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Abstract: This study reports on the development and validation of a video-based in-
strument to assess early childhood education (ECE) teachers’ professional vision (PV) of
language-stimulation (LS) interactions. PV refers to noticing and reasoning about key
classroom interactions, a skill that can be trained and distinguishes experts from novices.
The instrument targets the PV of three language-stimulation (LS) strategies: language input
(LI), opportunities for language production (OLP), and feedback (FB). The instrument mea-
sures noticing through comparative judgement (CJ) and reasoning through multiple-choice
items. Construct validity was assessed using the AERA framework, using three samples:
a sample of professionals (1 = 22), a pre-service teachers’ sample (n = 107), and a mixed
sample with in- and pre-service teachers (1 = 6). Reliability and validity were confirmed,
with strong reliability scores for the CJ aggregated “master” rank orders (SRR: 0.827-0.866).
Think-aloud procedures demonstrated that respondents’ decisions during CJ] were mainly
based on LS-relevant video features. Decisions unrelated to LS require further study.
Multiple-choice reasoning items were developed from professionals’ open-ended feedback.
Pre-service teacher reasoning scores showed no significant predictors. Using real classroom
videos, this instrument provides an ecologically valid, scalable tool for assessing teachers’
professional vision of LS interactions. This validated instrument offers a foundation for
professional development programs aimed at addressing the theory—practice gap in early
language education.

Keywords: early childhood education; teacher—child interaction; validation; comparative
judgement; professional vision; noticing; reasoning; first language acquisition; videography;
validity

1. Introduction

In the literature, the impact of early language development on children’s later academic
achievement have been well established (Hoff, 2013; Prevoo et al., 2016). Strong language
skills are essential for nearly all aspects of learning, as they enable children to understand
teachers’ instructions, engage with peers, and express their thoughts clearly (Eadie, 2022).
Moreover, the quality of teacher-child interactions in the classroom is crucial for supporting
young children’s language acquisition (European Commission, 2018; Pianta et al., 2014;
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Sammons et al., 2015). For example, Mashburn et al. (2008) found that preschoolers
who engage in high quality interactions with teachers showed greater gains in language
and academic skills compared to peers who received less such interactions. Despite this
understanding, classroom observations indicate that the quality and quantity of language
interactions in most ECE classrooms is relatively low (Justice et al., 2008; Peleman et al.,,
2019; Zaslow et al., 2010). Teachers frequently rely on directive or managerial language
rather than fostering rich, conversational exchanges with children. Moreover, teacher-child
interactions are typically brief, often restricted to just one or two conversational turns,
offering minimal opportunities for children to produce language. This theory-practice
paradox underscores the need for targeted efforts to improve teachers’ language-stimulation
(LS) competencies, which are critical in the ECE context. To address these challenges, it is
essential to equip teachers with the necessary tools to facilitate more effective LS interactions.
Teacher education programs and professional development initiatives play a pivotal role in
helping educators develop the skills to notice and interpret key aspects of teaching and
learning that contribute to improved language stimulation (van Es & Sherin, 2002).
Central to these teaching skills is the concept of professional vision, first introduced in
the context of teaching by Sherin (2001), which refers to the ability to observe and interpret
significant features of classroom interactions. Professional vision is particularly important
in the context of language-stimulation interactions, as teachers must be able to identify and
capitalise on moments that foster language development in young children. Despite its
significance, there are currently no reliable tools to assess how in-service or pre-service
teachers perceive and interpret meaningful LS interactions in ECE classrooms. This study
aims to bridge this gap by developing and validating a video-based instrument that empiri-
cally measures teachers’ Professional Vision of Language-stimulation Interactions (ProLSIs).
Given that both pre- and in-service teachers have much to gain when professionalising
their teacher competencies, the instrument will be validated for use by both target groups.

2. Theoretical Framework

This theoretical framework explores the foundational concepts central to understand-
ing how teachers can support language development in early childhood education (ECE).
Specifically, it focuses on (1) the role of LS interactions in ECE, (2) the importance of pro-
fessional vision in identifying and fostering such interactions, and (3) the methods that
are currently used to measure these critical skills. These concepts provide the foundation
for developing a video-based instrument for measuring teachers’ Professional Vision of
Language-stimulation Interactions (ProLSIs).

