
Langer, Wiebke; Bruns, Julia; Erhorn, Jan
Development and validation of a video-based test instrument to measure
noticing with regard to providing individual learning support in inclusive
physical education
Journal for educational research online 15 (2023) 1, S. 51-73

Quellenangabe/ Reference:
Langer, Wiebke; Bruns, Julia; Erhorn, Jan: Development and validation of a video-based test instrument
to measure noticing with regard to providing individual learning support in inclusive physical education -
In: Journal for educational research online 15 (2023) 1, S. 51-73 - URN: urn:nbn:de:0111-pedocs-305101
- DOI: 10.25656/01:30510; 10.31244/jero.2023.01.03

https://nbn-resolving.org/urn:nbn:de:0111-pedocs-305101
https://doi.org/10.25656/01:30510

in Kooperation mit / in cooperation with:

http://www.waxmann.com

Nutzungsbedingungen Terms of use

Dieses Dokument steht unter folgender Creative Commons-Lizenz:
http://creativecommons.org/licenses/by-nc-sa/4.0/deed.de - Sie dürfen das
Werk bzw. den Inhalt unter folgenden Bedingungen vervielfältigen, verbreiten
und öffentlich zugänglich machen sowie Abwandlungen und Bearbeitungen
des Werkes bzw. Inhaltes anfertigen: Sie müssen den Namen des
Autors/Rechteinhabers in der von ihm festgelegten Weise nennen. Dieses
Werk bzw. der Inhalt darf nicht für kommerzielle Zwecke verwendet werden.
Die neu entstandenen Werke bzw. Inhalte dürfen nur unter Verwendung von
Lizenzbedingungen weitergegeben werden, die mit denen dieses
Lizenzvertrages identisch oder vergleichbar sind.

This document is published under following Creative Commons-License:
http://creativecommons.org/licenses/by-nc-sa/4.0/deed.en - You may copy,
distribute and transmit, adapt or exhibit the work in the public and alter,
transform or change this work as long as you attribute the work in the manner
specified by the author or licensor. You are not allowed to make commercial
use of the work. If you alter, transform, or change this work in any way, you
may distribute the resulting work only under this or a comparable license. 

Mit der Verwendung dieses Dokuments erkennen Sie die
Nutzungsbedingungen an.

By using this particular document, you accept the above-stated conditions of
use.

Kontakt / Contact:

peDOCS
DIPF | Leibniz-Institut für Bildungsforschung und Bildungsinformation
Informationszentrum (IZ) Bildung
E-Mail: pedocs@dipf.de
Internet: www.pedocs.de



51JERO, Vol. 15, No. 1 (2023)

Journal for Educational Research Online 
Journal für Bildungsforschung Online 

https://doi.org/10.31244/jero.2023.01.03 
Volume 15 (2023), No. 1, 51–73 

CC BY-NC-SA 4.0 Waxmann 2024

Wiebke Langer, Julia Bruns, & Jan Erhorn

Development and Validation of a Video-Based 
Test Instrument to Measure Noticing With 
Regard to Providing Individual Learning 
Support in Inclusive Physical Education

Abstract
Noticing is considered to be of crucial importance for professional action of physi-
cal education (PE) teachers especially in inclusive PE. In order to ensure an ap-
propriate consideration of individual learning conditions and processes in the 
planning and implementation of lessons, teachers must selectively focus their at-
tention on events in a complex and interactive situation in PE that are relevant for 
the individual learning support of the students and interpret them on a theoretical 
basis. Noticing, which includes selective attention and knowledge-based reason-
ing, is regarded as a central prerequisite for enabling the (PE) teacher to provide 
all students individual learning support in PE. It has not yet been investigated 
how well physical education teacher education (PETE) programs succeed in pro-
moting the competence facet of noticing in the area of individual learning support 
in inclusive PE. This is also due to the fact that there are not yet any instruments 
for the valid psychometric measurement of the construct. In the context of this pa-
per, the development and validation of a standardized, video vignette-based test 
instrument for the measurement of noticing of prospective PE teachers with re-
gard to providing individual learning support is presented. The validation focuses 
on the content of the test and the internal structure of the instrument as well as 
on correlations with conceptually related constructs. The findings to date indicate 
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that the test instrument ViProQiS_IF was able to provide a standardized measure-
ment of noticing with regard to providing individual learning support in inclusive 
PE.

Keywords
physical education teacher education (PETE), competence modeling and measure-
ment, inclusive physical education, video-based items, noticing

Entwicklung und Validierung eines videobasierten 
Testinstruments zur Erfassung des Noticing mit dem 
Fokus auf individuelle Förderung im inklusiven 
Sportunterricht

