] 13.0%
5. Wang & Ertmer, 2003 I —— 1.97 [ 0.34; 3.40] 2.7%
6. Wang & Erfmer, 2003 II - 0.90 [-0.50; 1.86] 11.7%
Random effects model — <= 1.07 [ 0.60; 1.55] 100%

1
3 210 1 2 3
Hedges' g

Figure 4 Forest plot for the observational learning onjsctiive measures of learning.

2.4.2.3 Estimation of publication bias for summary effects

The funnel plots for effects on teachers” learnmmgasured by objective and
subjective measures in Figure 2.5 provide an iridicahat the sample of studies selected for
meta-analysis is not affected by publication bks. both objective and subjective measures
Trim’n’fill technique also supports the absencepablication bias, no studies are missing on
the left side of the funnel plot. Fail-safe N susjgethat the number of additional studies with
zero effect that would be needed to increase thalye for the meta-analysis to above 0.05 is
993 studies for objective measures and 78 for stilsge which goes in line with the size of the

effect and power estimation of the meta-analysis.
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Figure 2.5.Funnel plots: the summary effects of observatitesining on teachers” learning.

Figure 2.6 presents the results of implementingipre analysis, which support the
claim that the studies contain evidential valueg@ading to continuous tests for the whole and
the half of p-curvep < 0.01). For objective measures 11 statisticalgniicant @ < 0.05)
results were used to create the curve, 9 of theme Wwelowp < 0.025. Two results were not
used as they were nonsignificapt ¥ 0.05). For subjective measures the observedrnygecu

includes three statistically significar € 0.05) results, all of them belogr< 0.025. Three

nonsignificant results were not used to createstade.
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Figure 2.6.P-curves for the summary effects of observatiteaining on teachers” learning.
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The R-index was calculated for all the studiess®eas the replicability and power of
the effect sizes used for the analysis. It assesme@drobability to find the reported effect if a
study is replicated, in meta-analysis it assedseprtobability of replication studies to find the
reported effect. The R-Index for objective measusgzresented in Table 2.2. Six studies had
80% and higher R-index and were significant. Frora $tudies with R-index below 50%, two
studies were non-significant. The R-index for satiy@ measures is presented in Table 2.3.
Table 2.2

Replication indices for objective measures of teaghearning.

Observed p<.05 (%) Inflation R-Index

Study power Rate (%)

Bloch, 1977 0.48 50 0.02 47.00

Claus, 1969 1.00 100 0.00 100.00

Crooks & Gifford, 1992 0.48 50 0.02 46.00

Gettinnger & Stoiber, 2014 1.00 100 0.00 100.00

Koran et al., 1969 0.61 100 0.38 22.00

Koran et al., 1970 0.08 0 0.08 15.00*
Koran et al., 1971 1.00 100 0.00 100.00

Koran Jr. et al., 1972 0.16 0 0.16 32.00*
Kubany & Slogget, 1991 0.81 83 0.02 79.00

Lavin, 1992 1.00 100 0.00 100.00

Moreno & Valdez, 2007 | 0.52 50 0.02 54.00

Moreno & Valdez, 2007 I 0.92 50 0.42 100.00

Slogget, 1972 0.82 83 0.02 80.00

Average 0.68 67 0.09 67.31

Note * reported non-significant results.
Table 2.3

Replication indices for subjective measures oftiees learning.

Observed p<.05 (%) Inflation R-Index

Study power Rate (%)
Haverback & Parault, 2011 0.75 75 0.00 75.00
Lee & Ertmer, 2006 1.00 100 0.00 100.00
Moreno & Valdez, 2007 | 0.98 100 0.02 97.00
Moreno & Valdez, 2007 I 0.21 0 0.00 41.00*
Wang & Ertmer, 2003 | 0.87 100 0.03 94.00
Wang & Ertmer, 2003 I 0.25 0 0.00 50.00*
Average 0.68 62.5 0.00 72.83

Note * reported non-significant results.
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2.4.3The Role of the Presentation Format and the Measuseof Performance
(RQ2)

The presentation format, the measures of performand their interaction were
analyzed to address the heterogeneity of the sffdabbservational learning. The results of the
Q-tests for both moderator variables support theuraption that the presentation format,
Q(2) = 14.26)p < .01, and the measures of performai@@d,) = 6.32;p < .01, were statistically
significant moderators for the effect of observadiblearning on learning outcomes measured
with objective measures.

Presenting (observing) models in vivo resulted irsignificant positive effect of
observational learning on the objective measurdgarhing outcomes. There were only two
studies which reported using this presentation &rnThis provides insufficient evidence
about the effectiveness of this type of observatod does not allow the assessment of the
combination of presenting and measuring formatsarhiag with text and video models
showed comparable effects (see Table 2.4).

Pre-service teachers utilized the observationahieg similarly well for the actual
performance and written measures. Measuring aperdbrmance at the post test appeared to
indicate more gain than if written measures wemrdu$ut the data was insufficient to make
conclusions about the best way of measuring thevledge gain. The combination of text
presentation and written measures Yyielded simigsults to the combination of video
presentation with actual performance (see Tablg 2.4

Although there was some heterogeneity left withia groups, the included studies
were not enough and provided insufficient data dentify other possible moderators.
Considering the identification and correction foabpcation bias and the questionable research
practices, no biases were detected. The contintesisfor p-curve analysis supported the
evidential value of the results and the replicapilndices were acceptable for all of the

moderator levels.
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Table 2.4.

41

Results from the Moderator Analyses Examining Biffees in the Adjusted Post Test Mean
Effect Sizes for Observational Learning to Non-@attonal Learning Conditions.

Moderator
variable

g 95%Cl

n (k) eV -

index

2

|2

Presentation
format
Video

Text
Presence

1.06 [0.50, 1.62]
1.09 [0.59, 1.59]
2.36[1.71, 3.02]

494 (11) 1 63%
152 (3) 1 99%
30 (2) 1 -

0.82
0.13

95.98%
68.36%

Measures of
performance
Performance
Written

1.24[0.73, 1.74]
1.10 [0.50, 1.69]

408 (9) 1 65%
194 (5) 1 82%

0.52
0.36

93.25%
81.19%

Interaction of
presentation
format &
measures of
performance
Performance
+ video
Performance
+ text
Written +
video
Written + text

*

1.08 [0.45, 1.71]

1.31 [0.43, 2.20]
1.10 [0.46, 1.73]

378 (7) 1 62%
78 (1) - -

196 (5) 1 69%
152 (3) 1 98%

0.69

0.87
0.19

96.29%

87.24%
61.15%

Scaffolding
Not after. &
During

Not after.; not
during
After &
During

After; Not
during

1.10 [-0.12, 2.31]
0.85 [0.48, 1.21]
1.80 [0.78, 2.82]

1.30 [0.39, 2.21]

174 (3) 1 67%
342 (9) 1 59%
87 (2) - -

141 (3) 1 88%

1.09

0.21

0.56

95.01%

78.71%

88.70%

Note: *p < .05 significant;

! evidential value: 1= significanp& .01); 0 = nonsignificanip(> .05);

7° = between studies variance component
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2.4.4The Role of the Scaffolding (RQ3)

Table 2.4 displays the analysis results of the cefigf two types of additional
instruction (scaffolding) and their interaction. eTtiirst group illustrated scaffolding only
during observation (i.e. using cognitive promptsservation protocols or similar tools to focus
the students” attention on the core elements ofdibeerved model); the second group
illustrated results for using no scaffolding at #fle third group illustrated use of continuous
scaffolding (during and after observation); and fimeh group — additional instructions after
observation (discussing the model observed, ansgehie questions to the observed model,
writing reflections or similar activities).

From the results it is noticeable that continuocaffelding was the most effective
type of support. It also had the highest repliggbindex possible, which in line with the
previous research findings, provides the supporiidence for the claim that support is need
as much possible at least in the initial stagele@fming for pre-service teachers. Absence of
any scaffolding was the least effective. Two typésscaffolding (provided either after or
during observation) were comparable when it conoethé size of the effect; however the
studies included in the analysis indicate thatdffect of scaffolding during the observation
should be interpreted with caution as it might het considered significant (confidence
intervals include zero). The wide confidence inédsvand the high heterogeneity for the
studies with scaffolding during the observation Imide due to the differences in the
methodology of the studies. Although the heteroggrstayed high within groups, further
moderator analysis was not possible due to ingefftadata. The evidential value of the results
was supported by the continuous test in p-curvdyaisa and the replicability index was
acceptable for the three of four levels of moderalbe fourth level provided insufficient data
for calculation of the R-index.

Scaffolding given to control group failed to becoasignificant moderator: there was

insufficient variance between two levels of moderdscaffolded/unscaffolded control group),
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Q (1) = 1.57,p = 0.15, ns. Moreover, no conclusions could be dréw the condition when
the control group received any kind of instructidifferent from observation (lecture, pre-
discussion), which was not presented to the exmariah group. Although the effect of
observational learning on learning outcomes renebsignificant, indicating the added value
for pre-service teachers’ acquisition of knowledge skills, evidential value of these results is
not supported with p-curve analysis (continuous fi@sevidential value p > 0.05).This might
be an indicator of insufficient amount of studieshat the results appeared by chance.

2.5 Conclusions

The current meta-analysis was conducted on thefdeél studies measuring the effect
of observational learning on learning outcomes ek by objective measures (13 studies)
and subjective measures (6 studies) to addressizheand magnitude of summary effect of
observational learning and some moderators affgt¢hia knowledge gain and skill acquisition
(presentation format for the model, measures afaue, scaffolding).

Due to methodological issues a range of methodssess possible publication bias,
power and replicability of the study were appliedthe initial stages, studies using subjective
vs. objective measures were analyzed separatelgegicould have measured different aspects
of learning. Although the integration of the effeébr both subjective and objective measures
yielded similar results, the effects of the studiesre not combined for further analysis, to
avoid integrating conceptually different outcomes.

Although 6 and 13 studies is a relatively small gemfor the meta-analysis, the
results indicated that as large positive effects estimated and no publication bias or data
manipulation detected, the current sample size evamigh to draw conclusions about the
summary effects for this meta-analysis. Resultshef moderator analysis opened a call for
more research in the area to clarify the role efrirctional support and its amount to enhance

learning acquisition.
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In line with cognitive and social-cognitive the@i€Bandura, 1986; Huitt, 2004;
Sweller, 2005) and recent research (Chi, Roy & iHas, 2008; Fryling et al, 2011) that
claims observational learning to be effective mstional for the acquisition of complex
cognitive skills, current meta-analysis supportedesvational learning to have high effect on
learning outcomes (both subjective and objective).

Presentation format and measures of performanceg@no be statistically significant
moderators, but the size of the effect was sinfitiveen different groups. This could be due
to relatively small sample sizes that led to inseshvariance of the effects. Observation in
vivo (direct observation) seemed to be a very psomgi approach and therefore needs further
exploration. On the other hand, despite its efiectess it might be ethically and technically
difficult to use the in vivo approach to educateigaamount of pre-service teachers. The main
idea of direct observation is not to alter the l@aem environment so no more than 1 or 2 pre-
service teachers can observe a situation in vino ifechnology support is used. Video and text
models according to the current meta-analysis madghtsimilarly well, as they allow for
focusing on details, re-watching important momeantd reflecting on them, in other words
share strengths and can be used interchangealby.isTparticularly important for planning
research, as it allows to reduce the resourcestilhdeach similar effectiveness. The findings
also indicate that if presentation and measurerfentat are combined as moderators, the
results are difficult to interpret in favor for ongood combination, but it shows that
observational learning can work in different cir@tances.

It is worth noting, that although many research@hi et al., 2008; Dianovsky, &
Wink, 2011; Glogger et al., 2009; Hubner, 2009; \@mg & Rummel, 2010) emphasize that
observational learning is only effective if propedcaffolded, results of this meta-analysis
show that the effect stays medium even if obsewmatilearning is not additionally scaffolded.

This might be due to the fact that researchersidideport all the additional instructions given
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to students in the course of the experiment. lidcalso mean that even a brief instruction is
enough for students to start learning from the rhode

On the other hand, in line with the theoreticahfeavork and the empirical findings,
using scaffolds might significantly increase tharkeng gain from observation by removing
distractions, misinterpretations or other countedpictive phenomena. Scaffolding only during
observation had mixed results and could have bgen distracting or overloading for pre-
service teachers. In other words, scaffolding duobservation without meaningful follow-up
is a lost opportunity to get the most from obseoratl learning. When compared with other
instructional methods (e.g. lecture) observatideatning still might have additional value, but
as there are insufficient data to reach the evidewdlue for this comparison, more research is

needed before any conclusions can be drawn.
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3 Measuring Lesson Planning Competency: The Scale Delepment

The third chapter presents the theoretical framkwsiyme methodological issues, the
procedure, and the results of the scale developioemieasure a lesson-planning competency
in elementary school physical education pre-serve@chers. The chapter starts with the
general introduction to the theory and the researcltompetence and then deepens into the
teaching competence in more detail. The boundapromgch was implemented to define
teaching competence and in particular the lessanAohg competency as its essential part. The
relationship between lesson planning competency @her concepts related to teaching
competence (professional vision and teacher deeisiaking) were also discussed to better
define and specify the measurement model.

Although recent research suggests several dimenstmobe considered in measuring
competence, the study adopts the unidimensionabaph, as it focuses on the rather specific
part of the teaching competence. Theoretical fraonkwand research findings provided in the
first section allowed formulating goals and hypaite for scale development and defining the
criteria to select the statistical methods.

The method section starts with an introduction e ittem response theory (IRT)
approach and its advantages in designing a scaledasuring a competence in general and
the lesson planning competency in particular. Méttagical issues and assumptions of the
IRT approach are discussed to address the needshyputheses of the current study.
Following the justification of the selected statiat method, the sample, design, and procedure
of development and testing the measurement tool dascribed. The process of scale
development is presented together with intermediageilts to justify the decisions about
removing irrelevant or unfair items.

The result section includes the description of final scale and estimation of its

reliability and validity. The chapter ends with tdescussion on some limitations and further
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implementation of the measurement scale. The meamnt scale is implemented in the
empirical study (see Chapter 4).
3.1 Problem statement and the theoretical backgrounds

Over the past two decades, several studies hantifidd some methodological and
practical issues with measuring teaching competemzk skills in research (Ingvarson &
Rowe, 2008; Van Der Vleuten, 1996). For exampleessd researchers, who focus on the
measurement of competence (Epstein & Hundert, 2R62ppen, Hartig, Klieme, & Leutner,
2008), performed explorative and descriptive stsidileat provided information on the content
and the context of teaching, but did not assessulaéty of teaching or suggest interventions
to foster the development of the competence. Thaitguassessment would be beneficial for
developing programs and courses to educate teachersontrast, several other studies
introduced interventions to foster specific teacls&ills (e.g. a classroom management,
presentation, setting up working environment, etmpst often based on a single didactic
principle (Crooks & Gifford, 1992; Koran Jr., 196Rpran Jr., 1970; Slogget, 1972) such as
teaching a very specific topic or using a sped¢éaching technique.

As a teaching competence is not merely an addafoseparate skills, measures of
acquisition of single didactic principle can hargipvide enough information to measure and
assess the level of teaching competence or pravsights for development and improvement.
Therefore, the current chapter is dedicated ta#welopment of a measurement scale that can
close the gap between assessing local effectsrmst®f the acquisition of very specific
teaching skills and assessing a level of teachomgpetence as a more general measure of
knowledge and skill acquisition. The boundary apploto competence (Stoof, Martens, Van
Merriénboer & Bastiaens, 2002) was used to defireerhodel of teaching competence and
develop the measure, The Rasch scale proceduresused to establish a general assessment

of teaching skills contributing to the teaching gatence.
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3.1.1 The Boundary Approach in the Definition of Competere

Competence is a widely used concept in researadssisg the quality of education
and to identifying challenges. Shavelson (2010)nesfthe competence as a combination of
physical or intellectual skills and/or abilitiegyrceptual and procedural knowledge to enable
performance in a standardized situation, which ith@ same time authentic, assessed by some
level of the standard. Competence can be learnedmpoved and it draws upon an underlying
complex ability. According to the most recent revief Blomeke and colleagues (2015) any
definition of competence should involve complex mitige skills and abilities along with
affective and volitional factors, which allow therspetence to work in situations of interest.
Blomeke and colleagues (2015) suggest approachimgpetence as a continuum, a process of
realizing knowledge, skills, and motivation intorjpemance rather than merely dichotomous
construct. The present study will focus on the tgvaent of the cognitive part of teaching
competence, taking into consideration that motoretl factors should be assessed
independently during developing teacher progranasesnpirical studies.

The term “competence” is often used in psycholagiycation and other disciplines.
There is some common understanding of teaching etenpe. Nevertheless, definitions and
approaches vary significantly between researcliggitjs, competence can be interpreted either
as standardized requirement, intended outcomeaoniley, measure of ability or as a process

leading to performance or even the performancé {fsee Table 3.1).
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Table 3.1

Definitions of competence

Authors Definitions

Carroll. 1993 Co_r_n_pet_ence as general dispositional construct|entaal
abilities independent from context

Competence as a general set of complex cognitille ghat

can be modeled and learned independently from fgpeci

situations.

Chomsky, 1968;
Patel et al., 1996;

McClelland, 1973;

Weber & Westmeyer,
1998; Weinert, 1999;
Koeppen et al., 2008

Competence as a context specific construct, detoyettie
range of situations and tasks to be masteredaictien
between situational challenges and the abilitigh@fperson.

White, 1959; Competence as a combination of knowledge,cognstés
Epstein, 1973; and motivational factors, competence as part dfcselcept.

Competence as a continuous process connectingsdispal
Blomeke et al., 2015 and motivational factors, specific knowledge andislith the
performance in specific situations

Therefore, the first step to develop a measure tefine a specific competence. This
can be done in several ways, but one of the mamtiging approaches is the boundary
approach to competence proposed by Stoof, Mariéas,Merriénboer and Bastiaens (2002).
Stoof and her colleagues emphasize that it is YWaallely possible and not even necessary to
come to a single true definition of competencetdag they proposea constructivist approach
to come to the variety of competence definitiorisniyy the context in which each of them is
used. To do so, they suggest two techniques: irmitiand outside-in.