2.1. Language-Stimulation (LS) Interactions

High-quality language interactions are characterised by rich and responsive language
exchanges between adults and children, a strong predictor of children’s learning (Sabol
et al., 2013). Researchers have identified three key language-stimulation strategies that
help foster high-quality interactions: providing language input (LI), providing children
with opportunities for language production (OLP), and providing language feedback (FB)
(Peleman et al., 2020; Pianta et al., 2012; Verhallen & Walst, 2011). Each of these strategies
contributes to creating high-quality adult—child interactions by ensuring that children are
not only exposed to rich and meaningful language (LI) but also encouraged to actively
participate in conversations (OLP) and receive constructive feedback that supports their
language growth (FB).

The first strategy, providing language input, focuses on the quality and quantity of
language exposure by providing “rich” language input to children. This “rich” language in-
volves the use of diverse and stimulating vocabulary in full, meaningful sentences (Peleman
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et al., 2020). Furthermore, teachers’ language input should be understandable, for example,
by making a connection between language that is spoken and visible objects or by repeating,
paraphrasing, and using intonation (Algoet & Vandenbussche, 2024). This strategy also
includes the selection of interesting and relevant subjects to discuss that are connected
to the lifeworld and the capabilities of the child, while the provided language should be
challenging by being beyond the learners’ current abilities (Verhallen & Walst, 2011).

The second strategy is offering “opportunities for language production”. In this
strategy, the focus lies on actively engaging children in conversations with the teacher and
facilitating discussions between children. It captures the extent to which teachers provide
children with a language-stimulation environment, such as asking open-ended questions
and encouraging children to verbalise their thoughts in multi-turn conversations (Algoet &
Vandenbussche, 2024; Justice et al., 2008; Peleman et al., 2020; Pianta et al., 2014; Verhallen
& Walst, 2011). Children should be given ample opportunities to speak, so that all children,
including less proficient children, are given the chance to produce and experiment with
language. It requires teachers to leave room for all children to speak, and to ask open-ended
rather than closed questions.

In the third strategy, providing language-related “feedback”, the key idea is that
children receive feedback on the language they produce, to help them improve, expand,
and refine their language abilities (Algoet & Vandenbussche, 2024; Peleman et al., 2020;
Verhallen & Walst, 2011). In the broader research literature, this strategy is rather seen
as the extent and quality of verbal evaluation provided by the teacher to children about
their work, comments, and ideas (Justice et al., 2008), but in this study, the focus lies on
language-related feedback. Feedback can take several forms, including the direct and
indirect correction of children’s errors, but also affirming correct language, helping children
clarify what they mean or restating children’s utterances in a more accurate or complex
manner. This feedback exposes children to more advanced linguistic structures and guides
them towards more precise and varied language use (Algoet & Vandenbussche, 2024;
Peleman et al., 2020; Verhallen & Walst, 2011).

The three strategies are closely interconnected and support one another. For instance,
effective feedback and open-ended questions from the teacher should ideally be “rich”,
adhering to the principles of high-quality language input (see earlier). Likewise, providing
feedback can only be carried out when children are given opportunities for language
production. If children are not encouraged to engage in conversation or share their thoughts,
there is little opportunity for the teacher to offer feedback that enhances their learning.

2.2. Professional Vision of Language-Stimulation Interactions

The concept of professional vision was first introduced by Goodwin (1994) in the
context of archaeologists and legal trials, and later applied by Sherin (2001) to teachers
in the classroom context. The core idea is that teachers develop a professional vision of
classroom events, enabling them to notice and interpret details that may be invisible to
non-experts. As such, professional vision is recognised as a crucial component within
the broader framework of teacher competencies (Vanderlinde et al., 2020). Authors van
Es and Sherin (2010) define professional vision as teachers’ ability to notice and reason
about crucial aspects of classroom teaching. Noticing involves the teacher’s skill to identify
relevant and specific classroom events that are important for children’s learning. Reasoning
involves the teacher’s skill to interpret and understand those situations in the light of their
theoretical knowledge.