Zusammenfassung
Noticing besitzt eine hohe Bedeutung für das professionelle Handeln von Sport-
lehrkräften, insbesondere für den inklusiven Sportunterricht. Um eine angemes-
sene Berücksichtigung individueller Lernvoraussetzungen und -prozesse bei der 
Planung und Durchführung von Unterricht zu gewährleisten, müssen die Sport-
lehrkräfte ihre Aufmerksamkeit gezielt auf die für die individuelle Förderung der 
Schüler:innen relevanten Ereignisse im zum Teil unübersichtlichen interaktiven 
Geschehen in der Sporthalle richten und diese auf theoretischer Grundlage inter-
pretieren. Noticing, welches die selektive Aufmerksamkeitslenkung und das theo-
riegeleitete Deuten umfasst, bildet somit eine wichtige Voraussetzung, um allen 
Schüler:innen eine individuelle Förderung im inklusiven Sportunterricht zu er-
möglichen. Die Fähigkeiten angehender Sportlehrkräfte im Bereich Noticing ins-
besondere in inklusiven Settings sind bislang kaum untersucht worden. Diese For-
schungslücke kann u. a. auf fehlende Forschungsinstrumente zur standardisierten 
Erfassung dieses Konstrukts zurückgeführt werden. Im Rahmen des Beitrags wird 
daher die Entwicklung und Validierung eines standardisierten, Videovignetten-
basierten Testinstruments zur Messung des Noticing von angehenden Sportlehr-
kräften im Hinblick auf individuelle Förderung im inklusiven Sportunterricht vor-
gestellt. Im Fokus der Validierung stehen der Testinhalt, die interne Struktur des 
Instruments sowie Zusammenhänge mit verwandten inhaltlichen Konstrukten. 
Die Ergebnisse aus drei aufeinander aufbauenden Validierungsstudien geben Hin-
weise auf die Reliabilität und Validität der Testwertinterpretation des Instruments 
ViProQiS_IF im Sinne des Noticing im Hinblick auf individuelle Förderung im in-
klusiven Sportunterricht.

Schlagworte
Sportlehrkräftebildung, Kompetenzmodellierung und -messung, inklusiver Sport-
unterricht, Videovignetten-basierte Items, Noticing
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1.	 Introduction

Providing individual learning support is an important demand of (inclusive) PE in 
addressing heterogeneity in an appropriate way (Erhorn, Langer,  & Möller, 2020; 
Neuber & Pfitzner, 2012). In doing so, it should consider the different learning con-
ditions and the associated individual potentials of the students. The fit between a 
learning task and the students’ individual learning conditions is seen as a  central 
requirement for providing individual learning support. In order to ensure an ap-
propriate consideration of individual learning conditions and processes in the plan-
ning and implementation of lessons, teachers must selectively focus their attention 
on events in a complex classroom situation that are relevant to identify the fit/mis-
fit between a learning task and individual learning conditions at a motor, cognitive, 
and motivational-affective level in specific contexts and interpret them on a theoret-
ical basis (Krammer et al., 2016; Reuker, 2018). Van Es and Sherin (2002) refer to 
this selective attention and knowledge-based reasoning as the situated competence 
facet of noticing. They emphasize that prospective teachers should be taught skills 
in noticing, as these processes already represent a key element of coping with de-
mands and thus offer an opportunity to establish a link between theoretical training 
content and prospective teaching practice (van Es  & Sherin, 2008). It has not yet 
been investigated how well physical education teacher education (PETE) programs 
succeed in promoting the competence facet of noticing in the area of individual 
learning support in inclusive PE. This is also due to the fact that there are not yet 
any instruments for the valid psychometric measurement of the construct (Erhorn, 
Moeller,  & Langer, 2020; Reuker et al., 2016). This paper addresses this research 
gap by presenting the development and validation of the video vignette-based in-
strument ViProQiS_IF, which is designed to measure the construct of noticing with 
regard to providing individual learning support.

2.	 Theoretical Framework and State of Research

2.1	 Individual Learning Support as an Aim of Inclusive PE

Individual learning support has become a recognized quality criterion for education-
al programs and good teaching (Corno, 2008; Ní Bhroin & King, 2020; Pfitzner & 
Neuber, 2012; United Nations Educational, Scientific, and Cultural Organization 
[UNESCO], 1994). Even though the increased individualization of teaching and 
learning is not a new requirement and is already embodied in school and teacher 
training laws, it has become more important and topical due to the global trend 
towards inclusive schooling (Dumont, 2019; Neuber & Pfitzner, 2012; Ní Bhroin & 
King, 2020; Sawalies et al., 2013). There is also widespread consensus in the sport-
didactic professional discourse about the relevance of individual learning support 
in PE under conditions of heterogeneity (Block et al., 2017; Lieberman & Houston-
Wilson, 2018; Neuber & Pfitzner, 2012). Overall, however, it is apparent that indi-
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vidual learning support should not be understood as a uniform concept, but nev-
ertheless as a general demand on (inclusive) teaching. Currently, for example, the 
approaches of adaptive teaching, scaffolding, and formative assessment, or assess-
ment for learning are often discussed as variants of individual learning support in 
regular teaching practices (Dumont, 2019). Although the concepts differ, they agree 
on the guiding idea of enabling comprehensive development of the potential of all 
students and taking into account their individually different learning conditions. In 
doing so, adaptive teaching can be understood as a basic orientation to take into ac-
count interindividual differences of the students in a didactically appropriate way 
(Dumont, 2019; Hardy, 2017). For individual supportive teaching in (inclusive) PE, 
this means that every student should be given the opportunity to “comprehensively 
develop their motor, intellectual, emotional, and social potential” and receive opti-
mal support through appropriate methods (Neuber & Pfitzner, 2012). This requires 
adaptive teacher action that aims at a fit between the learning tasks and the indi-
vidual learning conditions of the students (Corno, 2008; Hardy, 2017). In situa-
tions of (inclusive) PE, this fit between learning conditions and the requirements of 
learning tasks must be established particularly at the motor level, at the cognitive 
level, and at the motivational-affective level. The motor learning conditions include 
aspects like constitution, physical condition, and coordination skills, and the ba-
sic cognitive skills include understanding and assessment in particular, as well as 
(prior) knowledge with regard to tasks, rules of the game, and competition (Giese & 
Weigelt, 2017; Lieberman, 2017; Neuber  & Pfitzner, 2012). Motivational-affective 
characteristics refer to different processes of self-related emotional experience in 
the social learning context (Dresel et al., 2013) and are manifested, for example, in 
different expressions of the domain-specific self-concept of ability, goal orientation, 
or intrinsic motivation (Pfitzner  & Neuber, 2012). While the motor and cognitive 
learning conditions are thus more specifically directed towards coping with learn-
ing tasks, motivational-affective characteristics have a particular effect at the stages 
of intention formation and maintenance of the learning act (Wolters et al., 2009).