The inside-out technique assumes that the definition of competesicould be
formulated by identifying its position along seVedamensions (not necessarily only on the
extremes): with a focus on personal vs. task charatcs, individual vs. distributed
competence, specific vs. general competence, cemgetas a level or competence having
different levels within it, and teachable vs. ned¢hable competence. Identifying the position

of the competence definition along these dimensisn&n important step to define the
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competence, its elements, and application for rekear practice. Moreover, apart from
identifying the competence structure from the iasid is very important to emphasize the
difference between the competence and related tefhis is theoutside-in techniquand
contrasts the competence with terms such as peafarey qualification, ability, expertise,
knowledge, skills and attitudes, etc.

The second step would be to formulate the expecigtior each level of competence,
namely what would make a better performance. Famgte, would the pre-service teachers
with higher competence level notice more detailsnduthe observation use specific depth of
elaboration or use more terminology, compared tgarvice teachers with a lower level of
competence. The third and final step would be sgieitems to measure the competence and
pilot them on pre-service teachers.

3.1.1.1 Competence vs. knowledge and complex cognitive skil

Competence and cognitive skills are strongly relate each other. Cognitive skills
(together with knowledge and motivational factoasg considered the building blocks for
competence. Stoof et al. (2002) emphasize that etanpe is more than the sum of domain
specific knowledge, skills and motivational factothiese building blocks are strongly
interconnected but have different weights in ddfar situations and also meta-cognitive
knowledge and skills come into play.

Motivation, attitudes and beliefs play a large rolehow knowledge and skills are
obtained, connected and lead to performance. Havioig@ knowledge or higher skills (i.e., in
self-regulation) might influence motivation in a ywthat teachers spend more effort or are
more satisfied with their work, or instead mighthex choose the strategies they feel confident
with. However, in general, motivational factors Isuas values, attitudes, and beliefs are
difficult to change (Lai, 2011), and might thus bex® a barrier to develop skills and obtain
knowledge, instead of serving as a good predictdeacher performance. It is important to

address the teaching beliefs and motivation insassent, but firstly, it can be problematic to
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obtain/construct acceptably objective and reliabsasures. Secondly, the rather stable nature
of attitudes and beliefs make it difficult to chanem, the focus should rather be on teachable
and changeable components of competence.

Knowledge is another building block of a competefi@acher professional knowledge
consists of (1) general pedagogical knowledges(®ject matter (or content) knowledge, (3)
pedagogical content knowledge, and (4) knowledgecartext (Grossmann, 1990). The
concept of pedagogical content knowledge is clogedching skills and teaching competence,
as it includes both knowledge of content (“whatid&knowledge of pedagogical principles to
deliver this content (“how”). Nevertheless, knowifvghat” and “how” does not automatically
lead to effective performance and therefore shaoldbe used interchangeably with a concept
of competence.

Knowledge is important as it defines content tadeaeght, goals and objectives as well
as teaching strategies and methodology to be Badarative knowledge is relatively easy to
measure in a reliable and objective way, for examipl a multiple-choice test, but knowledge
itself does not lead to performance. The meta-amallgy D’Agostino and Powers (2009),
reports that test scores are low to moderatelyta@gldo teaching competence and the
performance in preparatory programs (applicatioknmwledge and skills obtained in training)
was a better predictor of performance. Knowledgaeukhbe applied to a situation, and it is
where cognitive and meta-cognitive skills come iptay. A high level of cognitive skill is
associated with related knowledge and indicatesitisintegrated and can be flexibly used in
different teaching situations.

Therefore, complex cognitive skills are the buitginlock with more weight, because
this can be diagnostic to assess competence inajeral is directly connected to performing
the activity and therefore more observable. Duéh@r interrelation with other components,
cognitive skills might identify problems with otheomponents and itself. For example, if there

is a lack of knowledge, motivation, or cognitivallskhe assessment can show this, provided
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that the measurement scale for the assessmendeonsill factors of interest and measure
them in an objective and reliable way.

Although this dissertation focuses on cognitivdlskdo make inferences about teaching
competence, it does not mean that competence ¢eiped as narrowed down to the single
skill. The simplification is only for the purposé measurement and it can be partly overcome
if not a single cognitive skill, but a more compleanstruct (including underlying knowledge
and controlling for attitudes and beliefs) would neasured and analysed. See Chapter 3 for
more detail.

3.1.1.2 Competence vs. competency

The terms “competence” and “competency” both appeagsearch and are sometimes
used interchangeably. Blomeke et al. (2015) emphasiat although competency can be part
of competence, both terms have a similar strucitee a combination of knowledge, skills and
attitudes).The term “Competence” (plural “competes”) is the broader term of the two and
used in holistic approaches, whereas the term ‘ftency” (plural “competencies”) is used
in analytic approaches and is considered to betaopaompetence. Another point of view is
that competency is used more in relation to taskadteristics (what are the elements of the
tasks to be performed to perform effectively?), bampetence is more related to personal
characteristics that lead to superior performan8®df et al., 2002). Regardless of the
differences, both competence and competency ararded as learnable and can thus be
improved (Epstein & Hundert, 2002; Shavelson, 204@jnert, 2001).

To conclude, researchers treat competence as the meneral construct, and
competency as the narrower construct focusing morgpecific task. This dissertation uses the
approaches of Stoof et al. (2002) and Blémeke .e(28115) to develop a scale to measure
lesson planning competency as a more specific earisto enable future empirical studies
which in turn can allow to make inferences abod¢aive instructional methods that can be

used to foster teaching competence as more gesrsiruct.
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3.1.2 The teaching competence: definition and core elemen

Hunter (1976) defines teacher competence as theioation of “what” (intended
objective) and “how” (using appropriate principlemnd techniques). In their systematic
literature review Gaudin and Chalies (2015) alsgleasize that in teacher education the
knowledge and skills that are typically trained aelective attention, knowledge-based
reasoning, building knowledge on “how to interpaed reflect”, and building knowledge on
“what to do”.

As mentioned in the General Introduction, this elitation uses the term “teaching
competence” to emphasize the focus is on activgig$ormed by a teacher, rather than on
stable teacher characteristics. Using Stoof ef28I02) definitions of competence dimensions,
the focus of teaching competence is rather on Bpedistributed teachable competence that
can have different levels (low or high) and on taklaracteristics (tasks to be performed for
teaching to be effective). The research in Teaddrcation addresses the whole range of
theoretical and practical questions and uses a auwibrelated terms: teacher qualification,
performance, expertise, teaching (or teacher) ctenpe, etc.

Teacher qualificationis associated with obtaining a teaching degreerdoty to
national standards (e.g., certificate, diplomaimiilar). It represents proof that a person has the
knowledge and the skills to teach. Competence hewean exist even prior to a formal
gualification.

Performancecan be defined as observable behavior. Performaanebe effective,
average, or poor, although poor performance is Ijnogtver associated with qualification or
competence. To contrast, competence is usually observable by itself, but rather an
underlying prerequisite for efficient performan&uiccessful performance in teaching is that
teachers set learning goals in such a way that #ueyesses learners’ needs (e.g., goals to

foster skill acquisition, provide safety, challeraged positive attitudes towards discipline).



54 Chapter 3: Measuring Lesson Planning Competenoy:Sidale Development

Expertise according to Herling (2000), refers to optimafiaéncy (given that
competence is minimal efficiency). Expertise is thistinguishes between experts and
novices — highly efficient performance as a restildpplied skills, knowledge and experience
rather than chance.

Teaching competengs a product of (1) pedagogic and domain specifieceptual and
procedural knowledge, (2) complex cognitive skalsd (3) motivational and affective factors
that lead to effective planning and successful queténce in classroom situations. As a
product of these three elements, teaching competeart only lead to effective performance if
all elements have a positive value. In other wondgtivational factors play an important role
for successful performance, as without motivatiaarg¢ or negative value) knowledge and
skills will not be applied, without knowledge orilik motivation will not lead to success,
without specific knowledge the content of the lesadll be missing.

3.1.3Lesson planning competency

Lesson planning is an essential part of teachimgypatence as it provides a structuring
and organisational aid to the teacher. Throughrahgnteachers decide about specific skills
and competencies that need to be fostered or &by the students, teaching and learning
strategies that can be used, and measures to assesfectiveness of the acquisition of the
skills and competencies targeted. Lesson plannamgtake different forms: it can be written
for each separate lesson or even a part of a lessietail, a more general plan for a month,
semester or school year, or just a set of idedasytout during a lesson. Each lesson plan
consists of the similar components, which mighgtgly vary according to the type of the
lesson (Duplass, 2006).

The first component is the objective or the mainpkasis on the specific domain,
generally defined by state or national standardsohsiders the prior knowledge and the
students’ level of competence and provides sonexiiims to set more specific learning goals.

The second component is the content that will bfrested to meet the learning goals (as the
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same learning goal(s) can be achieved through rdiffecontent). The third and fourth
components depend on the selection of the conidet.third component is a list of materials
(equipment) to be used and the sequence of steatégie fourth is represented by procedures
that provide learning the content and achievinglélaening goal. Finally, the fifth component
of a lesson plan are the formative and summatigesasnent measures to obtain an overview
of the effectiveness of selected teaching and ilegrstrategies in achieving the learning
goal(s).

In sum, lesson plans help to produce lessons witfied structure (Jensen, 2001), as
they provide teachers with the opportunity to deidtely think about and set the learning
goals, select teaching and activities, and materiakded. This is expected in turn to facilitate
teaching by making sure that all important compémeme addressed, but also allowing for
time for creativity and personal professional depetent. A written lesson plan is also useful
for developing an objective and accurate assessragra lesson plan can provide insights on
where the knowledge gaps (or misunderstandings)namst likely to occur or whether
particular skills should be fostered.

3.1.3.1 Knowledge and skills needed for lesson planning

Content specific and general pedagogical and canakknowledge are prerequisites to
developing any lesson plan. Teacher should knowctimtent they teach, what they need to
emphasize and which challenges to pay attentiodhey should also be aware of teaching
strategies to use, their own strengths and weakaesgerms of teaching; as well as students’
age, preferences or special needs, their levebwipetence and experience to enable teachers
to apply planned teaching strategies. Teacherslghmiable to formulate a learning goal(s)
and decide on the most appropriate type of assesdmaletermine the effectiveness of the
lesson. There are two constructs in recent resehathcontribute to the understanding of the

role and structure of lesson planning as part athisng competence: professional vision and
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teachers’ decision-making process about lessonnipign The following paragraphs will
introduce these two constructs and their relatiothé lesson planning competency.
3.1.3.2 Professional vision

The professional vision concept describes how pegiagl and concept knowledge is
used to notice and interpret core elements of ass situations (Seidel & Stirmer, 2014). It
is therefore considered to be one of the essenbatponents of teaching competence.
Qualitative research describes several aspectagesthat define professional vision: describe
the situation, explain or interpret it, and predpmssible consequences. This three-stage
structure was confirmed by Seidel and Stirmer (R0d4their study about measuring the
structure of professional vision, and also overlajik the model of measuring competence as
a continuum, suggested by Blomeke and colleag2@$5]), namely with situation-specific
skills building upon each other (perception, intetption, decision-making) which in turn
predict the performance.

Professional vision can be considered a complexniteg skill with two
subcomponents: noticing and reasoning (Seidel &n$tty 2014). But as both require
application of knowledge, motivational components aifferent abilities—ranging from
setting and clarifying learning goals, providingppart and guiding, creating a learning
climate, reason and make judgements about thetisituan the classroom, predict the
consequences of observed activities—it can alsgeba as a broader construct — competency.
A study by Lefstein and Snell (2010) also definesfgssional vision as a combination of skills
(rather than a single skill) which involves socdllls, sensitivity to the classroom situation,
dispositions to notice elements of the lesson aphcities to reason the choice of teaching
strategies and activities. The empirical findingshe studies by Seidel & Sturmer (2014) and
Lefstein & Snell (2010) support that professionaion should be defined as a competency

rather than as a single ability or skill.
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At the same time, all measurement models of prafeat vision mentioned above
strongly rely on underlying abilities and cognitiskills, which are directly related to
observable performance, rather than knowledge divatmn. This aligns with Blémeke and
colleagues’ (2015) proposal to measure any prajaakicompetence by focusing on situation
specific processes, rather than stable traits sesasnent of knowledge itself.lt also supports
the argument that cognitive skills are a centralding block of any competence, and supports
the measurement model presented in this study.

3.1.3.3 Teachers’ decision-making

Decision making processes connect real classrotuatisins with practical actions
undertaken by teachers, and therefore these pexese a possible link to connect theory
(pedagogical and conceptual knowledge) with adeething. Decision making is considered
essential for teaching competence. The decisionfgakesearch builds on two main
assumptions: (1) teachers are professionals tla#ie judgements and decisions in complex
situations based on their thoughts and observabefme, during and after the lessons, and (2)
teaching behavior is influenced by these judgments decisions (Shavelson & Stern, 1981,
Borko, Shavelson & Stern, 1981).

Classroom situations might be unexpected and reqguimediate actions from the
teacher during a lesson, there is little time t&kenthese decisions, and therefore little time to
deeply analyse the situation, recall relevant thewrd appropriate strategies. As a result these
decisions are mainly grounded in experience teaclneady have, developed cognitive
schemata, teachers’ beliefs and values relatedaiching. The judgments and decisions made
after the lesson are directly connected to theasdns that occurred during the lessons (the
unexpected ones as well) and aim to assess thenl@éssterms of whether set goals were
reached, to analyse weak and strong teaching giteateand to think about possible alternatives
and changes that need to be made for the nextnledéaking decisions about planning is

therefore an essential part of lesson planning edemgy. To make these decisions the teacher
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should analyse his/her own expectations prior @ l#sson and the way the lesson actually
went, notice and recognise core elements of ttefecome up with explanations for possible
failures and predict/envision what the next lessiwould look like.

This links decision making about planning not owligh lesson planning competency,
but also with the professional vision. It shouldrimged that teachers usually do not have time
to make notes during their own lesson for latealte@nd typically they do not even exactly
follow their own plan, as unexpected situationsumeg) immediate responses. Unexpected
situations do not necessarily mean extreme or danogesituations, but each answer or
comment given by students might slightly change ¢barse of the lesson. To be able to
analyse the lesson afterwards, a teacher shosldafirall recall all the relevant and important
moments in detail (Shavelson & Stern, 1981).

If teachers (pre or in-service) have an opportutotypbserve a lesson conducted by a
fellow teacher, it can be easier for them to tnabat is happening during the lesson. However,
this also sets other challenges: they should itifercognitive processes and thoughts of the
others that lead to the decisions they observenduttie lesson. Nevertheless, in general,
observing and analysing the lessons held by ottaersvell as own lessons) provides a great
amount of information for planning of own futures$®ns. The processes that are involved in
judgements and decisions are similar for analysing’'s own lessons and lessons held by
others. In other words, the assumptions about Hmvlésson was planned (setting goals,
choosing teaching strategies and expectations tcbmes) can be implied from the lesson as
the final product of this planning.

Van Lehn defines cognitive skill acquisition as @iciepg the ability to solve problems
in a context, where knowledge is more importanhtplaysical strengths (Van Lehn, 1996). To
acquire this ability the first step is to noticedarecognize the situation, an example or an
action as relevant, and as a situation, in whiehl¢larned principle can be applied, the second

step is the matching of parts of the principle vatrts of the problem to be solved (mapping),
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followed by third step of principle application aitsl generalization as a fourth step. Applying
Van Lehn’s model to the context of lesson planrigayls to the following steps: the teacher
observes/recalls the lesson, identifies or knowsdmance the goal(s) set by him-/herself,
recognizes important elements (asking studentstigngsconnects these elements with theory
(pedagogical and content knowledge), makes infe®m@bout their use and decides whether
the technique/strategy was effective for reachimglésson goal(s), and also decides to use this
technique/strategy or change it for the other lesdn this way the teacher develops an
understanding of what teaching strategies matchvhiat learning goal(s) and can solve
problems (plan lessons), and make decisions aheuide of teaching strategies.

Borko, Shavelson and Stern (1981) developed a sehemmch included factors
contributing to teachers planning decisions. Amtmgse factors were information about the
students, instructional task and educational belibht led to the estimation of students’
aptitudes and instructional decisions. Furtherdiacthat specifically influenced instructional
decisions were task related strategies, materiadsadternatives for strategies and materials,
but also instructional constraints and externalsguees. Borko and colleagues (1981)
recognised the important role of teacher charasttesi their motivation, beliefs, cognitive
processes and inferences. In other words, in adiitd national standards, objectives and
tendencies, teachers’ judgements, expectations,isides, hypotheses in predicting
consequences (actual planning) are essential fannplg a lesson. To conclude, a
measurement scale of lesson planning should asséisgng and recognition skills, ability to
set learning goals and make decisions about tleetaféness and possible alternatives for the
teaching strategies to be used.

A school curriculum is a general instructional plsimongly connected with state
educational standards. It is subject to the devety and implementation of modern trends
and scientific findings to better meet studentsd atate needs, although changes in general

take some time to be applied, and the most diragttew notice the change is to look at teacher
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education in particular domains. The current stal@assess lesson planning competency is
developed in the context of physical education latnentary school and should consider
several aspects to evaluate the relevance andrtaitthe planning activities.

3.1.3.4 Lesson planning in the domain of physical education

A review by Balz (2008) on physical education di@uis in Germany made its way
from the concept of learning different sports giioes and getting ready for competitions
(“Das Sportsartenkonzept” of Wolfgang Sdll) to eafimn as acquisition of general skills,
social competences and positive attitudes to spoidsplay (“Handlungsfahigkeitskonzept” of
Dietrich Kurz), currently going slightly in the éition of finding balance between acquisition
of positive attitude and learning skills and tecjugs essential for different sports disciplines.
Nevertheless, the change in the concept of spalisation in the last 30 years was rapid
enough to create confusion as to what is expected & physical education teacher. This is the
case especially at elementary school level, wheeording to the Bavarian regulation
(Bayerische Staatsregierung, 2008) a teacher @dgsigeneral teaching competencies and no
specific qualifications as a sports teacher to vairéin elementary school.