Pre-service teachers who have limited knowledge and experience are often not able to
notice and interpret complex events in the classroom (Stiirmer et al., 2013). Professional
vision is therefore understood to be a distinctive feature of experts and can be learned and
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developed during teacher education, throughout the professional career, or via specifically
designed interventions (Gegenfurtner et al., 2020; Keppens, 2020; Konig et al., 2022). Train-
ing and supporting teachers to develop professional vision may have a positive impact on
their language-stimulation competencies. Applied to LS competencies, professional vision
involves recognising opportunities for meaningful language interactions (=noticing) and
being able to interpret language interactions in the classroom, explain why they would be
productive, and predict the consequences of these interactions (=reasoning). The ability
to interpret and predict, however, requires not only observational skills but also a deep
understanding of teaching and children’s learning, i.e., teachers’ theoretical knowledge
(Seidel & Stiirmer, 2014). This type of deep-level reasoning is a feature of expert teachers,
who can integrate observations with their underlying knowledge structures (Gold & Holo-
dynski, 2017; Seidel & Stiirmer, 2014). Consequently, professional vision is hypothesised to
develop over time, as experience and knowledge grow.

2.3. Measuring Professional Vision

While professional vision is challenging to measure, various instruments have been
developed to assess how teachers perceive, interpret, and predict classroom situations,
primarily in the context of classroom management and teaching effectiveness (Gold &
Holodynski, 2017; Roose et al., 2019; Seidel & Sttirmer, 2014). Traditionally, professional
vision has been measured using classroom-based videos, which have the advantage of
capturing the complexity and authenticity of real-life classroom situations (De Coninck
et al., 2018; Gold & Holodynski, 2017; Roose et al., 2018; Seidel & Sttirmer, 2014; Theelen
et al., 2019; Weyers et al., 2023; Widjaja et al., 2018). Professional vision via videography
can be paired with holistic or analytic measurement methods, which will be discussed in
more detail below.

When professional vision is paired with analytic measurement methods, the construct
of teachers’ professional vision is divided into several measurable, predefined criteria. In
summary, these methods break complex classroom interactions into discrete, measurable
components, with each component containing multiple measurement items. Each item is
rated separately and then summed to provide an overall score. Traditional tools, such as
“The Observer” (Seidel & Stiirmer, 2014), primarily rely on analytic assessment techniques
using unique rating items per video to systematically assess teacher interactions. Other
studies, including those by Gold and Holodynski (2017), Kersting (2008), and Meschede
etal. (2017), similarly employ analytic methods to evaluate teachers’ professional vision
through video-based scoring systems. Note that in this system, noticing cannot be measured
in an unbiased way because the predefined criteria guide respondents’ attention to certain
events in the video clip. To avoid this issue, open questions can be used to measure
competencies (De Coninck et al., 2018; Gippert et al., 2022; Mathers, 2021). In this method,
a coding framework is developed with predefined criteria to score respondents’ answers.

Holistic scoring methods assess the overall quality of teachers” professional vision,
rather than subdividing it into several components. A popular holistic approach used
to measure teachers’ professional vision is comparative judgement (C]) (Keppens et al.,
2019; Pollitt, 2012). CJ differs from analytical methods by evaluating objects through direct
comparison rather than scoring them against a set of criteria. Comparative judgement
distinguishes itself by evaluating the quality or value of videos through direct comparison
with a video of another classroom interaction, rather than assigning scores to this video
(Pollitt, 2012). Comparing is believed to be a more intuitive and reliable process requiring
less cognitive effort than scoring against fixed criteria (Lesterhuis et al., 2015). CJ involves
multiple assessors independently comparing pairs of classroom videos and deciding which
one is better in the domain of interest (Pollitt, 2012). Through repeated comparisons, a
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relative ranking of the objects is created based on collective judgements. This approach
relies on the expertise of assessors to make nuanced decisions. When comparing a teacher’s
individual ranking with an aggregated expert ranking (a “master” ranking), a score for this
teacher’s professional vision can be obtained. This method has been applied to measure the
noticing component of professional vision, for instance in the context of inclusive teaching
or teacher—parent communication (Keppens et al., 2019; Roose et al., 2018; Vantieghem et al.,
2020). In short, CJ provides a promising alternative to analytic scoring by using holistic
comparisons to measure professional vision.