According to Vygotskij’s (1963) concept of zones of proximal development, there 
is a fit between individual learning conditions and learning tasks performed at the 
motor, cognitive, and motivational-affective levels when the respective mastery of 
the requirements is within reach for the learner with the help of external support 
and thus lies within the zone between his or her current and potential level of de-
velopment. A problem of fit, on the other hand, is characterized by the fact that 
the learner is permanently underchallenged or overchallenged. The central chal-
lenge for the (PE) teacher is therefore to provide situational and individualized sup-
port for each learner in his or her learning and developmental area and thus to en-
sure the optimal degree of motor, cognitive, and motivational-affective activation 
(Dumont, 2019). In line with the principle of scaffolding, the task is to first build 
up external learning support and then slowly withdraw it, transferring the respon-
sibility for the learning process gradually to the learner (van de Pol et al., 2010). 
Such adaptations of the learning process can be made at two levels according to the 
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adaptive teaching approach (Corno, 1995, 2008; Corno & Snow, 1986): On the one 
hand, one can make adaptations involving the long-term and overarching design 
of a differentiated teaching-learning arrangement at the classroom level, so-called 
macro-adaptations. On the other hand, short-term adaptations can be made during 
the teaching act and the individual learning processes of students, so-called micro-
adaptations (Corno, 2008; Corno & Snow, 1986). In order to ensure a continuous 
fit in the learning process, the teaching must be continuously modified so that it 
corresponds to the further development and change of the individual learning con-
ditions of the students (Corno, 2008; Lieberman, 2017). This requires an accompa-
nying monitoring and assessment of the learning processes and an adaptive use of 
these indications for individual learning support. Such feedback accompanying the 
learning process and learning-conducive assessment on the basis of defined learn-
ing goals are the core elements of assessment for learning (e.g., Black  & Wiliam, 
2009; Prengel et al., 2009). 

The essential precondition for the continuous provision of such opportunities 
for individual learning support is that the (PE) teacher is able to selectively direct 
his or her attention to events that are relevant to learning as well as those that hin-
der it and to interpret them on a theoretical basis.

2.2	 Noticing as a Situated Facet of Competence

The task of continuously optimizing individual learning processes in inclusive PE 
classes places high situational demands on the (PE) teacher. In order to flexibly 
adapt their lessons to the individual learning conditions of the students and design 
suitable teaching and learning opportunities, the (PE) teachers must specifically 
turn their attention to the interplay between learning tasks and individual learning 
and acquisition processes and thus to the events that foster learning and those that 
hinder it (Sherin et al., 2011; van Es, 2011; van Es & Sherin, 2002), identify learn-
ing situations in a differentiated way, analyze them, and ultimately assess the learn-
ing process with regard to the fit between the learning opportunities and individual 
learning conditions (Erhorn, Langer,  & Möller, 2020; Reuker, 2018). The concept 
of noticing (van Es & Sherin, 2002) can be used to determine the competence fac-
ets required for this. The focus here is on the situated processes of selective atten-
tion and knowledge-based reasoning of perceived events (van Es & Sherin, 2002). 
These are regarded as central prerequisites for enabling the (PE) teacher to han-
dle teaching requirements professionally in different situations (Kramer et al., 2017; 
Krammer et al., 2016; Reuker, 2018; van Es & Sherin, 2002, 2008). These situated 
processes of perception are relevant to ensure that a teacher can distinguish impor-
tant from unimportant events in complex classroom situations and use their atten-
tion and skills where they are needed to act adaptively (Kramer et al., 2017; Kram-
mer et al., 2016; Reuker, 2018; van Es & Sherin, 2002, 2008).

Findings from research on expertise (Berliner, 2001) demonstrate that the notic-
ing of teaching by experts and novices exhibits qualitative differences with regard to 
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the selective directing of attention, the differentiated description of situation-specif-
ic relevant teaching situations, and their explanation or interpretation on the basis 
of theoretical knowledge. Prospective and novice teachers in particular, who often 
cannot identify events that are relevant to learning (Star  & Strickland, 2008) or 
distinguish important from unimportant events (Berliner, 2001), are also not able 
to interpret relevant situations and link them to theories and background knowl-
edge. Novices thus predominantly remain at the level of undifferentiated or small-
scale descriptions of teaching events and have a tendency to overgeneralize evalua-
tions and assessments on the basis of surface characteristics. Sabers and colleagues 
(1991), for example, found in their expert-novice study that novices often focus on 
the behavior of students, especially when they do not behave according to expecta-
tions. In doing so, these prospective teachers neither make assumptions about the 
causes that led to this behavior, nor do they formulate possibilities for resolving the 
challenging situation. Experts, on the other hand, are able to perceive more com-
plex teaching situations and systematic problems pertaining to a complex learning 
process on the basis of their specific knowledge structures. They classify problems 
at a high level of abstraction, can reduce them to the essentials and consolidate 
them into units of meaning, and thus arrive more quickly and in a more differenti-
ated manner at diagnoses, explanations, and classifications of structures or contexts 
that are relevant to learning as well as at solutions to problems (Berliner, 2001; 
Sabers et al., 1991; Seidel  & Prenzel, 2007; Seidel  & Stürmer, 2014). Overall, the 
expert-novice studies point to an increase in the quality of teaching perception de-
pending on (professional) experience and, at the same time, pronounced profes-
sional knowledge (Berliner, 2001; Seidel & Prenzel, 2007; Seidel & Stürmer, 2014).