The focus of the lessons and the learning goalshgdgdy rapid technological
development and the rhythm of modern life set ndallenges for physical education at
school. To meet these challenge, teacher educstiomd focus on developing teacher skills to
become flexible and adaptive experts, who are #&blact and continuously learn in new
situations. Teaching lesson planning is one ofptiaetical solutions to become an expert, as it
helps teachers to implement their knowledge andemsipce, understand and assess the
effectiveness of the lesson and change teachiatggtes if needed. The domain of physical
education serves as an example and data sourtkefacale development and the empirical
study. The findings can be then generalized and use¢he future for teacher education in

other domains.
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In physical education, the learning goals address or several of the following
aspects: cognitive, psychomotor, attitudinal, sslieem and social competence. Cognitive
goals refer to knowing, understanding, and applyifiggese goals deal with students’
knowledge, and its demonstration. The psychomataisginvolve the acquisition of physical
skills, accuracy, dexterity and endurance. Attitiadli self-esteem and social competence goals
involve attitudes, values and emotions that stugldavelop and/or experience, and that evolve,
change or end as a result of taking part in phiygdacation activities. Although teaching
goals may vary, the lesson structure is usuallgdiXFroschmeier et al.,, 2016). The lesson
should start with a lead-in into the lesson andmvap activity for the muscles, the main part
is usually a workout, training and other activittesachieve the learning goal; the lesson ends
with a cool-down phase that can also include raflacand follow up. The main part is the
longest phase and usually most of the teachintegies are applied during it, but both lead-in
and follow up phases support the learning goalsiodild be thought through as well.

Methodological approaches and teaching strategi@hysical education are similar to
the ones in other domains. As in other domainsethee several methodological approaches to
introduce new information or skills: inductive axpdorative approach, when students can be
creative and find out some features on their owns &pproach is also usually associated with
a holistic approach, when a task/exercise is nokér in individual parts, but trained as a
whole; the deductive or teacher guided approado (edlled analytic-synthetic) infers that the
learning goes from parts to the whole. It is oftesed to train and better coordinate existing
skills.

3.1.4 Defining the measure and the scale development

Inspired by Blomeke et al.’s (2015) suggestion, theasurement model for lesson
planning competency evolved. It connects alreadtainbd pedagogical and conceptual
knowledge in physical education, teaching expegeas well as pre-service teachers’ beliefs

and motivation with their performance through sitmarelated processes. In the framework of
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pre-service teacher education, these processessporrd to lesson planning competency.
Hence, the main focus of this study is on measutiegfollowing processes: (a) noticing and
recognition of lessons’ core elements and teacsirajegies, (b) matching these core elements
to the theoretical framework, (c) assessment of dffectiveness of these core elements
followed by suggesting own ideas to refine the aamments, and (d) the actual planning of
one’s own lesson. The main emphasis is on fosteahiegdevelopment of complex cognitive
skills (analysis and planning of classroom ac#g}i Motivation and knowledge elements are
fostered in a pre-service teacher education candeare assessed as control variables.

The teacher’s ability to plan their own sports tesseffectively (formulate the learning
goal(s), select teaching strategies and decide fimttigeness assessment) might strongly
depend on their ability to notice and recogniseeagements of a sports lesson; this is also
based on their prior conceptual knowledge in plafstducation and pedagogy. On the other
hand, the opposite statement might also be trueaithers are good at planning, they are also
good in noticing and recognizing core elementsha ksson. In line with the review by
Gaudin and Chalies (2015) this study adopted vidaterials to activate pre-service teachers’
knowledge and test their lesson planning competency

3.1.4.1 Aims of the scale development and hypotheses

The goal of the current chapter is to develop adiomensional scale fitting the
assumptions of the Rasch method to measure ledsmmipy competency in pre-service
elementary school teachers in physical educatidnclwwould provide information about
levels of competency and possible knowledge gapschwneed to be filled in during pre-
service teachers” training. It is assumed that ddmensional model can capture lesson
planning as a single construct with different pssss having different difficulty (noticing on
the easier side of the scale, analysing and exptain the middle and suggesting new ideas on
the more difficult part of the scale), but buildingon each other to define lesson planning

competency (Hypothesis 1). Some might argue treattimpetency might and even should be
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represented as a multidimensional construct asella¢éed processes are distinct even though
they contribute to the same performance. A two-disi@nal model might rely on the fact that
lesson planning consists of two related, but ystimtit processes: noticing, recognising and
describing given situations on the one hand, aedtitry, explaining and predicting outcomes
for own ideas (planning own sequences, suggestitegnatives) on the other. A three-
dimensional solution assumes, similarly to profasai vision, description, explanation and
prediction as related but still separate procetSeslel & Stirmer, 2014).

This study adopts the unidimensional view on legdanning competency. One of the
rationales is that lesson planning competency rslatively narrow construct compared to
teaching competence as a whole. Moreover, thisystoclises on the initial stages of scale
development and it is therefore more important easure the related skill in an accurate and
the reliable way, rather than to prove that thesueais independent of related processes. The
main goal of the study was to select appropriateern@ds and develop a scale representing the
complex skill of lesson planning competency. lagsumed that that the items of the scale can
be clustered (Hypothesis 2a) and that the speniiilnpetency level can be assessed based on
item difficulty (Hypothesis 2b).

3.2 Method
3.2.11tem Response Theory Approach

The Item Response Theory (IRT) suggests a set tfiade that allow to design and
validate a measurement scale to address the abiilitye test-taker. Unlike the Classical Test
Theory (CTT), which relies on the idea of a truersc(Cronbach, 1951) and estimates the
observed scores as some deviation from this troeesdue to some random measurement
errors, IRT relies on the estimation of probabilibat a test-taker with certain ability will
answer the test item correctly when the difficudfythe item is taken under consideration. This
IRT approach helps to design a more robust andsé&aile and overcome several shortcomings

of CTT. First, item statistics in CTT are not inkgat characteristics of the item, but depend on
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the particular sample it is obtained from. Secaetlability in CTT strongly depends on the
concept of parallel tests, but even the same par@omever be exactly the same when retaking
the same test (and factors influencing this ared har control, e.g. fatigue, distraction,
forgetting, remembering, obtaining new knowledgeskitls beyond the test situation, etc.).
Table 3.2 presents a short overview of the maitufea of Item Response and Classical Test
Theories.

Table 3.2

Comparing features of IRT and CTT approaches falesdevelopment

Feature IRT CTT
Obtained score depends on Obtained score is deviation
Theoretical model characteristics of the item and from a true score due to
the ability of a test-taker measurement error

Higher ability is higher Higher ability is directly

Score interpretation probability that the test-taker  represented by higher

will answer difficult items number of correctly
correctly answered items
Item statistics Invariant Sample-dependent
Analysis of dichotomous data Yes No
Control for accidential events Yes No
(guessing, errors)
Items provide enough Items demonstrate test-
Reliability information for different retest reliability
levels of ability (Chronbach’s Alpha)

The IRT approach suggests the solution, which igariant in terms of item
characteristics, and the probability of answeringprrectly depending on the test-taker ability
(but not on other characteristics as social baakgitpgender, etc.). It also enables control for
guessing and mistakes, so the amount of abilitydegeto answer the item correctly is
independent from accidental events. It is also karbting that IRT can better deal with
dichotomous data than CTT, the Rasch frameworlpéasof IRT) is developed to work with

dichotomous data. Therefore, Rasch and (IRT in iggnsuggests ways to design a more fair
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scale, especially in learning situations, as it batter handle variability in learning situations
and does not assume scores to stay stable fronoteest, but rather allows knowledge/ability
to change, without being a threat to the reliapitf the measure. The Rasch framework is
particularly suited for the current study as ibais to distinguish items that can be answered
by students with higher ability and therefore pdavinsights into what knowledge/skills might
be missing in students with lower ability.

The Rasch framework requires that several basiengssons are met (Backer, 2001).
The first assumption is that, in case the testrtikews the correct answer, he/she will answer
the question correctly. The second assumptionlega independence of items, which means
that answering correctly or incorrectly to eachivighal item should not fully depend on a
correct or incorrect answer to another item. Ireotlvords, items are allowed to correlate (as
they are supposed to do in order to measure the &emt trait), but this correlation should
not be too high, and items should be phrased iayathat they can be answered independently
from each other. The most common test in IRT temheine local independence of binary data
is calculating tetrachoric correlation, which esdtes the possible correlation if the data was
measured on the continuous scale. Items are coadidecally independent if most of the
correlations are below .30 (Cohen, 1988). The thsdumption is unidimensionality, that is,
the scale only measures one latent trait (knowledgeél, ability, etc.) but not multiple
independent or partly related traits. It is usuadigted by goodness of fit tests based on the
Chi-square distribution. The fourth and final asption concerns the shape of the item
response curve, also known as the item charaateastve. This curve has an S-shape and
illustrates the relationship between the probabilit a correct response to an item and the
ability scale. For a typical test item, this proiipwill be small for those test-takers with a
low ability, and large for the test takers with mth ability. The probability of a correct
response is near zero at the lowest levels oftalahd approaches 1 at the highest levels of

ability. Each item in a test will have its own itermaracteristic curve.



66 Chapter 3: Measuring Lesson Planning Competenoy:Sidale Development

The item characteristic curve is composed of tvebiecal characteristics (independent
from each other): (1) difficulty of the item, whighlays the role of location index, as it
describes where the item is located along thetplsicale, and (2) discrimination, which
describes how well an item differentiates betwesst-takers having abilities below the item
location and those having abilities above the itmoation. Discrimination reflects the
steepness of the item characteristic curve in itklla section, that is, the steeper the curve, the
better the item can discriminate. Under the Rasaméwork the discrimination parameter is
fixed at the value “1” for all items. Only the ddtilty parameter can take on different values
and due to this the Rasch model is often refemexsithe one-parameter logistic model.

3.2.1.1 Scale reliability, validity and fairness

In the IRT it is not meaningful to compute intermalnsistency coefficients, because
there is no single standard error of measuremamd (aus measurement precision). IRT
conceptualizes test precision as “information” be trait level being measured and the ability
to distinguish between two respondents. In otherdgjoa reliable test provides sufficient
information to distinguish between people with eliéint ability, which means it has enough
items with known difficulty parameters in the rangdere most of the respondents are
situated. The EAP and WLE reliability coefficiengse typically used to determine the
reliability of an IRT scale. EAP is the average proportiothefuncertainty in the location of
each student. WLE measures the proportion of uaiogytin the location of each item. In other
words, the scale should have enough items to digsh between students in terms of their
ability and enough students to distinguish betwgems in terms of their difficulty. Both
coefficients should be above .75 for good reliilivalues above .65 are considered
acceptable (Baker, 2001).

Model fit is the mainvalidity measure of an IRT scale. To identify model fit,i-Ch
square statistics are typically used with signific@-values indicating model violation, i.e.

misfit. Andersen’s Likelihood-Ratio-Test (LRT) als for an assessment of the assumption
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that item parameter estimates do not differ actiesssubsamples but for random variation by
comparing the conditional likelihood of the entdtataset. It compares the goodness-of-fit of
two models, an unconstrained model with all paransefree and its corresponding model
constrained by the null hypothesis to fewer paramsetto determine which model offers a
better fit for the sample data. In case of Rasckehbt, it estimates whether the 1-parameter
exponential distribution (only difficulty parametisrallowed to vary) is significantly different
from the unconstrained 2-parameter exponentiatildigton (both difficulty parameter and
discrimination coefficient are allowed to vary).tife LRT p-value is less than the alpha level
(usually 0.05), it can be concluded that the untaimed 2-parameter model offers
significantly better goodness-of-fit than the 1graeter model for the data.

There is also a set of assumptions aboutaimeessof the items in the Rasch model. A
fair item is an item that contributes to assessimggability of the test-taker, and should not be
affected by other factors such as gender, sociekdgraund, country of origin, etc. If the
assumption of fairness is true, items do not haversexpected item characteristic curve and
the probability to answer the item correctly dependly on ability. The Wald test is used to
check this assumption: the item responses are igplittwo groups (mean or median split,
alternatively gender or any other dichotomous Vdelrand subsequently it is determined
whether the item has a similar item pattern forhbgtoups. Significant p-values indicate
violation of the assumption: if patterns are difetr for low and high ability test-takers (male
and female, etc.) there might be a factor othen thkility, explaining the difference (e.g..,
being a non-native speaker and not understandiegitdms, or understanding the item
differently due to educational or social backgroymnehich in turn defines the item as unfair.
Unfair items must either be removed or rephrased (atested) prior to use of the scale.

3.2.2 Sample and Design
To develop a measurement instrument that aims aesasg lesson planning

competency (noticing and recognition of core eletsiesf a sports lesson by pre-service
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teachers as well as own lesson planning skillsy tmdependent data collections were
conducted (20161 = 94; 2017n = 84; overallN = 178 participants) during the annual “Basic
Qualification Sports” course at a German Universiile 2016 sample consisted of 94 pre-
service teachers from the elementary school educatack (73%) and the special education
track (27%). They were mainly female (97%), on agerenrolled in the 6th semester of their
studies §D = 1.14) and their mean age was 25D € 2.3). The 2017 sample consisted of 84
pre-service teachers from the elementary schookauun track (61%) and the special

education track (37%); 2% did not specify theirckiaThey were mainly female (97%), on

average enrolled in the 6th semester of their ssu@D = 1.78) and their mean was 24 years
(SD = 4.1). The same data-collection procedure wagdieappn 2016 and 2017 to ensure

comparability.

The main objective of the course was to preparesereice elementary and special
needs school teachers to plan and hold their owantsspessons. Therefore, the participants
received a 5-day course on teaching methods inigdilyasducation (for a detailed overview of
the 2017 course in German, please see the AppédhdiXhe 5-day course consisted of a
lecture at the beginning followed by several sessiof observations of examples of sports
lessons in elementary school. The lecture provigestservice teachers with theory and
practical implementation of different strategiestéach sports to elementary school children.
Afterwards, the participants observed (and hadagortunity to participate in the role of
pupils) up to 8 modelled sports lessons per dagyTdiso had the opportunity to observe one
or two authentic lessons with elementary schooldotim held by an experienced teacher to
obtain more insight into how the modelled lessomsld play out in authentic settings and
what potential challenges might emerge. To supfEatning in such an intensive learning
environment the pre-service teachers received ilegmohiaries and were asked to write down

their observations, thoughts, criticism and suggestabout the lessons they observed.
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3.2.3Lesson Planning Competency: Test Tasks and Scoring

In order to measure lesson planning competency tyges of assessment tasks based
on video clips were used: multiple choice questi@amd open ended questions. Multiple choice
questions were focused on pre-service teacherstimgtanalytical skills and open-ended
questions assessed the pre-service teachers” iealalgind planning skills. Both tasks
contributed to the creation of the single lessoanping competency scale. However the
difficulty of the items varied from relatively easiems of multiple choice questions, more
difficult items in identifying learning goal andaehing strategies to the most difficult items of
the planning task. Multiple dichotomous items cogniinom both assessment tasks were
aggregated using the Rasch framework into a unigsineal scale. Video clips were used as
input for the assessment tasks, because they,alldovpresent authentic classroom situation
to pre-service teachers and also enabled the dealelopers to have maximal control over
what is shown to the pre-service teachers, to ghyefiatch and discuss the showed clip and to
work out the expert solution for all the questions.

The two video clips were selected from a collectidrsports lessons video examples
from a book on physical education for elementargost (Froschmeier et. al, 2016). The
criteria for this selection were following. Firgince the instrument would be used to test
German-speaking elementary school pre-service ¢esctthe video clips of classroom
sequences should be recorded in the German languabe the German elementary school
context. Second, the video clips should be recodigthg physical education lessons. Third,
the video clips should activate pre-service tedsharnor knowledge so the clips should be
stimulating and activating, but at the same timetaoo complex and/or distracting. Fourth, it
was important to select two video clips that prevehough information to the all components
of a lesson planning. Fifth, these video clips meetb be different enough (on a superficial
level) to avoid limitations of using the same matetwice: memory effects, decrease of

motivation, etc. At the same time, video clips hade similar in terms of content, level of
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competency and knowledge required to be compamiegh, so that they could be used for

pre- and post- test during the study

The selected videos represented the common vielhownphysical education lessons

are enacted, without trying to select especiallpdgor bad examples. Therefore, the videos

were relevant for the pre-service teachers and difieyed the opportunity to notice strengths

and weaknesses. Table 3.3 summarizes the maimdsatiithe two video clips.

Table 3.3

Characteristics of video clips

Video 1 Video 2
Topic “Drum Dance” “Butterflies”
Music Voice + drumming Recorder + CD
Equipment Gymnastic ball, drum  Colourful juggling veils,
sticks, hold cones as borders, music
Class Small group of 5 pupils ~ Whole class (cap@ils)

Goal (formulated by

expert teacher)

Length
Emphasis
Age
Teacher

Structure

Pupils develop their Pupils develop their
coordination and sense of coordination and sense of
rhythm by repeating the rhythm by repeating and

demonstrating moves inventing new moves
3 min
Coordination, repeating the movements
3rd class elementary school (age 8-9 years)
Same teacher

Exercise from the main part of the lesson

switching learned and free movement phases
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3.2.3.1 Assessment task to measure noticing/analyticdbskil

As part of the lesson planning competency notieing analytical skills were assessed
with a set of nine multiple-choice questions witlultiple correct answers and three open
ended questions based on video observation (igamgiflearning goals, strong and weak
teaching strategies). Both the multiple choice tjoes and open-ended questions were
designed to be used with (at least two) differadees, therefore correct answers might vary
depending on the video used. Experienced physttadagion teachers and co-organisers of the
course N = 3) were asked to watch the two selected vidigs elnd answer in advance (a week
before the course started) two sets of questionthelmultiple-choice and 2) the open-ended
questions. These expert teachers reached the pagieement on the both sets of questions for
the both video clips. In this way, the expert solutvas established.