While analytic approaches are precise and reliable, they risk being reductionist because
it is nearly impossible to formulate all relevant criteria in advance (Pollitt, 2012). In contrast,
holistic approaches such as CJ] would provide a more valid reflection of the subject as a
whole (Barkaoui, 2007). In CJ, the “master” rank order is based on the decisions of several
assessors and captures a shared understanding of quality (Pollitt, 2012). Furthermore, it
is believed to provide greater consistency and reliability across raters due to the more
intuitive nature of comparing versus scoring (Bramley, 2015; Keppens et al., 2019; Roose
etal., 2018). It is therefore currently considered a promising method for measuring complex
competencies (Lesterhuis et al., 2015). Despite these strengths, CJ is not without limitations.
It lacks transparency in the way respondents score (e.g., do they base their judgement on
criteria relevant to the construct that is being measured?) and may lead to inconsistency if
raters’ judgments vary widely.

3. Research Goal and Research Questions

This study aims to (1) develop a video-based instrument to measure (pre-service)
teachers’ ProLSIs—noticing and reasoning—and (2) investigate the validity and reliability
of this instrument. The instrument combines holistic and analytical measurement methods
using the method of comparative judgement for measuring teachers’ noticing.

Ensuring the validity of an instrument is crucial to confirm that it measures what it
intends to measure. Cook and Campbell (1979) refer to this as construct validity. Validation
can be seen as a process of collecting arguments for and against the intended interpretation
and use of a test score. To assess the construct validity of the scores resulting from the
measurement instrument, the validity framework of the American Educational Research
Association (2011) is used, which presents five types of evidence that can be collected to
evaluate the intended test interpretation of the instrument. This framework was selected
for its comprehensive approach to assessing validity, as it incorporates multiple sources
of evidence to ensure a rigorous and holistic evaluation of the instrument. Its relevance is
further demonstrated by prior applications in a related study that used the same framework,
referred to as the Chan framework (Keppens et al., 2019). This study will investigate four
sources of evidence to evaluate validity: (1) the content of the instrument, (2) response
processes, (3) internal structure, and (4) relations to other variables. Table 1 summarises
the decisions made within the AERA framework, providing an overview of the evidence
sources and the measures evaluated for each type of validity. The rationale for the selected
measures and methods is outlined below. To address these validation sources, evidence is
collected through four research questions.

RQ1: Evidence based on test content—Which videos and multiple-choice
items are best suited to elicit respondents’ noticing and reasoning of language-
stimulation interactions (LSIs)?

a.  Which videos are suited to elicit teachers’ noticing and reasoning regarding
LL OLP, and FB?
b.  Which video-based multiple-choice items accurately represent teachers’

reasoning regarding LI, OLP, and FB?
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Table 1. Overview of four sources of construct validity that were evaluated in this study and the
measures collected to assess each source of evidence (American Educational Research Association,
2011). The fifth source of evidence (evidence based on consequences of testing) was not evaluated.

Source of Evidence Based On

Noticing Reasoning

Test content (RQ1)

Sample 1 (professionals 1) Sample 1 (professionals 1)

- Judge infit and representation infit

-SSR calculation of aggregated “master” Open-ended feedback on reasoning aspects
rank order during the noticing comparison task.

Internal structure (RQ2)

Sample 1 (professionals 1)

- Correlations between LI, OLP, and FB

Not evaluated

Response processes (RQ3)

Sample 2 (mixed in- and pre-service teachers) Sample 2 (mixed in- and pre-service teachers)

- Think-aloud procedures (concurrent

probing) - Perceived cognitive load

Relationships with other variables

(RQ4)

Sample 3 (pre-service)
Multiple regression analysis to determine the
effect of background variables on pre-service
teachers’ reasoning scores

Not evaluated 2

! Professionals were education professionals who have demonstrated experience in either language education or
ECE or a combination of both. ? The relationship between noticing skills and other variables was not evaluated
because no background variables were collected with this measurement in samples 1 and 2.