The fact that PE differs in many components from other school subjects (e.g., 
focus on movement and related motor and social processes) results in subject-spe-
cific requirements regarding the noticing of PE teachers. Content-specific knowl-
edge and pedagogical content knowledge are assumed to be required qualifications 
for noticing the more subject-specific characteristics focused on here, such as the fit 
between learning tasks and individual prerequisites at a motor, cognitive, and mo-
tivational-affective level (Meschede et al., 2015). Against this background, noticing 
is considered to have domain-specific importance for individual learning support in 
inclusive PE (Blomberg et al., 2011; Meschede et al., 2015; Steffensky et al., 2015).

2.3	 Approaches to Measuring Situated Competences

The measurement of situated competence facets like noticing requires methods that 
enable a contextualization that is authentic and relevant to teaching requirements 
(Hoth, 2016; Knievel et al., 2015; Lindmeier, 2013; Seidel & Thiel, 2017; Wagner & 
Ehlert, 2018). The use of vignettes in the form of texts, comics, photos, or (script-
ed) video sequences has become the established method for the realistic depiction 
of concrete teaching situations as well as individual learning and acquisition pro-
cesses (e.g., Bruns et al., 2020; Friesen et al., 2018; Hoth, 2016; Kersting, 2008; 
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Kramer et al., 2017; Lindmeier, 2013; Wagner & Ehlert, 2018). Such vignettes serve 
as stimuli that can be used to measure processes of selective attention and theory-
based interpretation of relevant teaching situations as well as decision-making in 
open task formats or closed rating items (Bruns et al., 2020; Kramer et al., 2017; 
Seidel  & Thiel, 2017). Recent studies favor the use of real teaching sequences to 
test situated competence facets in prospective teachers, especially processes of se-
lective attention and knowledge-based reasoning (e.g., Bruns et al., 2020; Kersting, 
2008; Seidel et al., 2010). The video sequences make real demands on the teacher 
and enable a holistic representation of complex interactions between students and 
teachers (e.g., König, 2015; Kramer et al., 2017; Seidel & Thiel, 2017). In addition to 
the presentation of the stimuli, there is also a discussion in the literature of differ-
ent task formats, that is, open and closed, and of their effects on the assessment of 
situated competence facets. Open tasks indeed require a more elaborate evaluation 
process, but they are seen as offering advantages mainly in terms of selective pro-
cesses of identification. The focus is less directed or anticipated than in the case of 
standardized rating items, thus enabling a fundamental intuitiveness of perception, 
expressed interpretations, and options for action (e.g., Lindmeier, 2013; Meschede 
et al., 2015).

Although previous studies have measured professional perception specific to PE 
(Reuker, 2017a, 2017b, 2018), also in the context of inclusive PE (Reuker & Risch-
ke, 2017), there are not yet any valid test methods for the standardized measure-
ment of situated competence facets in the disciplinary discourse.

The lack of appropriate methods that are at the same time content-specific and 
sufficiently sensitive led us to develop the video vignette-based instrument. A sep-
arate test scale is being constructed for each of the three central demands of in-
clusive PE: Recognition, Individual Learning Support, and Participation (Langer, 
Bruns, & Erhorn, 2022; Langer, Bruns, & Erhorn [in press]). In these studies, we 
present the instrument ViProQiS_IF with a focus on the construct of noticing with 
regard to providing individual learning support. 

3.	 Test Construction

The test construction of the ViProQiS_IF instrument is based on the rational meth-
od (Eid & Schmidt, 2014, p. 57). It followed the measurement approach of construct 
modeling (Wilson, 2005) with the four building blocks construct map, item design, 
outcome space, and measurement model.

3.1	 Definition of the Theoretical Construct

According to Wilson (2005), the basic preconditions of construct modeling are a 
coherent theoretical definition of the target construct and the plausible assumption 
that the ability being measured can be mapped on an underlying continuum from 
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high to low expression. The boundaries or extreme expressions of the construct are 
defined and the transformation of the theoretical construct into a unidimension-
al latent variable prepared through the development of a construct map (Wilson, 
2005, pp. 25–28).

In order to model noticing with regard to providing individual learning support 
in inclusive PE, we included the fit between learning conditions and the demands of 
learning tasks at the motor, cognitive, and motivational-affective levels in situations 
of inclusive PE (see Section 2.1). In the process, we took into account that selective 
attention is a cognitive process and therefore cannot be measured directly but rath-
er has to be mapped by an observable process, in this case identifying. The creation 

Figure 1:	 Construct Map for the Construct Noticing With Regard to Providing Indivi-
dual Learning Support, Adapted From Wilson (2005)
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of different levels in the corresponding construct map (see Figure 1) follows the as-
sumption that persons with a low level of the competence facet remain at the level 
of describing in an unfocused observation, whereas persons with a high level of the 
competence facet structure teaching processes into higher-level sense units, identify 
more complex connections, and consequently formulate adequate knowledge-based 
explanations and evaluations (Berliner, 2001; Seidel & Prenzel, 2007).