3.2.3.1.1 Multiple-choice questions set

The set of nine multiple-choice questions was dged to address the dimension of
recognition of the core elements of the lessons Bkill is based on attentive observation and
the conceptual knowledge the pre-service teachaysir@d in their studies and the answers
strongly depend on the video observed as theyerétaits elements. It was hypothesised that
these items would be situated on the easier sitleeafcale, as they address the attention of the
participants and some basic knowledge (equipmesd,uspace needed). The multiple choice
guestions (questions 2 to 10 in the questionnair@&ppendix IV and the coding manual in
digital Appendix) addressed the part of the lesslbserved, the main goal of this lesson part,
use of the sports gym space, providing opportuite move for pupils, use of teaching
methods, providing safety, assessing complexityhef exercises depending on pupils age,
assessing opportunity of pupils to be creative @osikr emotional response to the classroom
situation.

For multiple choice questions several answers vpargsible and the options were

designed in a way they can be treated as indepen@éimosing one option did not
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automatically eliminate the other option or givéiat for another question). The pre-service
teachers’ answers to multiple choice questions weded as either agreement (coded as 1) or
disagreement (coded as 0) with the expert solufibis allowed the pre-service teachers to get
a score not only for choosing the correct answertsabso for not choosing the incorrect
answers (see the coding manual in the digital Agpeior expert solutions).
3.2.3.1.2 Open-ended questions set

The second set of questions (open-ended questwas)developed to address more
difficult parts of the scale, as the items requiued of prior pedagogic and concept knowledge
about lesson structure and objectives to idengi&ying goals and strategies, which was only
to some extend observable during the video clige dpen ended questions (task 1-2 in the
manual) were to 1) list up to three learning gdhks teacher might have formulated for the
exercise you have observed, and 2) list up toadesires that you consider as effective to reach
the learning goals stated above and up to 3 thatcgasider rather weak. Pre-service teachers
were also asked to shortly explain their decisighscording to the expert solution, it was
coded if pre-service teachers mentioned the goah fihe expert solution (coded as 1) or not
(coded as 0) independently for up to three listealg Additionally, relevance to the observed
lesson, elaboration, use of professional languaae] several characteristics of goal
formulation were coded. In the goal formulation,mi@ning student or teacher activity, the
measure to assess if the goal is achieved and onargi future orientation of the goals were
coded independently for each goal mentioned. Ferteak and strong strategies, relevancy,
elaboration, use of professional language, memtgmattitudes to the observed teaching
strategies and mentioning possible alternatives weak strategies were coded. All the
variables were also coded as 1 if they were meaticand as O if not. Codes for the open-
ended questions were also assigned in a way tw albmsidering these items as independent.

The detailed rules are presented in the coding algree the digital Appendix).
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3.2.3.2 Assessment task to measure planning skill

The items of the planning task were designed toremddthe pre-service teachers’
planning skills, i.e. formulating own ideas abcdut tesson. The task (task 3 in the manual) was
asking pre-service teachers to write how would tbegtinue the lesson on the video, what
would be the next steps and strategies. They wskedato think about possible Lead-in,
Follow up, other exercises to foster developmergkilfs and competencies and achieving the
learning goals they previously identified for thieserved lesson. Answers to the open ended
question concerning planning were also coded (asds 0) for relevancy, elaboration, use of
professional language, suggesting alternativegxercises or equipment, mentioning learning
goals and presenting unique ideas as well as fongbeealistic (in terms of their
implementation in the context of physical educatiorelementary school). The coding rules
allowed to code different items independently freath other. The detailed rules are presented
in the coding manual (see the digital Appendix).

3.2.3.3 Coder training and reliability

To validate and improve the quality of the codingnmal, the author and one more
independent coder used ca. 10% of the pre-sergaehérs answers to open ended questions
from both assessment taské £ 20) from both 2016 and 2017 data collectionsaaroder
training. To consider both video clips used for-pemd post-tests, data from both data
collections was combined and selected in the way bbbth videos were presented as pre and
post-test. Coders (author and the assistant) wekedato go through the coding manual in
advance and ask questions if they occur. In tisé found of independent coding the agreement
was between 90% and 100%; the codes for each pnabteitem were discussed and the
manual was slightly refined with some more exampled more precise coding rules. For the
second round 20 additional answers were coded @\atithor and the assistant. The coders
reached perfect agreement for each item of the s¢ak rest of the tests were coded solely by

the author.
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3.2.4 Procedure

The courses and data collections in 2016 and 20&& wimilar in terms of the
procedure (same theoretical input, observation afletied lesson, use of learning diaries, pre
and post-test), but differed in terms of additiomadtructional support provided during the
treatment phase (observation notes with and withoaltfolds) and the delayed post-test, which
took place only in 2017. Therefore, in this chaptee common part of the procedure is
elaborated. The specific procedure for 2017 isarkatied in the next chapter (See Chapter 4).
Table 3.4 provides an overview over the procedutsoth 2016 and 2017.

Table 3.4

Procedure of collecting data in 2016 and 2017

Activity 2016 2017
Theory input Book chapter + Book chapter +
lecture lecture
Learning diaries provided provided
Assignment to experimental/control cond. no yes
Pre-test Beginning of day 1 Beginning of day 1
Video 2 Video 1
Observation of modelled lesson with Day 2 Day 1 and Day 4

elementary school children

Treatment No additional Fostering formulation
treatment of learning goals
Post-test Day 4 Day 1
Video 1 Video 2

Delayed post-test no Day 4




Chapter 3: Measuring Lesson Planning Competenoy:Sidale Development 75

Introduction.At the start of the basic qualification courses fhre-service teachers were
informed about the content and organization ofdingrse and the data collection. Participants
signed an informed consent and received a copfuftier reference. Participants were asked
to use a personal code (consisting of a combinatidwo letters and two digits), that allowed
the researchers to associate all test results fh@nsame person and subsequently anonymize
the answers. Participants were also informed tlaatigipation in the data collection was
voluntary and would not have an effect on theidgsaor course completion.

Pre and post-test short instruction (exactly the same for botb-pand post-tests) was
provided: the pre-service teachers had a few msnitdoecome acquainted with the questions
before they viewed the video. The video lasted3foninutes and the pre-service teachers had
12 minutes to answer all the questions.

3.2.5 Statistical Analysis: Scale development

To measure lesson planning competency two scales f@ar each video clip) using
information from both pre and post-tests of twoadabllections were developed. The scales
included dichotomous items from answering multigheice questions (MCQ: 40 items), open-
ended questions on identifying learning goals (Q@items) and open questions in teaching
strategies (OQ: 27 items) and the open-ended pigrtask (OQ: 7 items) and four more items
for the equipment noticed during video observationtotal 102 items for each scale were
scored initially.

Scale development and analysis was performed initR the “eRm" and "ltm"
packages (Mair, Hatzinger, Maier, & Rusch, 2016zdRpbulos, 2017). To obtain fit indices
(Andersens Likelihood-Ratio-Test and Wald test gsimean split), unidimensionality
estimates, item and scale characteristics plots, "TAM" package was used (Robitzsch,
Kiefer, & Wu, 2017). Finally, for item difficulty &d person ability estimates, as well as EAP

and WLE reliability coefficients, the "WrightMap"apkage was used for plotting item
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difficulty and personal ability (Irribarra & Freund016). Please see digital Appendix for the R
code.
3.2.5.1 Item-Selection Algorithm

As mentioned in the section 3.2.1., there are afsassumptions to follow for creating
a Rasch scale. To meet these assumptions a setesfwas created to further select items
eligible for the scale measuring lesson planningpetency. Within the preparation to the
analysis some items were excluded from the anal§$igems with no variance providing no
information about the competency; 2) items prowdimelevant information to the measured
competency (for example writing a personal attitademotional reaction to a strategy did not
contribute to analytical skills at least in thenfivork set in this chapter). Some items needed
to be recoded due to practical issues.

The first two open-ended tasks on identifying l&@agngoals and teaching strategies
required students to list up to three learning g/stiiategies, which created some difficulties, as
some students mentioned one, some mentioned tvibree. As the researchers were more
interested in the quality of the answers writtérantin their exact amount, the variables for the
first two open-ended tasks were recoded. To mairitee dichotomous coding three variables
were created instead of coding items separatelgdoh learning goal/strategy: (1) “mentioned
in at least one learning goal/strategy out of thr¢2) mentioned in at least two learning
goals/strategies out of three, and (3) mentioneat irast three learning goals/strategies out of
three. The new variables had same names (e.g.di&abn”) and number to indicate amount
of mentions (1, 2 or 3). This recoding in turn teeha threat to the assumption of local
independency of items. This was addressed by imduohly one of the three variables in the
scale as one of the item selection step.

To make the selection and identify problematic #efne., items with very low
variance, items with unexpected characteristic gupotentially unfair items, etc.) the decision

making algorithm about item inclusion was developad applied in automated item-selection
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in R. To be included into the scale item should i@} be highly correlated with another
variable due to recoding procedure, (2) have inggmt p-values in Wald test (above .05),
and (3) if added, contribute to higher EAP and Wkekability (both indexes should be .65 or
above).

3.2.5.2 Procedure of Item Selection

The procedure of the item selection was based enules identified in the previous
section and was performed automatically by runrangR-script. This section describes the
procedure step by step and includes some explasabidthe steps. At the first step irrelevant
items (attitudes, focus on teacher activity in goamnulation) and items with no variance were
deleted, which resulted in scale consisting oft8fs for video clip 1, and 86 items for video
clip 2. The items were regarded as irrelevant asvaring these items was not directly
connected with the lesson planning.

Attitudes and emotional expressions about the vesak strong strategies used during
the video were considered rather a personal prafereand could not be interpreted
unambiguously in terms of lesson planning compstemberefore, the attitude variable was
excluded from the analysis for every weak and sfretnategy mentioned. Mentioning student
and teaching activity was coded as two separaiablas initially to assess the quality of goal
formulation. However, mentioning the activity ofetheacher does not contribute to the
formulation of a good learning goal. Using the mseel item would also lead to ambiguity in
interpretation. Therefore, the item was excludexsnfthe analysis for each of the formulated

goals. Table 3.5 provides more information on aéelétems for both video clips.
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Table 3.5.

Irrelevant items and items with zero variance dedérom the analysis

Reason of deletion N for Video 1 N for Video 2 Coamh
Irrelevant item: OQ_learning 3 3 3 items were same
goal

Irrelevant item: OQ_strategies 6 6 6 items wereesam
No variance: OQ_strategies 5 2 0 items were same
No variance: MCQ 0 1 0 items were same
No variance: equipment_used: 2 2 0 items were same
No variance: OQ_learning goal 2 2 2 items were same
Total excluded 18 16 11 items were same

The second step was to calculate the distributibitesn difficulty to assess the
amount of items of different difficulties includ@dthe scale. The Figures 3.1 and 3.2 show the
initial difficulty distribution of the included it@s for two video clips after deleting irrelevant
items and items with zero variance. Initial diffiudistribution was used to select one item
among dependent items to maintain the most infoama&bout different levels of lesson

planning competency.
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Figure 3.1ltem difficulty distribution for video clip 1 (8#ems)
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Frequenc

Difficulty
Figure 3.2Item difficulty distribution for video clip 2 (8&ems)

The third step was checking the Rasch assumptamnsddel fit. The initial scale for
video clip 1 violated model fit according to Andens Likelihood-Ratio-Tes}y?(70) = 98.02,
p = 0.015, which indicates misfit of the 1-paramdiasch) model, as the item parameters in
the subsample and the whole sample differ more llyaslandom variation, which might in turn
be due to items which are not locally independbeuat,also inadequate or unfair items. Video
clip 2 does not violate this assumptigfi(73) = 78.40,p = 0.312, but it still includes items
which are not locally independent due to codingcpdure, and might also include other
problematic items, so further check and item selactere made.

The fourth step was step-by-step removal of itentls theterogeneous standard error.
Eligible items should have similar discriminatorypildy. Heterogeneous standard error
indicate a different discriminatory ability for sentems, which violates the Rasch assumption,
and subsequently might indicate the items thatnamee or less sensitive to reflect the level
ability needed to correctly solve the task. Lacksehsitivity to reflect the competency level
indicates problems related to standard error: ¢ Variance due to too difficult or too easy
items that do not differentiate between high amng mpetency, which might indicate a
ceiling effect, and (2) extremely high variance,iethindicates that there are other factors in
addition to the level of competency responsibleHHgh variation between difficulty scores.
Problematic items violate the assumptions of Rasotel and hinder the interpretation of the

competency levels.
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The fifth was step-by-step removal of items witgngiicant Wald test. The R-script
was programmed to use the mean split to evaluasghehthe answering pattern was similar
for low and high competency groups. Only items wgithilar patterns were considered fair and
eligible for the selection. Similar patterns indexh that items assess the desired competency,
but not other personality, background or environtalefactors that are out of control during
the intervention.

The sixth step was ensuring Local Independencyteshs. To exclude dependent
items but keep the scale as informative as posHigleselection was done in reference to the
difficulty distribution histogram. If more than o the dependent items has been left in the
scale after previous steps, the one that providedem difficulty at the competency level with
little information (i.e. there were little items thisimilar difficulty) was left in the analysis to
maintain the amount of information at this compelelevel. Whereas if an item shared similar
difficulty with many other items in the scale, itags removed because there was enough
information at this level of competency from otlitems. This selection procedure allowed to
avoid the scale to fail to discriminate betweenhkigand lower competency level of pre-
service teachers and maintain the high reliability.

3.3 Results

3.3.1 Description of the final scales

3.3.1.1 Items in the scale and difficulty distribution

After applying the item-selection algorithm, thedi scales included 48 items for video

clip 1 and 50 items for video clip 2. As hypothesisthe multiple choice questions (MCQ) and
listing of the equipment used (OQ_equipment usedyiged items for the easier part of the
scale, open-ended questions about identificationeafning goal (OQ_learning goal) and
teaching strategies (OQ_strategy) provided itematefmediate difficulty and the open-ended
guestions addressing planning of own lesson (OQ@nplg) provided items on the most

difficult side of the scale. Table 3.6 providesoimhation on the remained items in the final
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scales. The other items were taken out from thé/sisaduring selection procedures because of
violating the Rasch assumptions of local indepeogdB0 items from video 1 and 18 items
from video 2), unidimensionality, homogeneity osclimination coefficient and fairness (11
items from each of the videos). The most problem@tms originated from the open
guestions, several items from multiple choice qoast were taken out from the analysis
because of low variability (5 items from video Idahitems from video 2).

Table 3.6

Set of final items in the lesson planning compstacales

Items N for Video 1 N for Video 2 Comment
MCQ 35 33 28 items were same
OQ_learning goal 3 4 2 items were same
OQ_strategy 4 5 4 items were same
OQ_planning 4 6 4 items were same
OQ_equipment used 2 2 1 item was same
Total 48 50 39 items were same

Figures 3.3 and 3.4 present the difficulty disttiba of the final item-set for each of the
two video clips. The two scales had similar amouwritgdems and the difficulties of the single

items were similar for the both video clips.
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Figure 3.3Final item difficulty distribution for video clig
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Frequenc
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Figure 3.4Final item difficulty distribution for video cli@

The two scales based on pre-service teachers” engved the final set of the items had
similar scale characteristic curves, suggestingttiigy were comparable and could be used as
pre and post-tests to assess the lesson plannmpgetency. Both scales also provided more
information on lower lesson planning competencyelefleft skewed), which made them
suitable for pre-service teachers or teachers hil& experience in lesson planning. Figure 3.5

shows the scale characteristic curves for two vidgs.

Video clip 1 Video clip 2
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Figure 3.5Scale characteristic curves for video clip 1 anigo clip 2.

3.3.1.2 Model fit and reliability
The final scales for both video clips had non-digant p-values for Andersen’s

Likelihood-Ratio-Test: (Video 1: p = 0.74; Video 2= 0.08), indicating a good fit of the one
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parameter model. Both final scales also had anpsable level of reliability: Video 1
WLE Reliability = 0.667, EAP Reliability = 0.692; io 2 WLE Reliability = 0.697,
EAP Reliability = 0.698. Hence, both scales progideough information to distinguish
between different levels of lesson planning competen pre-service teachers.
3.3.2 Standardization of the two scales
To enable the assessment of gain in lesson plamoimgpetency, the competency scale
for both video clips was standardised for pre-tdstsextracting the mean value from the
individual lesson planning competency score.
3.3.3Interpretation of ability scores
The Rasch scale allows interpreting the lessomptgncompetency of individual pre-
service teachers in terms of specific items thatpite-service teacher will probably answer
correctly while being at a certain level of lesgdanning competency. Table 3.7 depicts the

items in each of the two scales ranked accordirigdv difficulty.
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Table 3.7

Item difficulties for video clips

Video 1 “Drum dance”

Iltem clusters

Competency level required to
answer the item correctly

OQ_planning: Alternatives
OQ_planning: Prof. language
OQ_planning: Own ideas
OQ_planning: Elaboration
OQ_strategy: Notice weak
MCQ: Security specific

OQ_strategy: Notice effective
OQ_strategy: Prof. language
OQ_learning goal: Stud. activity
OQ_strategy: Elaboration
OQ_equipment used: music

MCQ: Complexity

MCQ: Creativity

MCQ: Equipment general
MCQ: Lesson part

MCQ: Lesson objective
MCQ: Opportunity to move
MCQ: Relevant goal

MCQ: Security general
MCQ: Student reactions
MCQ: Teaching strategy

High
(2-4)

Medium
(-0.5-0.5)

Low
(2--1)
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Table 3.7
Item difficulties for video clips (continued)

Video 2 “Butterflies”

Item clusters Competency level required to answer
the item correctly

OQ_planning: Alternatives
OQ_planning: Prof. language
OQ_planning: Own ideas
OQ_planning: Elaboration
OQ_strategy: Notice weak
MCQ: Security specific

MCQ: Equipment specific

High
(2-4)

OQ_strategy: Notice effective

OQ_strategy: Prof. language Medium
OQ_learning goal: Stud. activity (-0.5-0.5)
OQ_strategy: Elaboration

MCQ: Complexity

MCQ: Creativity

MCQ: Equipment general
MCQ: Lesson part

MCQ: Lesson objective
MCQ: Opportunity to move
MCQ: Relevant goal

MCQ: Security general
MCQ: Student reactions
MCQ: Teaching strategy
OQ_equipment used: music

Low ability
(-2--1)

A pre-service teacher with trmmpetency of -t lesson planning would be able to
correctly answer the items about the video thatassly observable but would fail to connect
to theory, elaborate and use professional langiragee description, as well as fail to define a
learning goal and develop a planning task to supporA pre-service teacher with the
competency of 0 would be able to correctly answams with a difficulty level below 0, more
specifically to identify some elements of the lesg@sson type, main equipment and space

needed) but will fail to elaborate and use profassli terminology in the description and
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planning task. A pre-service teacher with the caemey of 2 would answer most of the items
correctly and be able to develop the planning tals&ugh s/he still might fail to suggest
alternatives to weak strategies or unique ideamgunlanning or disregard some specific detall
in observation or planning.