In developing the video-based measurement instrument, classroom videos were care-
fully selected to represent clear, realistic, and recognisable examples of LI, OLP, and FB, so
that videos can elicit teachers’ noticing and so that multiple-choice reasoning items can be
developed based on the unique elements of the classroom scenarios depicted in the videos.
In this research question, (a) the content of the video-based instrument, i.e., the selected
videos, is validated and (b) multiple-choice reasoning items are constructed, with care for
content validity.

Professionals in the relevant field often play a key role in assessing the representative-
ness of test content (American Educational Research Association, 2011). In the method
of comparative judgement, as mentioned earlier, we can obtain an individual score for
teachers’ noticing when an individual rank order is compared against a "master" rank
order, which is an aggregated rank order based on professionals’ evaluation. Professionals
classify video clips according to relevant facets of LI, OLP, and FB, ensuring that each video
clip is relevant to the construct to be measured, in this case, teachers” Professional Vision
of Language-stimulation Interactions (ProLSIs). In this research question, we assess the
alignment between the instrument’s content and the construct it is supposed to measure, in
this case (pre-service) teachers’ ProLSIs, via the three language-stimulation strategies of LI,
OLP, and FB.

RQ2: Evidence based on internal structure—How do the three language-
stimulation interaction strategies LI, OLP, and FB correlate with each other in the
video instrument?

With this research question, we are interested in exploring how each of the LSI strate-
gies, LI, OLP, and FB, are correlated with each other. Each strategy should ideally be
internally consistent, yet distinct from the others to warrant separate assessments. From
theory, we expect the correlations between the LSI strategies to be medium-sized, indicating
that the strategies are related but still distinct enough from the others. Medium-size positive
correlations between the strategies would indicate that the strategies are part of a common
construct (LSIs) but that they are still three distinct dimensions of that construct. High
correlations would indicate that the strategies are overlapping.
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RQ3: Evidence based on response processes—How do respondents experience
the use of the instrument in terms of interpretation and cognitive load?

a.  What decision processes underlie the comparative judgement task to assess
noticing?
b.  How do respondents experience the use of the instrument in terms of

cognitive demand?

The instrument aims to measure noticing and reasoning in the context of LSIs. It is thus
crucial to determine whether respondents are genuinely engaging in reasoning. Specifically,
we aim to ensure that respondents’ judgements are grounded in one of the three targeted
strategies of language-stimulation interactions: language input (LI), opportunities for
language production (OLP), and feedback (FB). Respondents’ judgements should not be
influenced by unrelated factors, such as for example teacher style. Additionally, we will
examine if there are differences in how respondents interpret the CJ task. We will also
investigate the cognitive processes involved as respondents complete the instrument to
evaluate cognitive load. Cognitive load refers to the mental demand placed on the cognitive
system when answering questions (American Educational Research Association, 2011).
Understanding this aspect is crucial, as excessive mental effort may result in decreased
attention and lower accuracy in respondents” answers (Paas et al., 2003).

RQ4: Evidence based on relationship with other variables—How is pre-service
teachers’ reasoning related to respondents’ background variables?

With this research question, we examine the relationship between respondents’ reason-
ing skills and background variables such as, for example, age and educational background.
Previous research has shown a positive relation between pre-service teachers’ training,
diploma, and their noticing ability (Keppens et al., 2019; Stiirmer et al., 2013). By analysing
the relationship between pre-service teachers’ reasoning and relevant background variables,
we could confirm whether test results align with our expectations and support the validity
of the instrument by ensuring it behaves as predicted in relation to these factors (American
Educational Research Association, 2011).

RQ5: Reliability—Can we establish a reliable “master” rank order of videos based
on the judgements of a sample of professionals?

Besides assessing validity, this study will also examine the reliability of the video
instrument. A reliable measurement of the respondents’ noticing scores hinges on a
reliable aggregated rank order since individual noticing scores are calculated based on
the difference between their individual rank order with the master rank order. A reliable
instrument ensures that it consistently produces stable and repeatable results, across time,
across different conditions, and across different users. In analytic approaches, reliability
is considered a measure of consistency over time and over similar samples (Cohen et al.,
2009). In CJ, reliability refers to the accuracy with which scores for individual videos are
calculated. This accuracy improves as more respondents provide judgements on the items
being compared. So in CJ, an increase in reliability means that the scores of the individual
videos can be calculated more accurately (Pollitt, 2012).