We therefore defined noticing with regard to providing individual learning sup-
port in inclusive PE as the ability of (prospective) PE teachers to identify the fit/
misfit between a learning task and individual learning conditions at a motor, cogni-
tive, and motivational-affective level in specific contexts and to interpret them on a 
theoretical basis.

3.2	 Presentation of the Test Instrument

The development of test items on the model provided by Wilson (2005) aims at ap-
propriately operationalizing the theoretical construct presented in Section 3.1 in its 
gradation. Video vignette-based standardized test instruments are increasingly used 
for the situated assessment of noticing (e.g., Kramer et al., 2017; Seidel  & Thiel, 
2017). In contrast to procedures with text vignettes, they offer the advantage of the 
necessary situation-specific contextualization (Blömeke et al., 2015; see also Section 
2.2). On the basis of these considerations, we used video vignettes as test stimuli for 
activating noticing in a targeted manner, that is, with regard to the aim of providing 
individual learning support.

The video vignettes are 1- to 2-minute video sequences from a video data cor-
pus of 104 hours of videotaped PE lessons in inclusive settings1 (Erhorn & Langer, 
2022; Erhorn, Langer, & Möller, 2020). For this purpose, we filmed 14 classes at six 
schools for a complete lesson using two cameras. The non-scripted video sequenc-
es allow for an authentic depiction of everyday school life. In the absence of clear 
research-based quality criteria for determining video sequences of inclusive PE, the 
selection of videotaped case studies is based on expert judgement (see also Section 
4.1). On this basis, we developed eight items, each consisting of a prompt and a vid-
eo vignette, to assess noticing with regard to providing individual learning support.

The item prompt provides a brief classification of the situation and asks the test 
subject to analyze the situation with regard to providing individual learning sup-
port. We chose a maximum open-response format without time pressure for the 
survey in order to allow for a breadth of content in the intuitiveness of noticing 
in the teaching situation shown in the respective video sequence (Eid  & Schmidt, 
2014, pp. 98–99). Table 1 shows three video vignettes as examples and the fit/misfit 
between a learning task and individual learning conditions at a motor, a cognitive, 

1	 The video recordings of inclusive physical education were taken at schools in Hamburg. 
In Hamburg, all students have a legal right to access a public school.
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and a motivational-affective level in specific contexts that could obviously be identi-
fied on the basis of the expert judgement.2

Table 1:	 Description of Three Exemplary Video Vignettes

Video vignette Description of the  
video vignette

The fit between a learning task and indi-
vidual learning conditions

1: Jump and 
crawl obstacle 
course

The video vignette shows a PE lesson se-
quence at primary school. It is a lesson 
of the teaching unit on the topic “gym”. A 
fitness course is set up. In the foreground, 
a boy with a black T-shirt can be seen who 
has great motor difficulties in overcoming 
an obstacle (a box).

This obstacle station in the fitness course 
therefore presents a problem of fit for this 
student in his individual motor condi-
tions.

3: Pylons drop The video vignette shows a PE lesson se-
quence during a game to practice throw-
ing at primary school. Two teams play 
against each other. Each team has a box 
in the playing field with four pylons on it. 
The aim is to throw the pylons away from 
the opposing team. To do this, two balls 
are brought into play. In the foreground 
is a girl with trisomy 21 who has great dif-
ficulty participating in the game.

In this complex game situation, it is obvi-
ous that the girl is motivated to par-
ticipate in the game. However, despite 
individual verbal explanations and dem-
onstrations by the teacher and active sup-
port provided by other students, she does 
not succeed in understanding and fol-
lowing the gameplay in a self-determined 
way. Against this background, it can be 
analyzed in this situation that the game 
presents a problem of fit for this girl in her 
individual cognitive conditions.

4: Group 
warm-up ex-
ercise

The video vignette shows a PE lesson se-
quence during a group warm-up exercise 
at secondary school. Three students can 
be seen fooling around and not following 
the teacher’s instructions.

In this situation, it is obvious that the 
three students are fooling around and do 
not perform the exercises in a focused and 
correct manner, although they would be 
able to do so. The exercises do not inter-
est them while being underchallenged. 
The group warm-up exercise presents a 
problem of fit for these three students in 
their individual motivational-affective 
conditions.

As a means of drawing conclusions about the expression of this construct in the 
test subjects from their responses to the items, the responses are first categorized 
on the basis of a coding manual and then processed for subsequent modeling, that 
is, transferred into scores on the continuum of the latent construct (Wilson, 2005, 
p.  69). The coding of the eight open-ended items follows a coding manual devel-
oped in an iterative process (Eid & Schmidt, 2014, p.  244). The scoring of the re-
sponse categories involves differentiating the response qualities into three levels: 
no fit identified (Score 0), fit non-specifically to specifically identified (Score 1), fit 
specifically identified in their more complex contexts and classified on the basis of 
knowledge (Score 2). In this way, we developed a coding instruction consisting of 
a coding rule and an anchor example for each item (see also Figure 2). To verify 

2	 The items and the full test scale are available and can be requested from the correspond
ing author.
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the coding instructions, we had 10 % of the test data double-coded by two trained 
raters. The interrater reliability, measured by Cohen’s kappa, shows a very good av-
erage agreement: κ = .82 (range .80–.97; Wirtz & Caspar, 2002, p. 59). 