3.4 Conclusions

The two video clips provided sufficient informati@about the level of lesson planning
competency required to correctly answer the itemthe test. The video clips are statistically
comparable in terms of difficulty (no significantfdrence in mean difficulty when both tests
are used as pre-tests) and item distribution (amiiems have similar difficulty). Different
types of items, as hypothesized, tended to indichferent difficulty levels: items on
noticing the elements in the video tended to lamdhe easier side of the scale while planning
activities together with use of professional largpiaconnecting the observed fragment to
theory and elaboration on strengths and weakndsses shown higher difficulty. At the
same time, all the items provided information abting single construct (lesson planning
competency) with acceptable reliability that alsgpmorts the theoretical expectations.
Therefore, the scale to assess the effectivenetsedhstructional methods used during the
treatment phasecan be used in empirical researandasuring lesson planning competency
in participants at several time points.

Further use of the scale in the empirical resealduld however acknowledge some
limitations. The scale might fail to detect thergam the lesson planning competency if
applied to measure competency of experienced tegdmethe scale provides relatively a low
amount of items on the more difficult side of tlvale. The scale is more reliable at the lower
levels of competency. The unequal distributionteims with high and low difficulty had led
to the acceptable, but relatively low scale religbfrom the Rasch framework perspective.
To further develop the scale and overcome the iagistimitation more items to

discriminatebetween participants with average anih hcompetency is needed.
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4  Fostering Lesson Planning Competency in Pre-Serviceeachers

The fourth Chapter presents the empirical studyedirat assessing the effect of the
scaffolding within the observational learning one tlilevelopment of lesson planning
competency in pre-service teachers in the domaiphysical education. This study was
designed based on the findings from the meta-aisal@hapter 2) and aimed at contributing
to the body of empirical research in several wdyisst, it focused on lesson planning
competency as a complex construct, rather tharheratquisition of a single principle or
learning a single technique or didactic principBecond, it had a relatively big sample
compared to the empirical studies in the meta-amalgnd implemented a pre-post, control
group design with random assignment to control exygerimental group. Third, it adopted
design features that were underrepresented bas#teaneta-analysis (in vivo observation,
scaffolding during observation).

The empirical study suggested and tested the puoeexf scaffolding of learning goal
formulation during observation of example lessanphysical education. This procedure is
described in detail in Section 4.2.2. It was degitie scaffold the process of learning goal
formulation, as it is the initial and the most imfamt step in the lesson planning, and all
other steps and decisions rely on it. The studylempnted the scale developed to assess
lesson planning competency (see Chapter 3) agyke sianstruct. Although the main focus of
the study was on the knowledge and cognitive skilfglerlying the lesson planning
competency, the pre-service teachers' beliefs alwbat is needed for good planning were
also taken under consideration and were supposegptesent the motivational component of
the competency. Background factors (semester alystieaching experience, educational
track) were also recorded and included into anslysi control for possible moderating
effects. During the analysis the researcher fortedlaadditional research questions
considering the adherence to the instruction (@dtaffolding tasks) as the predictor of gain

in lesson planning competency.
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4.1 Theoretical framework and Research Questions

As conceptualized in Chapter 3, teaching competenagoroduct of (1) pedagogic and
domain specific conceptual and procedural knowledgk complex cognitive skills and (3)
motivational and affective factors that lead taeefive planning and successful performance in
classroom situations. Competence development aoccessful performance require constant
learning to maintain up to date knowledge and xesahisconceptions in pedagogic and
domain specific knowledge; practicing and develgpoognitive skills to implement the
knowledge into practice; but also having realibtiefs about the important core structure and
teaching tasks to assure that knowledge and skidisapplied in an effective way. Teaching
beliefs play a big role in competence developmert should be considered not only in
planning and designing teacher programs, but alpeiformance assessment.

The dissertation focused on lesson planning compgtas an essential part of teaching
competence for several reasons. First, lesson iplgraompetency is based on the tasks that
the teacher performs, rather than on the persohafacteristics of the teacher. Second,
assessing lesson planning allows to trace the gseseof decision making and to identify if
any of the competency’s core elements (knowledggnitive skills or motivational factors)
contain misconceptions or need to be fostered.dThin actual lesson and a lesson plan have
similar structure and improving planning competesbypuld contribute to better teaching. It
also means that the assumptions about how thenlagsas planned (setting goals, choosing
teaching strategies and expectations of outconaeshpe implied from the lesson as the final
product of this planning. This makes it possibleise observational learning approach to foster
the development of the competency.

If teachers have an opportunity to observe a lessoducted by a fellow teacher, they
can see what is happening during the lesson frahfferent perspective. However, this also
sets challenges: they should infer the cognitivee@sses, thoughts and the learning goals that

lead to the decisions they are observing during l#sson. This might be particularly



Chapter 4: Fostering Lesson Planning Competen&yearService Teachers 89

challenging for pre-service teachers, who havke lgkperience in teaching their own lessons.
Although observing and analysing the lessons hegldthers (as well as own lessons) provides
a lot information, this observation needs to bepsu@d with instructional aids, to minimize
misconceptions and distractions and maximize timeftefor the teachers. Scaffolding and the
other types of additional instructional support emasidered to aid learning, especially in case
of complex skills acquisition, which requires toopess large amounts of different/new
information (Dianovsky & Wink, 2011; Glogger et,&009). Additional instructional support
helps to reduce the cognitive load and therefoge fip more working memory capacity for
processing, structuring and integrating new infdrama(Kirschner, Sweller, & Clark, 2006),
which in turn can enhance learning. Moreover, aololitl instructional support can be used to
support different stages of cognitive skill acquisi as described by Van Lehn (1996).
4.1.1 Research questions

RQ1: To what extend does scaffolding (facilitatihg@ formulation of learning goals)
during observational learning, impact the pre-ser¥eachers” lesson planning competency?

As cognitive skills are an important element of aeoynpetence or competency (Stoof
et al., 2002) proper instructional support shoutdused to foster their development. In line
with the findings from the meta-analysis (see Céag), it was hypothesized that scaffolding
the formulation of learning goals would have a pwesi effect on the lesson planning
competency in pre-service teachers: the experirheatalition would outperform the control
condition during the post-test phase (Hypothesis 1)

RQ2: To what extend do teaching experience andvatatnal factors (beliefs about the
importance of learning goals) predict the postdeston planning competency?

Empirical research suggests that prior knowledgd #&aching experience can
contribute to knowledge and skill acquisition (Bléke, Gustafsson, & Shavelson, 2015; Renk
& Atkinson, 2003). Hence, it is assumed that pteaching experience moderates the lesson

planning competency in a way that teachers withenmior teaching experience will score
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higher in lesson planning competency compared gesprvice teachers with little or no prior
teaching experience (Hypothesis 2a). Motivatiorsgeats are also an essential part of the
competence model by Blémeke and colleagues (20a5his respect the value assigned by
students to well formulated learning goals as dssepart of lesson planning is relevant,
because a higher assigned value can lead to miome ghent on learning how to formulate a
good learning goal. Therefore, it is hypothesizZeat the value assigned to the learning goals
predicts the post-test score in the lesson plantamgpetency (Hypothesis 2b).
4.2 Method

The following subsections of the method sectioncdbes (1) the context and the
structure of the “Basic Qualification Sports” coair@nd the participants; (2) the study design
and the procedures applied during data collect{8j;learning materials, instruments and
measures used for the data collection; (4) stedilstinalysis procedures used to address the
research questions. The subsection on learningrislateand measures is split into a pre-test
phase, which includes preparation to the data codie, introductory activities and the pre-test;
a treatment phase, which describes the materidisramipulation check measures used during
the treatment; and the post-test phase, which ibescmaterials and measures used during the
immediate and the delayed post-tests.

4.2.1 Context and Participants

The data collection took place in 2017 during thewal course “Basic Qualification
Sports” at a large university in the south of Gamgnarhe course aimed at teaching pre-service
teachers to analyse and plan sports lessons byiagpheoretical, pedagogical and didactical
knowledge they already obtained during studiesnateunsity. The focus of the course was to
prepare pre-service teachers to teach physicalatidacat elementary school, provide them
with pedagogical and didactical hints and reveaépiial problematic issues (i.e. establishing
safety during the lessons, dealing with differenaespupils’ ability levels, focusing on

teaching social skills) by modelling sports lessansdifferent sports arts. The Basic
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Qualification course lasted one working week (MonttaFriday) and was offered during the
semester break, a week before semester had st&rteld.scheduling, on the one hand, granted
presence of most of the participants, and on therdtand, allowed pre-service teachers to
intensively work on the content of the course, withbeing distracted by other courses or
activities. During each of the five days, the peevice teachers had the opportunity to observe
and participate in the role of elementary schogdilsun up to 8 lessons, modelled by expert
teachers. The lessons lasted approximately 30-AQtes; the rest of the time (5 to 15 minutes)
was used for discussing the content of the legsaching strategies and possible alternatives
for didactics and used materials. Additionally,-pegvice teachers had an opportunity to make
notes about their observations (during and/or dftermodelled lesson depending on the role
they have chosen) using a learning diary. All peAse teachers were required to make notes
about at least two lessons during the day. SeeeTllfor the schedule of the course and data
collection. A more detailed schedule with lessquids can be found in Appendix Il.

The sample of pre-service teachers consisted gir&4&ervice elementary and special
education school teachers. Elementary school preeseteachers made up 61% of the sample,
special education pre-service teachers were 37%eocsample, and 2% did not specify their
educational track. The pre-service teachers whondidspecify their educational track were
included in the general analysis, but excluded frin@ corresponding moderator analysis.
Participants were mainly female (97%), which autivatly reflects the situation in elementary
school teaching. The results of male participargsevchecked for being significantly different
from the results of female participants on all $lales. As no significant difference was found,
all the participants were included in the analyBiatrticipants were enrolled on average in the
6th semester of their studiesS¥ = 1.78). The mean age of the participants
was 24 years SD = 4.1). The pre-service teachers were randomly

assigned to an experimentalN (= 43) and a control N = 41) conditions.



Monday Tuesday

Wednesday

Thursday

Friday

9.00 Uhr
,Check in”, Introduction,

9.15-10.00 Informed consent form, Example lesson
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4.2.2 Design and Procedure

An experimental pre-post-test-design with a contahdition was implemented. Pre-
service teachers were randomly distributed to #peemental and the control conditions prior
to the start of the data collection. The procedwas split into pre-test phase (included
preparation for the course, introduction, collegtimackground information and the pre-test);
treatment phase and post-test phase, which includetediate and delayed post-tests. The
overview of the procedure is presented in Table 4.1

4.2.2.1 Pre-test phase

Introduction. In the beginning of the course pre-service teackhare informed about
the objectives and the procedure of the data dalec They were also informed that
participation was voluntary and would not affeceithgrades or course completion. The
participants were asked to sign informed conses @&ppendix 1) and received a copy for
further reference. After collecting informed conserbackground information was collected
and the participants were assigned to the treatmeatcontrol conditions. While collecting
background information (see Appendix lll) the pesvice teachers were asked to invent a
personal code (consisting of a combination of tettets and two digits), and used it in all the
forms they filled in during the course. This progeslallowed to associate all tests collected in
the run of the course with the correct person,dbsh to anonymize the data file by using the
codes instead of names or other personal datathEguarticipants to remember the condition
they were assigned to and for the researchersejo thee record of the random assignment, the
participants were given a corresponding colourestdlet (orange for control and blue for
experimental condition). Pre-service teachers vesied to keep the bracelet for the whole
duration of the course.

Lead in lectureAfter a brief welcome, introduction and warm upden the pre-service
teachers received theoretical input (power poiasentation) based on the introductory chapter

from the book by Froschmeier et al. (2016) whiobythad read in advance (a week before the
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course had started). The lecture also providedsereice teachers with a brief historical
overview of the development of physical educatiorGermany and the changes in common
and specific learning goals set for physical edoodessons in elementary school (See Section
3.1.3.40f Chapter 3 for an overview). Pre-service teachee introduced to the most up-to-
date trends and teaching strategies in physicataahm for elementary schools as well as
state-level requirements and guidelines. The ingmae of lesson planning and formulating
learning goals was explicitly emphasized. The lectwas followed by brief questions and
answers about the issues raised in the lecture.

Pre-test After the lead-in lecture, the pre-test was wsted. A short instruction was
given to the pre-service teachers (see Appendixoithe instructions) and they had a few
minutes to inspect the multiple-choice questiond apen-ended tasks before they saw the
video clip. It was done for two reasons: (1) tou®@re-service teachers” attention on different
aspects of the video clip; (2) to have identicalditons at the pre and post-test phases (since
otherwise students would have had an advantageiof blamiliar with questions on the post-
test phase). The pre-test video (a sportss lessted¢Drumming dance”) lasted for 3 minutes
and students had 12 minutes to answer the quegseesSection 3.2.3 of Chapter 3 for the
questions overview). After the pre-test and befibve start of the treatment phase the pre-
service teachers participated in an example lesson.

4.2.2.2 Treatment phase

Treatment.The treatment took place after the lunch breakiriguthe treatment phase
the pre-service teachers observed a lesson, mdd@jie¢he invited teacher and her class of
elementary school pupils (age 8-9 years). The exavieacher showed two lessons (60 and 30
minutes long): the first lesson focused on teamkvaord developing social competencies and
the second lesson focused on cooperation and laatleg skills. The students received
structured observation forms (see Appendix VIII-XThe forms for experimental condition

(blue bracelet) and the control condition(orangaceklet) looked very similar at a superficial
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glance, but differed in terms of theoretical inotlon to formulating learning goals and a
special task given to the experimental conditiomirduobservation, vs. general information
about observation form and no special task recdyetthe control condition. At the end of the
treatment phase, the observation forms were celieahd scanned. The original forms were
returned to the pre-service teachers on the lagtaflahe course (Friday), after the data
collection was completed.
4.2.2.3 Post-test phase

Post-test After the treatment phase was over and pre-seeachers had a 15-minute
break the post-test forms were distributed. The/ w&ame instruction as for the pre-test was
provided (see Appendix IV) and the pre-service hees were given a few minutes to inspect
the questions before they saw the video clip. To&t-pest video clip (a sportss lesson called
“Butterfly Dance”) had the same length as the ps-video (3 minutes). Pre-service teachers
had 12 minutes to answer the questions, which wergical to the ones in the pre-test.

Delayed post-tesiThe delayed post-test was administered two ddgs tife treatment.
Instead of a video, the pre-service teachers obderv real sportss lesson (45 minutes,
elementary school pupils, 8-9 years old) modellgdtother invited teacher and her class. The
emphasis of the modelled lesson was on handbalhigges. All pre-service teachers received
identical observation forms with a brief instructiand structured space for writing down the
lesson plan, sketching gym, equipment and/or dgtouring the observed lesson, and space
for further notes. Pre-service teachers were agkedte down all information they considered
important for planning their own lesson similarthe one they had observed. The observation
forms were collected, scanned and returned to gmagee teachers at the end of the course, so
that they had all the notes and documentation ftloencourse for the reference and use in

planning own lessons.
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4.2.3 Materials, Instruments and Measures
4.2.3.1 Learning materials used in the course

This section provides information about all thert&ag materials used in the Basic
Qualification Sports course, materials and instmiseused to measure lesson planning
competency and other variables are presented ifolllogving sections. The materials included
a book chapter and a presentation, which provitledretical input for both experimental and
control conditions; learning diaries and obseomatforms, which supported pre-service
teachers” learning from example lessons duringcthese; and a brief overview of learning
goals types provided as additional theoretical iqrovided within observation forms to the
experimental condition only.

Theoretical inputcommon for all the pre-service teachers consistedwvo parts. The
first part was an introductory book chapter (Fraseler et al., 2016) which informed students
about the current state of teaching sportss atezitamy schools, trends, goals and challenges in
physical education. The chapter was sent to stademteek before the course started and they
were asked to read it before coming to the courke.second part was a presentation, shown
during the lead-in lecture, about most essentidhgegical and didactic issues in elementary
school physical education. The presentation indudescussion of the needs of modern
elementary school children, and especially problemduding fewer opportunities to move
and play, conceptualizing sports as a competitather than a chance to support healthy
development of children. The presentation alsoothiced the historical view on physical
education and modern concept of sports lessonshatols aimed at meeting needs of the
children and the ways it could be adopted by teachidditionally, the presentation covered
the basics of lesson planning in physical educaspacifically the introduction and realisation
of the modern sports concept through thorough phanof learning objectives, content, and

teaching methods and strategies.
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Learning diarieswere also used by all pre-service teachers duhagcourse to make
notes about the content, equipment, specific exescand teaching strategies used during the
example lessons. The learning diaries were providetie form of a structured observation
booklet in which students had special space to nmates about the structure of observed
lessons, exercises and instructions given (an emaplg to fill in, divided into lead-in, main
part and cool-down phases), draw sketches of gynptfe space in the form of the gym, to
note the use of space, activities and the equipmamt another empty page with lines to note
down their own thoughts, ideas or critic aboutlésson. The learning diaries only served as a
support and future reference for pre-service teacAdey were neither collected nor graded or
analysed. For an example of the booklet, see AppeXd

Observation formsvere structured in asimilar way to the learningridis and used to
make notes about the lessons conducted by invachers with elementary school children
(during treatment and delayed post-test). Unlikerreng diaries, observation forms were
collected from students and given them back atetiek of the course. The front page of the
observation forms introduced the lessons” topicktha rules of using the observation forms.
For the experimental condition, the front page atsooduced additional theoretical input
about how to formulate the learning goal and wlpes$ of learning goals exist. Beyond the
table for the lesson structure, place for sketcthefgym and place for making own notes (as in
the learning diaries), observation form for the empental condition contained a special task
about identifying the learning goal of the obserleslson and ranking observed activities
according to how much they supported the learnoa.g

4.2.3.2 Instruments and measures
4.2.3.2.1 Pre-test phase
Background informatiorcollected during the introduction phase includage of the

participants, gender, educational track (elementaryspecial education school), current



98 Chapter 4: Fostering Lesson Planning Competen&yearService Teachers

semester, the amount of credit courses taken (int€aghing experience (pre-service teachers
were asked if they had any prior teaching expeégeand if yes, about its type and duration).