4. Methods
4.1. Instrument Description

The video-based instrument consists of two components: the noticing component and
the reasoning component. Videography is central in both. In both components, participants
have the option to rewatch the video clips as needed.
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Noticing: In the noticing component, the respondents fill out a comparative judgement
task. The respondents are shown a random pair of video clips and are asked to indicate in
which video they think the ECE teacher best put a certain language interaction strategy to
practice (LI, OLP, or FB). Brief definitions of each strategy are provided so respondents can
understand the task at hand. The full CJ task comprises the comparison of ten video pairs.
Appendix A provides a screenshot and translated transcript of a part of the CJ task.

Reasoning: Following the CJ task, the respondents complete a video-based exercise on
three video clips from the CJ task, showcasing an authentic interaction between a teacher
and child(ren) that clearly illustrates one of the three language interaction strategies, LI,
OLP, or FB. Each video is preceded by a brief description of the class context depicted.
Following the video, the respondents answer 15 multiple-choice items related to the specific
language interaction strategy shown. The first 10 multiple-choice items present statements
of advice that a teacher could use to improve their skills in the specified language interaction
strategy (LI, OLP, or FB). The participants are asked to evaluate the advice based on the
video they just watched, categorising it as (1) good advice, if the teacher could effectively
use this advice to support the specified strategy; (2) redundant advice, if the teacher was
already implementing it in the video clip; or (3) not good advice, if it would not contribute
to the strategy for language-stimulation interaction in the given video. The second set of
items included five dichotomous statements, to which respondents indicated true or false.
These video-based items aimed to elicit explicit reasoning from respondents regarding
the language stimulation observed in the video clip. Translated transcripts of the selected
videos and their corresponding multiple-choice items can be found in Appendix B.

4.2. Instrument Development and Validation

Our research consisted of four phases, which are visualised in Figure 1. Phases 0-1
depict the development phase of the instrument, and phases 1-3 represent the validation
of the instrument. In the figure, an overview can be found of the research questions per
research phase (RQs) and the different samples that were used throughout the research.
For an overview of the measures analysed per research question, we refer to Table 1. An
overview of the samples used can be found in Table 2.

Table 2. A brief overview of the samples used.

Sample 1 Sample 2 Sample 3
Type Professionals Mixed in- and pre-service Pre-service teachers
] teachers
(sample size) (n=22) (n =107)
(n=6)
Education experts with demonstrated Pre-service teachers, i.e., students
Detailed sample experience in either language ECE in-service and pre-service in ECE teacher education
description education or ECE or both (a diverse teachers (students were from different

group of academics and practitioners) years of teacher education).
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Figure 1. Overview of research phases, samples, and research questions (RQs).

4.2.1. Phase 0: Video Collection and Selection

In the preparatory phase, video material was collected from day-to-day activities in the
classroom by 14 ECE teachers, focusing on the interactions of the teacher. Video materials
were edited into short video clips, resulting in 134 video clips. Three independent coders
coded these clips based on (a) the presence of each of the three language interaction strate-
gies and (b) the extent to which the video was a good example of the interaction strategy.
Three coding rounds were needed to obtain adequate inter-rater reliability (Kappa TF 0.638;
Kappa TR 0.608; Kappa TA 0.608). During the coding process, 69 video clips were excluded.
Fourty-six videos (67%) were excluded because one or more language interaction strategies
were not clearly present, fourteen (20%) were excluded due to insufficient audio or video
quality, five (7%) were excluded because the clip showed a reading activity in which all
language input of the teacher originated from the book, two (3%) were excluded because
more than one teacher was speaking, and finally two remaining clips were removed because
the video clip had an unsuitable duration (shorter than 35 s or longer than 1 min 35 s).
From the remaining 65 video clips, a final selection was made to ensure maximum diversity
in terms of teacher characteristics, activity types (e.g., circle time, one-on-one interaction,
free play, or small group activity), and the quality of the teacher’s language interactions.
Video clips that could distract from the language interaction strategy comparison—such
as those involving sensitive topics like the death of a relative—were excluded. In the end,
21 video clips were chosen for inclusion in the video-based instrument.