Figure 2:	 Exemplary Excerpt From the Coding Manual for Item 1 “Jump and Crawl 
Obstacle Course”
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4.	 Evidence on the Validity of the Test Score 
Interpretation

Developing a new instrument for measuring teachers’ noticing requires paying spe-
cial attention to the validity of the test score interpretation. “Validity refers to the 
degree to which evidence and theory support the interpretations of test scores for 
proposed uses of the test” (American Educational Research Association [AERA] 
et al., 2014, p.  11). The ViProQiS_IF test instrument aims at measuring how well 
(preservice) PE teachers notice students’ need for individual learning support. The 
instrument should therefore measure whether participants recognize situations in 
which a learning task does not fit students’ learning conditions at a motor, cogni-
tive, and motivational-affective level. The instrument was developed for research 
purposes, such as examining effects of professional development, rather than for 
individual assessments. To validate whether the test score can be interpreted as a 
measure of how well PE teachers notice their students’ need for individual learning 
support, we focused on four aspects of the instrument: test content, response pro-
cesses, internal structure, and convergent validity (AERA et al., 2014).

4.1	 Evidence Regarding the Test Content

Sources of evidence regarding the content of the test result partly from the theory-
based development of the video-based items. For this purpose, we adapted van Es 
and Sherin’s (2002) concept of noticing and applied it to the aim of providing indi-
vidual learning support in (inclusive) PE.

For the item development, eight researchers with a proven research focus in the 
field of inclusive PE and expertise in video-based instructional analysis assessed 20 
preselected video sequences for their suitability as stimuli. These sequences are dif-
ferent categorically evaluated classroom situations of varying complexity (Erhorn, 
Langer,  & Möller, 2020; Oser, 2013) that take into account the fit/misfit between 
the demands of a learning task and individual learning conditions at the motor, 
cognitive, and motivational-affective levels. In addition to ensuring their authentic 
representativeness, we assessed the sequences independently with regard to wheth-
er they were appropriate for the content or obviously fit the theoretical construct 
as well as their location on the scale of the construct map or their difficulty. We 
then discussed and evaluated them within the framework of a consensus valida-
tion (Wilson, 2005, pp. 59–60). The experts’ comments during the panel discussion 
were digitally recorded and then qualitatively evaluated. On this basis, we selected 
eight suitable video sequences, three of which depicted the fit between a learning 
task and individual learning conditions at a motor and cognitive level and two of 
which depicted this fit at a motivational-affective level. These video vignettes were 
then provided with the corresponding prompts and presented to the experts again 
for a final assessment as a means of checking the quality of the items. Overall, this 
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process ensured that the theoretical construct was appropriately operationalized in 
its continuous expression and that the selected video vignette-based items repre-
sented authentic situations for individual learning support in inclusive PE. In ad-
dition, these items of varying complexity differ in whether the focus of attention is 
directed (Items 1, 2, 3, 5, 8) or non-directed (Items 4, 6, 7). To evaluate the validity 
of teachers’ response processes, in a next step, we conducted a cognitive lab study 
(Collins, 2003) with N = 8 preservice PE teachers using the thinking aloud approach 
(Ericsson & Simon, 1993). The cognitive lab study aimed at examining the extent to 
which the items actually trigger cognitive processes relevant to our construct in the 
respondents (Schnell, 2016). With the items, it was possible to provoke procedures 
of noticing the fit/misfit between a learning task and the individual learning condi-
tions of a single student or of different students at a motor, cognitive, and motiva-
tional-affective level in a complex PE teaching situation in a context- or situation-
specific manner. No unwanted comprehension problems occurred in the prompts. 
All in all, the items succeeded in activating noticing with regard to providing the 
students individual learning support at different levels and in solving the tasks on 
the basis of the stimuli. The results show that correct answers were based on the 
intended cognitive and situation-specific processes of noticing, whereas incorrect 
answers could be attributed to inappropriate cognitive and situation-specific pro-
cesses of noticing. Inappropriate cognitive and situation-specific processes of notic-
ing were especially observed in responding to the items with high complexity, that 
is, with non-directed focus of attention, if the item was about individual learning 
support of different students. For example, in Item 4, one of the responses from a 
preservice PE teacher focused on a child moving in the back who has forgotten his 
sports clothes and tries to attract the teacher’s attention by commenting aloud on 
the other classmates’ practice, instead of analyzing the group warm-up and the mis-
fit visible there between the exercises and the individual learning conditions.

The preservice teachers’ responses showed fewer differences in terms of focus 
on the intended stimulus in each case than in terms of depth of perception and, as 
a result, knowledge-based inference. For example, in Item 1, all participants identi-
fied that there was a misfit issue between a learning task and a student’s individual 
learning conditions. Via the specific perception of the obvious fit issue, two pre-
service teachers were able to relate it in a differentiated way with regard to motor 
factors of the student’s individual learning conditions and interpret the correct de-
scriptive features of micro-adaptations that occurred and their desired macro-adap-
tations, as the following example shows:

At the teacher’s start signal, the student in the black shirt dynamically starts 
jumping over the box as required and abruptly stops directly in front of the ob-
stacle. The student is obviously fully motivated and willing to tackle the obstacle 
station on his own, but he does not succeed. This obstacle station in the fitness 
course therefore clearly presents a problem of fit for this student in the require-
ments on the motor level. The teacher notices this and approaches the student to 
help him. When it becomes clear that this station is causing him motor difficulty, 
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she gives him the opportunity to step over the box, which makes the movement 
task easier. Although a problem of fit arises, her assistance enables him to com-
plete the task. She might have provided the station with a differentiated set-up 
or task beforehand to address the heterogeneity of the students. (Interview with 
Preservice PE Teacher 3)

4.2	 Validity Evidence Concerning the Internal Structure of 
ViProQiS_IF

To provide the validity evidence concerning the internal structure, we piloted the 
ViProQiS_IF instrument with N = 261 preservice PE teachers, all studying at one 
university in Germany. On average, the participants were 27.43 years old and in 
the fourth semester of their studies; n = 102 of the respondents identified as male, 
n = 152 as female, and n = 7 respondents gave no information. In addition, we asked 
the participants the number of hours the topic of inclusion in general (M = 19.36, 
SD = 34.61, Min. = 0, Max. = 200) and the content-specific topic of inclusive PE had 
already been treated in the context of their studies (M = 7.80, SD = 18.10, Min. = 0, 
Max. = 170).