Beliefs about the importaned learning goals were measured in a ranking thsing
the introduction phase of the data collection. 8tisl were provided with five statements and
asked to rank them from 1 to 5 depending on howomapt they thought these statements
were for planning the lesson. The first statemeas iormulated as a tangible measure of
students’ progress after the lesson, the secondioned the learning activity student should
do during the lesson, the third mentioned the @gtieacher would perform during the lesson,
the fourth was the statement about the generaknbmif the lesson, that the fifth mentioned
the necessity of topic independent warm-up exerdibe expert solution for the ranking was
designed according to the theory of lesson planmind learning goal formulation and in
cooperation with expert teachers. The differenceanking made by pre-service teachers and
expert solution was added as a covariate in thteduanalysis.

Lesson planning competenfyre) was measured by the scale developed in €h8pt
for the pre-test video clip 1 (“Drumming Dance”) svaised. See section 3.2.3.1 for the
description of the items in the scale. The scalmbiity for video clip 1 was above .67
(reliability is considered acceptable if above .65)

4.2.3.2.2 Treatment phase: manipulation check

Manipulation check: adherence to instructioAs the course and specifically the
treatment phase were structured in a way that gageexperimenter little opportunity to
interfere during observation, provide clarificasomr control the completion of tasks, a
manipulation check was developed. Its aim was taitap to what extend the students
followed the instructions and completed the tas#sntifying the learning goal of the observed
lesson and the activities that helped to achiegddahrning goal) during the treatment.

The manipulation check consisted of 5 tasks (opele@ questions) for each of the two

observed lessons. The first task was to identiéy risult of the lesson, pre-service teachers
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were asked to identify what pupils were able tabdtter after the end of the observed lesson
than before. The second task asked for the obsesv&tbnce that the learning goal was
achieved. The third task was to identify/nominatdeast one of the activities noted during
observation as an activity that contributed to eeimg the learning goal (productive). The
fourth task asked students to mention at leasbbiige activities as neutral (not contributing to
the achievement of the particular learning goat,ddsio not conflicting with it). The fifth task
asked students to mention at least one of theigesivduring the observed lesson as not
contributing to achieving the learning goal, bubftioting with it (counterproductive). Each
task was coded as 1 or 0. A score of 1 was assifribd task was completed, and a 0 was
assigned if the task was not completed; the qualityhe responses was not coded (see
Appendix X for more details on the questions andirng manual). A scale was constructed out
of these 10 items to measure, to what extend thdests in the experimental condition
followed the instructions provided during the obsdion task and reflected the percentage of
instructions followed.
4.2.3.2.3 Post-test phase

Lesson planning competengpost)was measured by the same scale as during pre-test
(see Chapter 3 for scale description), for the-pesitvideo clip 2 (“Butterflies”) was used. The
scale reliability (video clip 2) was above .69 i@bllity is considered acceptable if above .65).

Delayed post-testThe aim of the delayed post-test was to identifypiié-service
teachers learned to identify and formulate theniegr goals of observed lessons and if the
treatment had an effect on the overall amount tdidiem notes taken during observation. The
delayed post-test was developed to check if thaesiis continued to use the scaffolds that they
were introduced to during treatment phase, evehowtitany prompting to do so. The measure
consisted of two sets of items, which contributethe creation of two subscales.

The subscaléLearning goal” consisted of 7 items and focused on identifying an

formulating the learning goal. The items were samtb the learning goal set of items in open
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ended questions of the lesson planning competaradg)s More specifically, the items focused
on mentioning the learning goal, elaboration oruging professional language, mentioning
student activity in goal formulation, etc. The stdie “Observation notes”consisted of 11
items and focused on general issues with respdbettevel of detail and quality of notes and
sketches made during the observation. Cronbachlsadior the subscale “learning goal” was
.77, whereas for the subscale “observation notegias only .50. Hence, only the subscale
“Learning goal” was used for further analysis.

4.2.4 Statistical Analysis

To answer the research questions the statisti@ysia was run in R using the “stats”

package (R Core Team, 2017). To answer the fisgtaieh question, experimental and control
condition scores in lesson planning competency werapared using ANOVA procedures,
while repeated measures ANCOVA was implementecest for the significant gain in the
lesson planning competency from pre to post-tesé Jtatistical model included test (pre- or
post-), condition (experimental or control) anditheteraction. The intercept was forced to be
0, because the pre-test was conditioned to haveanrof O (see Section 3.3.2). This could
potentially cause heterogeneous slopes for pre-past tests, so the model was adjusted to
accommodate that. To answer the second and théehreh questions, multiple regression
procedures were implemented. The R-script for tleyais is available from digital Appendix.

4.2.5Results

4.2.5.1 Preliminary analyses

To ensure that differences between the lesson plgmompetency of the experimental

and control condition were due to the treatment,nmi demographic factors, the preliminary
analyses were performed. There was no statistisaijyificant difference identified between
control and experimental groups in terms of d&f@&,77) = 0.43p = 0.53), teaching experience
(F (1,79) = 0.87p = 0.35) and education-related variables: EWS1,73) = 0.66p = 0.41),

educational trackH (1,78) = 1.06p = 0.31), semesteF((1,78) = 0.62p = 0.43). Pre-service
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teachers in the experimental and control conditidias not differ in their lesson planning
competency at the pre-test phase (see Table 4.2).

As the experimenter could not interrupt the obgsmafor clarification questions or
additional instructions, a manipulation check wasducted to determine the degree to which
the students followed the instructions during obsgon. The manipulation check indicated
that only one out of 43 pre-service teachers i é¢xperimental condition followed all
instructions and completed the entire task (setosed.2.3.2.2 for details) during observation
of modelled lesson; fifteen out of those 43 presserteachers completed 50% or less of the
observation tasks during observation. On averageptk-service teachers completed 59% of
the task during observation. It is important to tie@nthat the measure did not include the
content or quality of the answers provided, buyamhether pre-service teachers answered the
questions. The slightly above average percentapmlsi that a large portion (30%) of students
in the experimental condition failed to follow thvestruction. As a result this introduces high
variation within the experimental condition, whishould be taken into consideration when
interpreting the effect of the treatment on studlegiain in lesson planning competency.
Therefore an additional post-hoc research questamset:

RQ3: To what extend does adherence to instructionsg the treatment phase predict
the lesson planning competency at the post tesiggh#t is assumed that adherence to the
instructions will be a significant positive predictof the lesson planning competency
(Hypothesis 3).

4.2.5.2 Effects of Scaffolding on Lesson Planning Competewpc

The first research question aimed at estimatingefifiects of scaffolding focused on
facilitating the formulation of learning goals dugi observational learning on the lesson
planning competency, by comparing the lesson plenncompetency of control and
experimental conditions at the post-test. There massignificant difference for the lesson

planning competency between the experimental amatdihtrol conditions in the post-test and
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the scores in goal formulation obtained during theayed post-test (hypothesis 1 was
rejected). Table 4.2 presents means, standard tesaand ANOVA F-tests of the

comparisons of experimental and control groups. fEpeated measures ANCOVA (including
test, condition and their interaction) also did m#ntify significant gain in lesson planning

competency(4, 160) = 0.52p = 0.72.

Table 4.2.
Means, SD and F-test statistics for the pre-, past delayed post-tests

Experimental Control F-test statistic (1,80)

M (SD) M (SD) (p-value)
Pre-test -0.008 (0.54) 0.007 (0.64) 0.012 (0.¥4)n
Post-test -0.037 (0.72) 0.141 (0.61) 1.46 (0.28)n
Delayed post-test 0.219 (0.29) 0.167 (0.21) (QOr38, n.s.)

There was no statistically significant differenodesson planning competency between
experimental and control conditions detected durnprg-test, post-test and the score in
formulating learning goals in delayed post-testlaed post-test controlled for pre-test scores
(ANCOVA) did not show significant differences inrfoulating learning goals by experimental
and control conditions eithef (1,75) = 0.75p = 0.39).

4.2.5.3 Predictors of lesson planning competency at the pbtest phase

The second and third research questions were fdcoseidentifying the role of
additional factors (teaching experience, beliefsualthe importance of learning goals and
adherence to instructions during the treatmentpradicting lesson planning competency in
pre-service teachers from experimental and cordoolditions. Neither teaching experience
(p=0.24) nor beliefs about the importance of leagngoals p=0.10) were statistically
significant predictors of lesson planning compeyertberefore hypotheses 2a and 2b were

rejected.
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The multiple regression model with pre-test lesglamning competency and adherence
to the instruction during observation in experinaérondition, explained 10.7% of variance
(Adjusted R-squared) in post-test lesson plannioigppetency:F(2, 40) = 3.51, p = 0.04.
Adherence to the instructions during the obsermaiias the only statistically significant
(p = 0.02) positive predictor of post-test lessomplag competencyB = 0.013,SE = 0.005,
Beta = 0.35. Pre-test lesson planning competency wasostive, but not statistically
significant p = 0.25) predictorB = 0.19,SE= 0.16,Beta= 0.17 (hypothesis 3 was accepted).
The overall multiple regression model in both expental and control conditions, including
pre-test lesson planning competency and adheremdbet instruction was not significant,
which implies that there were other factors beyprettest lesson planning competency and
adherence to instructions, responsible for theatian in post-test lesson planning competency.

4.2.6 Conclusions

The empirical study adopted pre-post control grdepign to assess (1) the effect of
scaffolded observational learning on the pre-serteéachers” lesson planning competency; (2)
the role of teaching experience and beliefs aldwiirhportance of learning goals in prediction
the post-test lesson planning competency; (3) the of adherence to instructions during
treatment phase in prediction of the post-tesiolegganning competency. To answer the first
research question ANCOVA analysis was used to coenipee lesson planning competency of
the experimental and the control conditions attpet-and post-test phases. It was hypothesised
that the conditions would not differ from each athethe pre-test phase, but the experimental
condition would be significantly higher in lessolaqming competency at the immediate and
delayed post-test. To answer the second and thggiarch question, multiple linear regression
analysis was used to identify statistically sigrafit predictors of the post-test lesson planning
competency. It was hypothesised that prior teackxperience, beliefs about the importance
of learning goal formulation and the adherencenstructions during the treatment phase

would predict the lesson planning competency aptis-test phase.
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The results indicated that although no statistycalpnificant difference was found
between treatment and control groups in the leptaming competency at the post-test phase,
adherence to the instruction was a significant ipted of the post-test lesson planning
competency of the experimental group. This impllest learning to formulate learning goals
(by scaffolding observational learning from examlgssons) had a positive effect on lesson
planning competency, but the intervention in itsrent form was not sufficient to achieve
significantly higher lesson planning competencyhaf experimental condition.

Among the limitations of the empirical study wemldwing (1) short intervention
phase, focused on one aspect of lesson planniagabply not enough to notice the differences
in the lesson planning competency, (2) relatively level of responding to the intervention
(only few students actually completed the tasksindurintervention), different type of
instructional support might be needed (3) higharare of lesson planning competency within
the control and the experimental conditions, imudyanother possible factor influencing the
lesson planning competency. Further research nfigils on ensuring more adherences to the
instructions, or even explore, what predicts tldheaence to design optimal instructions and
scaffolds. The interventions in the following steslimight be longer, and focus on multiple

elements of the lesson planning competency.
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5 General Discussion

This doctoral dissertation was conducted in the alonof Teacher Education and
aimed to contribute to understanding of the efiertess of instructional approaches
(specifically observational learning) to foster deimg skills and competencies. The
dissertation was built up on Bandura’s social-cgmilearning theory (1986), the learning
framework for the use of the observational learrsnggested by Chi and colleagues (2008), as
well as the cognitive skill acquisition theory posed by Van Lehn (1996), In regard to
defining and measuring the teaching competenceguhent thesis consideredthe approaches
of Stoof et al. (2002) as well as that of Blémekeak (2015). The overarching research
questions of the dissertation were to identify flpbservational learning is an effective
teaching/learning strategy that contribute to fiostethe pre-service teachers” competence; and
(2) in what way should observational learning bgaoised to ensure that target competency is
acquired in the most effective way. The observaliolearning was shown to be an
instructional method able to foster various teaglskills, but also lesson planning competency
in pre-service teachers as more general constrpatperly scaffolded.

5.1 Summary of the studies
5.1.1 The Meta-Analysis on the Effects of Observational earning in Teacher
Education

The meta-analysis was conducted in the domainaahier education and grounded on
Bandura’s socio-cognitive theory of learning (1988 aim was to systematically review
empirical studies focused on using observationatniag to acquire teaching related skills
(using specific teaching strategies, classroom gemant techniques, etc.). The analysis
focused on learning the complex cognitive skills iakih were demonstrated during
observational learning phases, and the subseqeeiormance of the demonstrated skill. This

went in line with Chi’s (2009) definition of obsational learning as the process of acquiring
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(from observing the model) and further demonstgaam observed skill, as well as with the
model of the cognitive skills acquisition suggedigd/an Lehn (1996).

The study investigated empirical findings of thedsts in Teacher Education. The
research questions raised in the meta-analysis waiened at (1) identifying the effects of
observational learning on acquisition of teachikitjss which were measured on objective and
subjective scales; and (2) the role of design featupresentation format, measures of
performance) and (3) scaffolding in moderating ¢heffects.

The findings supported the theoretical framework abservational learning and
previous research. With a relatively small sample ©f 19 empirical studies, the meta-
analysis was able to identify significantly higHeet of observational learning on acquisition
of teaching skills (both measured on objective anbjective scales) by pre-service teachers.
The summary effect size from 13 studies reportiogygarisons regarding objective measures
wasg = 1.13,CI [0.72, 1.54]. The effects of the objective measwigowed high heterogeneity
12 = 91.97%.The summary effect from 6 studies repgrtomparisons regarding subjective
measures wag = 1.07,CI [0.60, 1.54]. The analysis also showed moderaterbgeneity
1 = 41.87% in the effects measured by subjectivesomes. Further moderator analyses were
performed only for effects measured by objectiveasoees to clarify what factors had
contributed to the effectiveness of observatioralriing for acquisition of teaching skills.
Moreover, on the basis of a comprehenisve ranggatibtical methods to detect and correct for
publication bias and questionable research pragtiteeould be conluded that the identified
effects were not due to the bias, and that obsenadtlearning is a powerful technique to
facilitate complex skill acquisition in pre-sergiteachers.

The moderator analysis indicated several factdlgancing the effects of observational
learning on teaching related learning outcomes s@i@ning the presentation format of learning
material, the use of video- and text-based materiglielded similar results

(g = 1.06 for video andy = 1.09 for text). Although this contradicts to soraxtent the
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commonly supported idea of the benefits of usirdpoibased learning materials to facilitate
learning, it also shows that both presentation &dsrhave unique strengths and weaknesses
and both can be an effective way to present thaileg material. Interestingly, the “in vivo
observation” presentation format significantly cerformed both video- and text. This might
be due to higher levels of involvement in the “imovobservation” setting, but the evidence is
limited to only a few studies, thus the interpretatshould be treated with caution. More
studies using in-vivo observation to present tlaenmg material are needed.

Concerning measures of performance, assessingrparice with written measures
provided less heterogeneous effects, compared itg wssessment of actual performance;
however, both can indicate the learning reliablg anth the similar magnitude. This finding
appears to be due to a method-effect, as the iarifer written measures can be more
structured and require less decision making from éxaminers. Actual performance, in
contrast, might have many features, not coveramb@hng manual and require more subjective
decisions from examiners On the other hand, ageidbrmance reflects the complexity of the
learning/teaching situation, but some other factdike individual style or personal
characteristics (not being part of the assessnuaih)smight influence the outcomes.

The findings concerning the use of additional mstions and scaffolding show that
scaffolding increases learning from observationi (€hal., 2008; Dianovsky & Wink, 2011;
Glogger et al., 2009; Hubner, 2009; Stegmann gf@ll2; Van Gog & Rummel, 2010). It was
not possible to determine the best combinationupipsrt to facilitate learning due to the
relatively few studies in each scaffolding schemangely, providing scaffolding during
observation, provide instruction after observatiasing instructional support continuously and
not using any additional instruction). Neverthelab® findings go in line with the already
existing empirical evidence, that the continuousffetding (having activities both during and
after observation phase) was a more effective wagcaffolding pre-service teachers. In

contrast to previous research, observational legrnvhich was not supported by additional



108 General Discussion

instructions or scaffolding was also effective $&ill acquisition. However, this finding might
be due to the fact that not all the researcherslwding empirical studies elaborated on the
procedure of implementing observation in their sadand therefore, information about the
instructions which were actually given was lackiAgernatively, this finding can be explained
by the fact that target skills could be well obsehand no special instruction was needed to
learn them. The tendencies shown in the findingsushbe interpreted with caution. More
empirical studies investigating different scaffoigischemes are required for future syntheses.

Interestingly, most of the studies in the meta-gialwere focused on the acquisition
of a single teaching strategy or technique, rathan addressed the teaching competency on a
higher level. To identify if observational learniigyan effective instructional method which
can target acquisition of more complex construitts tompetence, an empirical study was
conducted. It allowed testing if scaffolded obsépraal learning could be effective to foster
development of the lesson planning competency asoee complex construct, one which
integrates a range of knowledge and skills.

5.1.2 Measuring Lesson Planning Competency: The Scale Delepment

The scale development was conducted as an inteateediep to prepare for an
empirical study in the domain of Teacher Educatibhe empirical studies included in the
meta-analysis focused on the acquisition of sitegehing principles or techniques, but not on
teaching competence in general. It did not suggesinstrument to measure the teaching
competence which considers its complexity, so a m@asurement scale was developed.