Data were collected in a group setting in different seminar groups of the Bach-
elor’s and in an introductory lecture of the first semester within 2 months. There-
fore, all questions and test items were integrated into an online survey. The video 
vignettes were presented to the whole group. Afterwards, the students answered the 
items via the online survey. Data collection was conducted by specially trained test 
assistants.

We evaluated the internal structure of the test instrument on the basis of a con-
firmative factor analysis conducted with the R software package lavaan (Rosseel & 
Jorgensen, 2019). As we assume that the construct is unidimensional (see Section 
3.1), we tested a one-factor model against a three-factor model. The three-factor 
model takes into account three levels that directly influence the task-related learn-
ing process (motor level, cognitive level, and motivational-affective level). Next, we 
examined the quality of the items based on the item response theory using a par-
tial-credit (PC) model (Masters, 1982). The items were evaluated on the basis of 
their infit, and items with an infit between 0.75 and 1.33 (Wilson, 2005) proved to 
be acceptable. The analysis was conducted with the R package tam (Rosseel & Jor-
gensen, 2019).

In a first step, we analyzed the variance of the items. All items showed at least 
one false, one partly correct, and one correct answer. Therefore, we included all 
items in the confirmatory factor analysis. We compared a unidimensional model 
to a three-dimensional model. In the three-dimensional model, the first factor in-
cludes only items indicating a fit/misfit between a learning task and the individual 
learning conditions of a single student or of different students at the motor level 
(Items 1, 5, 7), the second factor includes only items indicating a fit/misfit between 
a learning task and the individual learning conditions of a single student or of dif-
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ferent students at the cognitive level (Items 2, 3, 8), and the third factor includes 
only items indicating a fit/misfit between a learning task and the individual learn-
ing conditions of a single student or of different students at the motivational-affec-
tive level (Items 4, 6).

Table 2:	 Model Fit Indices of the Compared Models

df χ2 p RMSEA CFI SRMR AIC BIC adjBIC

1-dim 
model

20 10.304 .962 .000  
[.000; 
.000]

1.000 .018 2986.374 3071.552 2995.465

3-dim 
model

17   6.559 .989 000  
[.000; 
.000]

1.000 .015 2988.630 3084.455 2998.857

Note. df = degrees of freedom; RMSEA = root-mean-square error of approximation; CFI = comparative fit 
index; SRMR = standardized root mean square residual; AIC = Akaike information criterion; BIC = Bayes 
information criterion; adjBIC = sample size-adjusted BIC information criterion.

Model fit indices of the two models are compared in Table 2. All indices indicate a 
good fit of both models to our data, and there are only marginal differences between 
the AIC, BIC, and adjBIC scores of the two models. A χ2 test showed no differences 
between the two models, χ2(3) = 3.745, p = .290. As the unidimensional model is also 
supported by our theoretical perspective, we examined the unidimensional model in 
more detail. A closer look at the unidimensional model shows that all items loaded 
significantly on the common factor (standardized λ between .58 and .71).

In the next step, we examined whether the eight items fit the PC Rasch model. 
All items showed a good fit, with infit scores between 0.71 and 1.33. However, the 
scale as a whole showed low reliability (reliabilityWLE = .697; reliabilityEAP = .775). 
This might have been due to the difficulty of the items: Thresholds for Category 2 
were comparably high for Items 4, 5, 6, 7, and 8 (≥ 3.94).

4.3	 Convergent Validity Evidence

In addition to recording the test score of the ViProQiS_IF instrument, we collected 
information on learning opportunities in the areas of inclusion in general and in-
clusive sports didactics in particular to investigate the correlations of the test score 
with conceptually related constructs. We expected the test scores of the instrument 
to correlate positively with the learning opportunities in both areas. Due to the as-
sumed content-specificity of noticing with regard to providing individual learning 
support (see Section 2.2), there should be stronger correlations between the test 
score and the subject-specific learning opportunities than between the test score 
and the general learning opportunities for inclusion. With regard to theoretical ex-
perience with inclusive education, we asked the participants the number of hours 
the topic of inclusive education in general and inclusive PE had already been treat-
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ed in the context of their studies at university. In relation to the test score of our 
instrument ViProQiS_IF, we found a significant correlation between test scores and 
theoretical experience with inclusive education in general (n = 253, r = .233, p < .001) 
as well as with inclusive PE (n = 253, r = .166, p = .008), both with a small effect.

5.	 Discussion of the Evidence of Validity

The situated competence facet of noticing is considered highly relevant for the pro-
fessional activity of (prospective) (PE) teachers in inclusive settings. In addition, 
noticing the fit/misfit between a learning task and individual learning conditions 
at a motor, cognitive, and motivational-affective level was found to be particularly 
important for the professional management of specific classroom situations in in-
clusive PE. Against this background, the aim of this paper was the theory-based de-
velopment and validation of a test instrument that measures noticing with regard to 
providing individual learning support in inclusive PE. The final instrument, ViPro-
QiS_IF, consists of eight video-based items depicting different situations in inclu-
sive PE in which the fit between the demands and individual learning conditions is 
treated at a motor, cognitive, and motivational-affective level.

To validate the test score interpretation, we consulted various sources of evi-
dence with regard to the test content, the internal structure of the test, and the in-
terrelationships with conceptually related constructs. The evidence based on the 
test content is supported by the fact that the item development was systematically 
derived from the theoretically modeled construct and that the test content was as-
sessed by experts with regard to its fit with the specified construct as well as its rep-
resentativeness with respect to the theoretical construct. Additionally, the results 
regarding the response processes from the cognitive lab study indicate that the se-
lected video vignettes represent authentic situations for individual support in inclu-
sive PE and are perceived as such by students. It should be noted that although the 
assessment of the test content is based on expert judgment, no expert rating was 
conducted. In order to make this evidence more reliable, further validation steps 
should be carried out in the future.

The examination of the validity of the response processes shows that it is pos-
sible on all eight items to differentiate between individual ability characteristics of 
noticing with regard to providing individual learning support. Overall, the items 
were able to provoke situation-specific processes of noticing good fits or misfits be-
tween a learning task and individual learning conditions at the motor, cognitive, 
and motivational-affective levels. Corresponding to the findings of expert-novice 
studies (e.g., Berliner, 2001; subject-specific: Reuker, 2017a, 2017b), differences in 
the quality of noticing are documented here.

On the basis of the confirmatory factor analysis with the eight items, the as-
sumption of the unidimensionality of noticing with regard to providing individual 
learning support can be substantiated. Overall, the scale shows satisfactory psycho-
metric quality and fit with the PC Rasch model. Since the three-dimensional model, 
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which takes into account the motor-physical, the cognitive, and the motivational-af-
fective levels of individual support, also shows a good fit to the data, the items could 
also be used for specific investigations of the fit or misfit between a learning task 
and individual learning conditions at one of the three levels. However, this would 
require further validation steps.

Moreover, the fit of problems that can be identified in the video vignettes of this 
instrument are predominantly related to overchallenging situations (in six of eight 
items). In further studies, it might be beneficial to systematically investigate to what 
extent there are differences in noticing regarding overchallenging and underchal-
lenging situations.

Furthermore, descriptive statistics show that none of the items had a high solution 
rate, this applies especially to the items with non-directed focus of attention and solv-
ing the items thus tended to be difficult for the sample. In studies investigating corre-
lations between learning conditions and the expression of situated competence facets, 
different facets of professional knowledge emerge relatively consistently as predictors 
of noticing relevant classroom situations (e.g., Kersting, 2008; Stürmer et al., 2015). 
Theoretical declarative knowledge is differentiated from situation-related procedural 
knowledge. The latter can be understood as the practically usable action knowledge in 
a concrete instructional situation, which is based on declarative knowledge but is sup-
plemented by personal experiences (Kersting et al., 2010; Seidel  & Stürmer, 2014). 
One reason for the low solution rates could be that comprehensive classifications and 
explanations require procedural knowledge (Meschede et al., 2015; Seidel & Stürmer, 
2014). The validation study presented here was conducted on prospective PE teachers 
at the beginning of their studies. It may be assumed that this sample had little proce-
dural knowledge, as they lacked suitable learning opportunities in their previous edu-
cation. Against this background, the low solution rates of the items are within expec-
tations. Further surveys with different groups of experts or with groups with different 
levels of education should prove useful as an additional validation step with regard to 
these assumptions. However, the low solution rates with regard to the use of the in-
strument may also be seen in a positive light, among other things for the evaluation 
of interventions for promoting noticing with regard to providing individual learning 
support. Since it is generally assumed that the defined construct can be learned (see 
also Section 2.2), it is possible due to the low initial scores that the instrument can 
measure learning progress. However, it has not yet been tested whether the instru-
ment is sufficiently sensitive for this purpose.

The low solution rates on the items might also explain the fact that noticing with 
regard to providing individual learning support is weakly correlated with learn-
ing opportunities in the areas of general inclusion and inclusive PE: None of these 
learning opportunities builds up the procedural knowledge that is central to the fac-
et of noticing. Rather, these learning opportunities are mostly limited to the teach-
ing of declarative knowledge.

In addition, it can be seen as a limitation that the test items mainly focus on a fit 
between a learning task and the individual learning conditions of a single student 
or of different students, which reduces the complexity compared to the real require-



Wiebke Langer, Julia Bruns, & Jan Erhorn

68    JERO, Vol. 15, No. 1 (2023)

<Hauptteil>

ments for the teacher (many parallel fitting problems that have to be addressed 
simultaneously in a common teaching situation). However, especially in this first 
phase of the qualification of prospective PE teachers, this approach also seems to be 
advantageous, as it allows selective attention to events that are relevant to learning 
as well as those that hinder it and to interpret them on a theoretical basis without 
becoming too demanding.

In summary, the findings to date indicate that the test instrument developed here 
was able to provide a standardized measurement of noticing with regard to provid-
ing individual learning support in inclusive PE. On the basis of these pilot studies, the 
test instrument could be further developed that could be used for the evaluation of a 
PETE concept based on typical requirement situations of inclusive PE for preservice 
teachers (Erhorn, Wirszing, & Langer, 2023). As already indicated at various points, 
however, further validation steps remain necessary for its use in different contexts. 
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