Prior to the development of the scale, it was degtitb develop and validate a written
measure of performance, as the preceding metasamahad indicated, that the written
measures should be as effective as actual perfaenaeasures, but at the same time that it
can be implemented on the larger group of partidpand requires less resources in terms of
time and cost. It was also decided to focus orolegdanning competency as a part of teaching

competence for two main reasons. Firstly becaussofe planning competency, as essential
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part of teaching activity across different domainensists of similar components as the
teaching competence in general (pedagogical coktewledge, analytic and planning skills,

etc.). Secondly, lesson planning competency wasidered to relate more to the tasks that
teachers perform rather than to their person rlateracteristics. This implies that it is a

capacity easier to foster within shorter periodgime and also that the possible changes in
performance can be attributed to the treatment withigher degree of confidence. Another
decision made before the scale was developed whtis on cognitive skills and processes
(noticing, analysing, planning), considering thattivational factors, as another building block

of competency should be measured separately whter gicales. The scale was developed in
the domain of physical education, due to the fdmt tteachers™ activity and students’

performance can be directly observed. Furthermitrere is little research in the effective

teachers” training in the domain of physical edocatand this research can therefore
contribute to the respective community. Nevertreleése principles of scale definition and

construction can be used to create similar scalethier domains.

The scale was constructed using Item Response yhaww validated on the data
collected from two subsequent samples of pre-sertéachers in 2016 and 2017. The data
allowed to construct two different, but comparableasurement scales for two video clips
(with 48 and 50 items respectively), that can bedue assess the lesson planning competency
at two different time points (i.e., pre and past]. Both scales indicated good fit to the one-
parameter Rasch model, which in turn provided exddehat lesson-planning competency can
be addressed as a unidimensional construct, ewerghhit requires content and pedagogic
knowledge, consists of several skills and undegypnocesses (i.e., noticing important lesson
organisation, analysing classroom situation, matglbserved units with theory, formulating
learning goals, making decisions about effectivacliéng strategies and equipment used,

planning own lessons).
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The constructed scales reached the acceptable déveliability, i.e. they provided
enough information to distinguish between differéatels of lesson planning competency.
Video clip 1 reached WLE Reliability of 0.67, an&E Reliability of 0.69, and Video clip 2
reached WLE and EAP Reliability of 0.70. To asdbgsgain in lesson planning competency,
the ability scale for both video clips was standsed for the pre-test by extracting the mean
value from each individual ability score.

The detailed description of the scale constructibern selection and the general
considerations about measuring the competency ibatdr to the research in teaching
competence and can be adapted to other domaingnaimeconsideration about the scale to be
made before applying it to lesson planning compstemeasurement is that motivational
aspects of this competency are not included insttede and should be controlled separately.
The developed scale and its variations adaptedther deaching related competencies can
contribute to an understanding of how observatideaining can foster teachers” knowledge
and skill acquisition at the level of competencyd dacilitate the development of Teacher
Education, as these scales consider the compl@fitthe teaching and allow to assess
competency level and its change due to applieducbnal interventions.

5.1.3 Fostering Lesson Planning Competency in Pre-Serviceeachers

The empirical study was conducted in the domaimedcher Education. This study
aimed at addressing the question if observatiagaining combined with scaffolding would
have a positive effect on the lesson planning caemay of pre-service teachers in physical
education. The study was designed to contributartpirical studies underrepresented in meta-
analysis (i.e. used in-vivo observation, used sbdifig during observation). The study was
conducted during the Basic Qualification Sports rseuwith 84 pre-service teachers as
participants sample in 2017. The pre-post desigih wvandom assignment to experimental
(N=43) and control conditionN=41) was applied to identify if the treatment (Brgtg goal

formulation during observational learning) wouldsea positive effect on the lesson planning
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competency of pre-service teachers. The scale ales®l to measure lesson planning
competency (see Chapter 3) was used to capturectngpetency before and after the
treatment. The goals of the study were to (a) asHes effect of scaffolding focused on
facilitating the formulation of learning goals dugiobservational learning on the acquisition of
lesson planning competency, (b) assess the rdkaching experience and teaching beliefs on
the lesson planning competency, and (c) assesslief adherence to the instructions during
the observation and its effect on lesson plannorgpetency.

In contrast to expectations, the results indicéited there was no significant difference
in lesson planning competency between the expetahand control condition neither in the
immediate nor in the delayed post-test. Teachimgpe&nce and the teachers’ beliefs about the
importance of setting learning goals for effectilesson planning were not significant
predictors of lesson planning competency.

As expected, adherence to the instructions dutiregabservation was a statistically
significant positive predictor of post-test lesgg@anning competency; furthermore it was the
only significant predictor. A multiple regressionodel with pre-test lesson planning
competency and adherence to the instruction dwirsgrvation in the experimental condition,
explained 10.7% of variance (Adjusted R-squaredpast-test lesson planning competency.
Overall, the findings of this empirical study higitit the need of instructional support for
observational learning to foster lesson planning@etency.

5.2 Integration of findings

In respect to overarching goals and research qumesstf the doctoral dissertation, the
results from meta-analytical and empirical studepport the hypothesis that observational
learning is an effective teaching/learning stratéupt contributes to fostering the pre-service
teachers” competence. It has a positive effectcguisition of teaching techniques and single
didactic principles, but also has potential to dodesson planning competency as a more

complex construct, which combines different typéskiwowledge and skills. In respect to
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organisation and design of observational learniregfollowing statements can be made. Firstly
using videos and texts as examples to observeatigettskill or behavior can both lead to
effective skill acquisition; in vivo observation igotentially the most beneficial for of
presenting the target skill or behavior, but masearch is needed to check this assumption.
Secondly findings of this dissertation suggest tiare scaffolding for pre-service teachers
result in better skill acquisition (findings from eta-analysis). Moreover, scaffolding
contributes to skill or competence acquisition oifilpre-service teachers show adherence to
the instructions during treatment phase. To sumobpervational learning as an instructional
method appears capable of addressing the challeagksequirements towards developing
teaching competence. Empirical findings of the nagtalysis provided evidence that learning
from observations (as worked examples, modellingetabehavior) has a substantial positive
effect on acquisition of complex cognitive skilfs general, social interaction skills and might
foster a professional competence development ffgrg scaffolded.
5.3 Limitations of the studies

One of the common limitation for all the studiesthis dissertation is that the studies
were focused on the pre-service teachers and riden§is cannot be generalized to in-service
teachers, who have more experienced, and probablgoine extend different needs and
expectations from the courses and programs in duréducation. Although, the search for
primary studies for the meta-analysis was not éohiio pre-service teachers, no eligible studies
were found, which would provide evidence for the v$ observational learning in in-service
teacher education and its effects on their knowdealyd skill acquisition. This issue generally
reflects the state of empirical research in Tea8uercation.

The scale designed in Chapter 3 had better distaition ability on the lower levels of
competency and therefore could fail to discriminagéveen teachers with initially high level

of lesson planning competency. In other wordss itliso limited to the use for pre-service
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teachers only.. Adding several more items with Hgficulty, would significantly increase the
reliability of the scale and would also make it aygiate for more experienced teachers.

The main limitation of the empirical study is tredatively low level of responsiveness
in the intervention. Only few students actuallynmbeted the tasks during intervention, and
that could be one of the reasons for the treatmenhteaching significant effects. One of other
possible reasons is rather short intervention phésaised on one aspect of the lesson
planning. It was probably not enough to capturdange in the lesson planning competency.
The high variance of lesson planning competenchiwithe control and the experimental
conditions, imply other possible factors influergithe lesson planning competency. The
solution for this limitation would be to plan a lpar intervention addressing several aspects of
lesson planning, and using different types of ingional support which would probably be
more accepted by the participants. More informatadyout pre-service teacher beliefs,
motivation, and preferred learning styles mightlakpthe variance which was not captured in
the empirical study presented in this dissertatidioreover, a more complex intervention
would need a more complex scale (probably, withesdvdimensions) to assess the gain in
lesson planning competency. Such a scale would alesw to identify which component or
process of lesson planning competency is the nrodtiggmatic and needs more instructional
support.

5.4 Theoretical implications

This doctoral dissertation contributed to reseanshobservational learning in Teacher
Education by conducting a systematic review andaraetilysis on the effects of observational
learning as instructional method on acquisitioneaiching skills, which were modelled during
the observation. The results go in line with thevpyus research conducted in teacher
education (Allen & Ryan, 1969; Darling-Hammond ket 2005; Santagata, Zannoni, & Stigler,
2007) and other domains (Couzijn, 1999; Groenenglijlal, 2013; Rummel & Spada, 2005;

Schworm & Renkl, 2007; Van Steendam et al, 20110J; @rovide evidence for the high effects
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of this instructional method for acquisition of ¢bing skills. The meta-analysis also
investigated the role of design-related featuressgntation format of the target skill, use of
scaffolding and additional instructional supporewf different measures to assess learning
outcomes), which has practical and theoretical itagibns as it contributes to the knowledge
about the impact of scaffolding on learning. Thediings go in line with studies on scaffolding
(Chi et al., 2008; Dianovsky & Wink, 2011; Van G&jRummel, 2010) and support the idea
that at the lower level of prior knowledge (i.etr fire-service teachers) more scaffolding result
in better skill acquisition. However, to identifyneg best amount and combination of
instructional support aids and scaffolding more eivgd research is needed.

The meta-analytic study also contributes to the howlogical discussion about
publication bias and questionable research prachgediscussing strengths and weaknesses of
existing methods, namely Egger’s test (Sterne &dEgg001), Trim’'n’fill (Duval & Tweedie,
2000), p-curve analysis (Simonsohn, Nelson, & Sims@014), R-index (Schimmack, 2012),
and the fail-safe N (Rosenthal, 1979). Their useambination to address replicability and
generalizability of the research in Teacher Edoecashould inspire their implementation in
other domains to obtain evidential value of thees.

The scale developed within this doctoral dissestationtributed to the understanding
of the structure of lesson planning competency s of the essential parts of teaching
competence. The recent research (Blomeke et ab,2B&idel & Stirmer, 2014) suggests
several dimensions to be considered in measuringpetence. However, the study in scale
development demonstrates that a lesson planningpetemcy can be considered a
unidimensional construct, although it involves salanderlying processes and skills.

The empirical study contributes to the researdénfield of physical education, which
has not been sufficiently researched so far. & attributes to the body of empirical research

by using the design features underrepresentedeirsdimple of studies included in the meta-
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analysis and therefore can be used in future sygtemeviews and meta-analyses in the
domain of Teacher Education.
5.5 Further research

One of the directions for further development isf@ening a research synthesis to
identify the factors (related to the design of teag activities, learning outcomes, experience
and motivation of the participants, different teagh domains) that make observational
learning effective instructional method to fostea¢hing competence. Although, observational
learning is an effective method to foster acqusitof single teaching strategy or principles, it
also has the potential to be beneficial for aclmgvinore complex learning goals and tasks if
properly supported. This direction requires welkigaed empirical studies that use
observational learning and scaffolding to fostemcteng skills and competencies. More
research should be done using in-vivo observatbon, also other presentation formats, to
determine the most effective way to foster teacliogppetence. According to the findings of
the systematic review and the meta-analysis, @ifferschemes of scaffolding (providing
instructional support at different stages of leagnor continuously) are also underrepresented
in current empirical research; knowing the streagiind weaknesses of different types and
amount of scaffolding would be beneficial for desingy educational programs.

In general, focus on transfer of observationalieey experiences to later application of
observational learning by pre- and in-service teeshs the promising direction of further
research. To support this direction of the researeating the reliable, objective scales to
measure the construct of teaching competence asokelecomes a central issue. The item
response theory approach seems to be a suitabl®dyets it allows to consider the difficulty
of the items and better reflect the structure ohpetence as a complex construct. Developing
methodologically similar scales for different d@aies and domains would enable identifying
what kind of competencies can be best fostered @bgervational learning and which might

need other instructional approaches. Creating tbel pf measures to assess teaching
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competence and its components in different domamsd also contribute a lot in designing

and conducting empirical studies, but also coulgh bhe unify measures used in the Teacher
Education research. Therefore, it would provide@pportunity to attribute differences between
the effects of observational learning (or otherhods) to differences in treatment and design,
but not to measurement errors. And in turn wouldnprte a better connection between
theoretical research and its implementation.

Referring to the evidence from the empirical studly fostering lesson planning
competence in pre-service teachers and difficutiesountered in this study, there are a few
more ideas and considerations to be implementéatume research. For example, making sure
that students follow the instructions during treain should be one of the main issues.
Researchers could treat adherence to the instngcéie an ability and search for predictors to
optimize the instruction for further studies.

5.6 Practical implications

The studies conducted within this doctoral dissiema provide evidence for
observational learning to be a powerful instructiomethod, which can be used in teacher
education to promote a variety of teaching skil&l @ompetencies (acquisition of specific
didactic principles, teaching strategies, lessoanpihg competency, etc.). Observational
learning has a positive effect on learning if ontes are measured by objective scales
(knowledge tests, performance), but is also hightgeptable by students (subjective measures
about perceived learning and motivation to applyuaed skills) which has not only
theoretical, but also the practical significanceftother research and practice in the domain of
Teacher Education.

The first implication considers the design of enwailr studies and learning
environments implementing observational learningasnstructional method for pre-service
teachers to acquire teaching skills and competendibe observational learning procedures

can be integrated into education programs and bgested for bigger groups of pre-service
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teachers, without losing in the authenticity of doatext and quality of the skills acquired. For
example, according to the findings of the metaysialboth video and text presentation can be
used with similar effectiveness in skill acquigitioln vivo observations have even more
potential to establish authentic and effective Heway. Different schemas for providing
instructional support and scaffolding, presentedhi@ systematic review and meta-analysis
chapter open up different options for designing ld@ning programs, with the consideration
that observational learning might work out evenhwitinimal scaffolding. Furthermore, more
scaffolding has higher effects on skill acquisition

The second possible practical implication is esatto assessing the teaching
competence and therefore the effectiveness of rgnaog or seminars directed at acquisition of
teaching skills. The chapter on the scale developrpeovides insights about structure of
teaching competence and underlying competenciessaodld encourage researchers and
practitioners to create assessment instruments tanhprise the complexity and
interconnection of teaching skills. The methodatagi sections provide a step-by-step
guidance to define and establish the scale, togettie an example of such scale using the
Item Response Theory. The discussion and thefigasions for decision making about items

in the scale can be used to create similar scateslier skills and competencies.

In closing, the evidence presented and discuss#usrdissertation, supports the ideas
of learning by observation, suggested by Albert d&@aa (1986) over 30 years ago and
develops them to meet challenges in fostering tagclcompetence nowadays. The
combination of theoretical and empirical reseanstpmfessional competence, scaffolding, use
of technology in education, and also advancessaarh methodology and scale development
techniques contribute significantly to providingnsights for further research and practical

implications of observational learning as instroctl method.
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Informed consent for the data collection 2017

LD G- FAKLULTAT FUR PSYCHOLOGIE UND PADAGOGIE
MAXIMILIANS- DEFARTHMERNT PRYCHOLOGIE

LM UNIVERSITAT LEHESTUHL FURE EMPINISCHE PADAGOGIRE LN
MUNCHEN PADAGDGISCHE PAYCHOLOGIE

| Einverstindniserklirung

Sie erhalten ein Exemplar dieser Einverstindniserklarung fiir Thre Unterlagen.

Teil 1. Information liber die Verwendung der erhobenen Daten

Die Studie beschiftigt sich mit Lernen durch Beobachten und zielt darauf ab,
Instruktionsmethoden herauszuarbeiten, die optimale Unterstittzung filr Reterendare zu
Verfligung stellen. e erhobenen Daten dienen einzig Forschungsewecken um zukinftige
Hurse _Basisqualifikation Sport” zu verbessern.

Fertraulichkeit

Die erhobenen Daten werden vertraulich behandelt, weiterverarbeitet und haben keinerlei
Einfluss auf die Bewertung von Studienleistungen. Um eine grofitmigliche Anonymisierung
zu gewshrleisten, bitren wir Thnen einen Code start Thr Vorname und Nachname zu
beputzen.

Verweigerung oder Widerraf des Einverstindniizes

lhnen entstehen keinerlel Nachteile im Hahmen ihrer Studivms, wenn Sie Lhr
Einverstindnis verweigern. Sie kinnen lhr Einverstindnis auBerdem jederzeit widerrufen.
Der Widerruf ist elektronisch per e-mail zu richten an Olga Chernikova [e-mail:
O.Chernikova@eampus. lmu.de). Birte der unten gegebene Code als Referenz benutzen.

Teil 2. Schriftliche Einverstindniserklirung
Die von mir im Hahmen der Befragung am 5. Apri 2017 erhobenen Daten ddrfen fiir
Forschungsewecke verwendet werden.

— BITTE NUH ankreuzen wenn Sie NICHT einverstanden sind.

O  Ich willige nicht ein, dass die erhobenen Daten fir Forschungszwecke verwendet
werden diirfen.

Ich habe die Informationen in Teil 1 gelesen und verstanden. Ich hatte die
Gelegenheit, Fragen zu stellen, und meine Fragen wurden in diesem Fall zu meiner
Zufriedenheit beantwortet. Meine Einwilligung in die Speicherung der erhobenen
Daten zu den oben angegebenen Zwecken geschieht freiwillig.

Code: Erste Buchstabe des Namens Threr Mutter
Erste Buchstabe des Namens lhres Vaters
— Thr Geburtadatum (z.B. 07 bzw. 17)

L T

Datum: |{l|.‘|-|.|l.||+|. l:r|L

Unterschrift:




Zeit Montag Dlenstag Mittwoch Donnerstag Freltag
9.15 - 10.00 | 9.00 Uhr . Radmethodik* TH Koordinative Unterrichtsmitschau LJAuf und nieder”
,Check in“- wichtige IRL | Fahigkeiten DURR Kraftigungszirkel fur Kids
Informationen zur FUR RAT
Lehrgangswoche HAW
10.00 - 10.45 | ,Die erste Sportstunde* ,Handstand" TH Noch offen “Bumball” ,Laufen so schnell und
Spielerisches Bewegen IRL DURR | Innovative Spielformen wendig wie ein Gepard”
und Orientieren in der mit Ballen Kreative Laufspiele LaH
Sporthalle  DUR/HAW HAW RAT
10.45-11.00 | PAUSE PAUSE PAUSE PAUSE PAUSE
11.00 - 11.45 | Padagogik und Didaktik | ,Meine Sprungwelt* “Uber Stock und uber ,Gigaball” ,Ganz schon weit
des Sportunterrichts an Sicherheitstipps und Stein” TH | Innovative Spielformen geflogen*
Grundschulen Unterrichtsideen mit “Balancieren, Klettern, mit Ballen Methodik zum
FRO | dem Minitrampolin TH | Stutzen an HAW Weitspringen LaH RAT
IRL Grof3geraten” WUN
11.45 - 12.30 | ,Wild spielen* IRL | “Abenteuersafari” TH | ,Lang aber langsam!“ ~Power Hour"
Grundlagen der "Kraftigung der Arm- Ausdauerndes Laufen Bewegung nonstop im
Ballspielentwicklung und Rumpfmuskulatur Rhythmusparcours
FRO an Geratebahnen" WUN RAT FRO
12.30 - 13.30 | PAUSE PAUSE PAUSE PAUSE PAUSE
13.30 - 14.15 | Unterrichtsmitschau “Das kann ich schon” ,Volkerball- und “Mens sana in corpore ,Durchs wilde Kurdistan“
Korperkontaktspiele Lernfortschritte mit dem | Brennballspiele* sano“ Sinnvolle Staffelspiele
SCH | Kann-Buch begleiten Spannende und Bewegungsangebote
MAE | aktivierende Varianten far den Schulalltag RAT
BIL FRO
14.15 -15.00 Unterrichtsmitschau Strategiespiele .Robinson Crusoe*“ ,Bin ich im
Basketball Schaustunde | ,,Geier und Takeshi* Tennisahnliche Gleichgewicht?"
MAE | Ruckschlagspiele Bewegungsaufgaben
SCH FRO | mit u. o. Partner RAT
15.00 - 15.15 PAUSE PAUSE PAUSE PAUSE
15.15 - 16.00 | Die Spiel-in-Echt- “Vertrau in deine Krafte” | ,My Style* Unterrichtsorganisation
Methode faires Ringen und Coole Moves fur Kids fur Handballspiele
Spielerisches Technik- Kampfen FUR/HAW
und Taktiklernen FRO MAE STR
16.00 - 16.45 | Die Spiel-in-Echt- “Schlag den Ball nicht “Werfen x Fangen!” Tschoukhandball
Methode mich!” Jonglage und mehr
Spielerisches Technik- Spiele mit Schlagern FUR

und Taktiklernen FRO

MAE

STR
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Background information: data collection 2017

Demograpische Daten

Geschlecht: L] mannlich L1 weiblich

Alter: Jahre

Fachsemester:

Angestrebtes Lehramt: [J Grundschule [J Forderschule

Bereits absolvierter Umfang des
Erziehungswissenschaftlichen Studiums (EWS): ca. % (Anzahl Kurse:

Haben Sie Erfahrungen im Geben von Sportsunterricht
oder als Trainer/Trainerin (0.a.): [0 Nein ] Ja

Wenn Ja, wie haben Sie diese Erfahrung gesammelt?
(Was haben Sie gemacht? Wie lange haben Sie diese Tatigkeit ausgeubt?
Haben Sie dafur eine spezielle Ausbildung absolviert?):

Stellen Sie sich vor, Sie sollen eine Unterrichtsstunde zum Thema Weit- und

Hochsprung planen. Welche der folgenden Aussagen halten Sie fur besonders

wichtig bzw. weniger wichtig fiir die Planung der Unterrichtsstunde?

Vergeben Sie Zahlen zwischen 1 (am wichtigsten) und 5 (am wenigsten wichtig

bzw. unwichtig):

Am Ende der Stunde springen sie SuS 10% weiter als in der letzten
Stunde.

Die SuS uben die korrekte Sprungtechnik.
Die Lehrkraft demonstriert die korrekte Sprungtechnik.

Die SuS erhalten Informationen zu verschiedene Sprungtechniken.

Die SuS warmen sich vor dem Sprungtraining durch 5 Runden Laufen auf.

)
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Pre- and post-test questionnaires (in German)

Code: Erste Buchstabe des Vornamens lhrer Mutter
Erste Buchstabe des Vornamens lhres Vaters
Ihr Geburtsdatum (z.B. 07 bzw. 17)

Bandfarbe
Aufgabe
Sie werden ein 3-minutiges Video sehen, welchesnefusschnitt aus einer Sportsstunde
zeigt. Danach werden Sie 12 Minuten Zeit habeneimge Fragen zur Videosequenz zu
beantworten - die empfohlene Antwortzeit ist beigieFrage angegeben. Bevor die

Videosequenz beginnt, haben Sie einige Minuten Zigih die Fragen durchzulesen.

Bitte geben Sie eine kritische Bewertung flr die 8hdensequenzen ab, die Sie gesehen
haben. Bitte beziehen Sie IThre Kommentare dabei aldonkrete Momente in dem Video

(z.B. “als die Lehrkraft zeigt, wie...”) und erklaren Sie Ihre Gedanken kurz.

a. Bitte geben Sie bis zu drei Lernziele an, die diedhrkraft fir die Sequenz gesetzt
haben kdnnte. (2 Min.)

b. Bitte geben Sie bis zu 3 von der Lehrkraft verwende Lernstrategien an, die Sie
als besonders effektiv betrachten und bis zu 3 sdie, die Ihnen als schwach vorkamen.
Bitte kurz begrinden. (3 Min.)
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C. Wie wirden Sie den Unterricht fortfhren (Nachste Lernschritte,
Lernsequenzen)? Denken Sie an mdgliche Ubungen dias geplante Lernziel

unterstitzen kénnen. (2 Min.)

Bitte beantworten Sie die folgenden 10 Fragen zuridleosequenz (5 Min.)

1. Listen Sie die bitte die bei der/n Ubung/en verwereten Materialien / Geréate auf:

Bitte kreuzen Sie die passende/n Antworte/n an (Mefachnennungen mdglich).
2. Welche Stundensequenz(en) haben Sie in dem Videsgben?

O Einstimmung O Haupttell
O Aufwarmen O Ausklang

3. Welches Ziel verfolgte(n) die Ubung(en), die Sie idem Video gesehen haben?

O Krafttraining O Koordinationstraining
O Ausdauertraining O Sozialkompetenzen
4. Gebrauch der Sportshalle (SH)

O nur ein kleiner Teil der SH wird benutzt

O (fast) die ganze SH wird von einer Gesamtgruppeitaén

O Teile der SH werden von mehreren Untergruppen sanldenutzt

O Teile der SH werden von mehreren abwechselnd fi@rschiedliche Ubungen benutzt

5. Bewegungsgelegenheiten

O Die Schiler bewegen sich standig/stoppen die Bemgegur um neue Aufgaben zu
erhalten

Aktive Bewegungsphasen wechseln mit ruhigen Zuhgsph

Es gibt langere Zeitabschnitte, wahrend welchegei8chuler nicht aktiv sind

O Die Schiler haben wenig Bewegungsgelegenheiten

o O
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6. Welche Lernmethoden sind fur die Phase benutzt?

O Analytisch-synthetische Methode (vom Speziellen Zeamzen)
O Ganzheitsmethode (es wird an der ganzen Aufgalrbejést)

O Die induktive Methode (Exploration durch Schiiler)

O Die deduktive Methode (genaue Anleitung Schritt®ehritt)

7. Wie wurde fir Sicherheit gesorgt?

Sicherheitsvorkehrungen waren nicht erkennbar
Spezialausristung wurde benutzt
Sicherheitsanweisungen /-regeln wurden im Voragglgen
Die Lehrkraft zeigte die Bewegungsablaufe im Voraus

O O0oo oo

Die Lehrkraft gab Sicherheitsanweisungen wahremdteing
8. Komplexitat der Ubungen

Zu einfach fur die Schuler
Entsprach den physischen Voraussetzungen und dend&r Schuler
Zu komplex fur die Schuler

Die Schiler konnte die Komplexitasstufe je nackmhvoraussetzungen zu wahlen

O oo o d

Die Komplexitat steigerte sich im Verlauf der Ub (&)
9. Kreativitat der Schuler

Die Kinder haben Mdglichkeit die Bewegungen sethszudenken

O

O Alle Bewegungen wurden vorgezeigt

O Die Kinder stellen eigene Ideen (Ubung, Tanz, 6tatior
m|

Die Kinder sind engagiert eigene Erfahrung in desf@echung zu teilen
10. Reaktionen der Schiiler.

Die Lehrkraft bat die Schiuler um Feedback
Negative Emotionen wurden gleich beachtet
Die Schuler sahen glucklich und zufrieden aus
Die Schuler sahen perplex aus

Die Schiiler waren aktiv und gerne bei der Ubungetlab

O Ooooo o

Die Schiler sahen gelangweilt aus

Vielen Dank fur lhre Teilnahme!
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Observation forms: Introduction for the control condition (in German)

Code: Erste Buchstabe des Vornamens lhrer Mutter
Erste Buchstabe des Vornamens lhres Vaters
Ihr Geburtsdatum (z.B. 07 bzw. 17)

Beobachtungsbogen zur Unterrichtsmitschau

Sie werden gleich die Gelegenheit haben eine Dsppele einer Grundschulklasse zu
beobachten. Die Doppelstunde ist in zwei Themeertaitt: (1) Korperkontaktspiele und (2)
Basketball. Zu jeder der beiden Teile finden Sidiesem Heft je zwei Seiten. Auf der letzten
Seite haben Sie daruber hinaus die Moglichkeitfeseiallgemeine Notizen zu machen. Die
Beobachtung der Schulstunde soll Ihnen helfen ku#tt eigene Sportsstunden zu planen und
durchzufihren. Bitte denken Sie daher daran, benferfigen der Beobachtungsnotizen auf
Aspekte zu achten, die lhnen spater bei ihrer eigeRlanung und Durchfihrung helfen
konnten. Fokussieren Sie dabei hier zunachst ner Adipekte die fir die Planung der
konkreten Schulstunde relevant sind.

R s e
Bundesarchiv, B 145 Bild-FO10151-0007
Foto: Steiner, Egon | 28. April 1961

Am Ende der Unterrichtsmitschau werden wir dieseft Wieder einsammeln. Sie
erhalten das Heft am Freitag wieder zuriick. Bigek#n Sie daran den Code oben auf
dieser Seite auszufillen, da wir nur dann in Lage,shnen Ihren Beobachtungsbogen
zuriickzugeben. Vielen Dank fur lhre Unterstitzung!
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Observation forms: Introduction for the experimental condition (in German)

Code: Erste Buchstabe des Vornamens lhrer Mutter
Erste Buchstabe des Vornamens lhres Vaters
Ihr Geburtsdatum (z.B. 07 bzw. 17)

Beobachtungsbogen zur Unterrichtsmitschau

Sie werden gleich die Gelegenheit haben eine Deppele einer Grundschulklasse zu
beobachten. Die Doppelstunde ist in zwei Themeerteilt: (1) Kérperkontaktspiele und (2)
Basketball. Zu jeder der beiden Teile finden Sidiesem Heft je zwei Seiten. Auf der letzten
Seite haben Sie daruber hinaus die Moglichkeitteseiallgemeine Notizen zu machen. Die
Beobachtung der Schulstunde soll Ihnen helfen kugtt eigene Sportsstunden zu planen und
durchzufiihren. Bitte denken Sie daher daran, benfertigen der Beobachtungsnotizen auf
Aspekte zu achten, die lhnen spater bei ihrer eigeRlanung und Durchfihrung helfen
konnten. Fokussieren Sie dabei hier zunachst ner Adipekte die fir die Planung der
konkreten Schulstunde relevant sind.

Nach den Vorgaben des Lehrplans soll Unterricht vbeh her geplant werden. Daher ist es
notwendig, dass Sie sich Gedanken dariber machdchevd.ernziele im beobachteten

Unterricht erreicht werden sollen. Dazu mussen stte die Frage stellen ,Was sollen die
Schuler am Ende des Unterrichts (besser) kdnnenvadsen als zu Beginn der Stunde?”. Das
Lernziel beschreibt also ein Ergebnis (z. B. ,DigSSonnen Abseitsstellungen beim Fulball
erkennen.”) und nicht eine Aktivitat der Schileeoder Lehrkraft wahrend des Unterrichts (z.
B. ,Die SuS Ubernehmen im Unterricht abwechselrnel olle des Schiedsrichters.”, ,Die

Lehrkraft erklart die Ahseitsstelliina “)

Erkldrung: Erklarung:

Begriffe und Regeln kénnen bei Bedarf Eine Handlung oder Aktivitat
wiedergeben werden. " . durchftihren kénnen.

~_ Wissen Fer

Beispiel: Beispiel:

Die SuS konnen die Spielregeln eines Die SuS erkennen regelwidriges
Spiels benennen. Verhalten bei einem Spiel.

Autc ung & Wissen, Fertigkeiten und Einstellungen

Verbesserung werden mit weniger Fehlern bzw.
schneller bzw. ausdauernder bzw.
automatisiert gezeigt.

Erklirung: Lernziele

Bereitschaft eine bestimmits
oS onar eine pestimie Beispiel (Fertigkeiten):

Handlung auszufiihren, die sich auf 8 ) 4 .
Die Sus steigern ihre Trefferquote bei

die Erwartungen lber die
Konsequenzen dieser Handlung
ergibt.

Freiwirfen um 15%.

Beispiel (Wissen):

Die SuS machen weniger Fehler beim

Wiedergeben der Spielregeln.
Beispiel (Einstellungen):
Die SuS bauen die Geréate haufiger ohne
explizite Aufforderung durch die
Lehrkraft freiwillig ab.

Beispiel:
Die SuS bauen freiwillig die Gerate in
der Turnhalle ab.

Ein gutes Lernziel muss an bestimmtem VerhalterSdéiiler erkennbar sein. Daher sollten zu
allgemeine Lernziele (z. B. ,Die Schulerinnen undh®er verstehen das Konzept der
Fairness.”) vermieden werden. Stattdessen sollte ldanziel beobachtbar bzw. messbar
formuliert werden (z. B. ,Die Schiulerinnen und Slenikénnen Abseitsstellungen erkennen.*).
Das Lernziel spezifiziert dabei mdglichst konkret Aktivitat/Fertigkeit die Schilerinnen und
Schuler durchfuhren kénnen bzw. zeigen sollen.

Am Ende der Unterrichtsmitschau werden wir dieseft Wieder einsammeln. Sie erhalten das
Heft am Freitag wieder zurlck. Bitte denken Sieadaten Code oben auf dieser Seite
auszufullen, da wir nur dann in Lage sind, IhneefhBeobachtungsbogen zurtickzugeben.
Vielen Dank fur lhre Unterstitzung!
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Example of Learning Diary Page
(The same design was also used in observation fanthslelayed post-test)

=
A HSUI[EH ] [ uazpon auaiiy

4 \/

Kpuanp iy

Bitte achten Sie auf organisatorische, didaktische und Bildungsaspekte die Thnen
w.a. bei der zukiinftigen Planung eigener Sportstunden hilfreich sein kdnnten.

Bunuwiug) sy Woudnoy
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Observation forms: scaffolding task for the experinental condition (in German)

Inserted instead of “Eigene Notitzen”, see Appentlix

Hauptlernziel der Schulstunde

Was kdnnen die Schiilerinnen und Schiler im Anschluss an die Schulstunde
(besser als zu Beginn der Unterrichtsstunde)?

Woran kdnnte man beobachten, dass das Lernziel erreicht wurde?
Wie kdnnte man messen, inwieweit das Lernziel erreicht wurde?

Bitte nummerieren Sie in lhren Notizen zum Unterrichtsverlauf (linkes Blatt) die einzelnen
Unterrichtsaktivitaten und beantworten Sie dazu folgende Frage: Inwieweit diese
Aktivitéidten zum Erreichen des Lernziels beigetragen haben? Vergeben Sie dazu
Bewertungen von

-3 (diese Aktivitdt war kontraproduktiv) bis

+3 (diese Aktivitdt unterstiitzte das Erreichen des Lernziels). Die Wertung 0 sollten Sie
vergeben, wenn Sie denken, dass eine Aktivitat nicht zum Erreichen des Lernziels beitragt,
aber auch keinen negativen Effekt hat.

No. Bewertung No. Bewertung No. Bewertung

XI

Planungshilfe
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Delayed post-test: introduction for both conditions(in German)

Code: Erste Buchstabe des Vornamens lhrer Mutter
Erste Buchstabe des Vornamens lhres Vaters
Ihr Geburtsdatum (z.B. 07 bzw. 17)

Beobachtungsbogen zur Unterrichtsmitschau

Sie werden gleich die Gelegenheit haben eine Sjtoride einer Grundschulklasse zu
beobachten. Sie finden in diesem Heft zwei SeiiierNbtizen zu dieser Sportsstunde. Auf der
letzten Seite haben Sie darlber hinaus die Mogithkeitere allgemeine Notizen zu machen.
Die Beobachtung der Schulstunde soll lhnen heliedukunft eigene Sportsstunden zu planen
und durchzufihren. Bitte denken Sie daher daraim Benfertigen der Beobachtungsnotizen

auf Aspekte zu achten, die Ihnen spater bei ihiggnen Planung und Durchfihrung helfen
konnten. Fokussieren Sie dabei hier zunadchst nerAdipekte die fur die Planung der

konkreten Schulstunde relevant sind.

\ I 1 ———
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Am Ende der Unterrichtsmitschau werden wir diesef ttieder einsammeln. Sie erhalten das
Heft am Freitag wieder zurtick. Bitte denken Sieadaten Code oben auf dieser Seite
auszufullen, da wir nur dann in Lage sind, IhnaemhBeobachtungsbogen zuriickzugeben.
Vielen Dank fur lhre Unterstitzung!
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