4.2.2. Phase 1: Professionals Study

This study was conducted to address research questions RQ1 and RQ2, focusing on
the validation of the test content and the validation of the internal structure of the noticing
component of the video-based instrument. This study utilised the digital platform Compro-
ved (Comproved—Assess better. Learn more, n.d.), a platform specialised in assessment via
comparison judgement.

Participants: A convenience sample of 26 professionals were recruited, all with demon-
strated expertise and experience in either education for preschoolers, language education,
or both. The professionals” sample comprised a diverse group of academics and practition-
ers, including ECE teachers and pedagogical counsellors (1 = 6), teacher educators (1 = 6),
trainers on language in education (n = 5), researchers with demonstrated experience in ECE,
language education or language in ECE education (n = 32), and policy officers in language
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education (n = 1). Invitations were sent via email, containing a personal online link to the
Comproved platform. Participation was voluntary; a total of 23 professionals responded
and participated in this study, 22 participants completed the full instrument.

Procedure: For validating the content of the video-based instrument (RQ1), two
measures were evaluated: (a) the Scale Separation Reliability (SSR) for each language
interaction strategy, which is a measure for comparative judgement, and (b) open answers
on pros and cons of each video clip with regard to each language-stimulation strategy. For
validating the internal structure of the professional vision model (RQ2), two additional
measures were evaluated: (c) Infit statistics from the comparative judgement task for
evaluating the consistency and reliability of the judges and video clips (infit statistics are
explained in more detail below) and (d) correlations between the language interaction
strategies noticing scores, LI, OLP, and FB. The first three measures (a—c) were obtained
via the Comproved platform v3.0.1 and correlations were calculated using Microsoft Excel
(Microsoft 365 MSO Version 2411 Build 16.0.18227.20082).

Measures for comparative judgement: Professionals were invited to complete a com-
parison task on the Comproved platform. Professionals were shown a random pair of video
clips and asked to indicate in which video they think the ECE teacher best put a certain
language interaction strategy (LI, OLP, or FB) to practice. Each professional compared
fourteen pairs of videos for each of the three language interaction strategies.

Open answers: After each comparison, professionals were invited to document the
specific elements that influenced their choice of one video over the other regarding the
language interaction strategy in question. This was prompted immediately after each
decision to capture detailed feedback. For participants, providing these written comments
was optional to avoid overburdening participants and to minimise cognitive load. We
received written feedback on at least one of the strategies on 57% of the videos.

Data analysis: Comparative judgement (CJ) is a method for assessing the quality
of objects by comparing them in pairs. Each video clip has an underlying quality, and
the method predicts the likelihood that one video clip will “win” or “lose” over another
based on this perceived quality. CJ data are modelled according to the Bradley—Terry—Luce
(BTL) model, which is comparable to the Rasch model (Bradley & Terry, 1952). Through
an iterative process, the quality estimates are refined and updated until they stabilise,
ultimately producing a reliable ranking of the video clips. In simple terms, video clips
are ranked from “worst” to “best” based on how frequently they are judged as superior
in pairwise comparisons. This ranking is then represented on a logit scale, quantifying
the relative differences in quality between the video clips, with higher scores indicating
better-perceived quality (Pollitt, 2012). A rank order was produced for each of the strategies,
LI, OLP, and FB.

To evaluate the research questions on content validity (RQ1) and reliability (RQ5), a
quality measure was calculated to assess the quality of the video clips (Lesterhuis et al., 2015;
Pollitt, 2012). This quality measure is the Rasch separation reliability, which is expressed as
the Scale Separation Reliability (SSR). This index can best be compared with Cronbach’s
alpha in classical test theory and provides information on the extent to which the spread in
scores is due to actual differences between items rather than measurement error (Bramley,
2015). A high SSR thus indicates a stable and reliable ranking of the video clips and implies
that the relative position of the video clips on the ranking is fixed and that the video
clips can be effectively differentiated in terms of quality. Furthermore, the consistency of
the judges and the video clips can be evaluated by calculating infit statistics. Judge infit
was measured to determine the consistency of each judge’s decisions. If a judge’s infit
statistic deviated by more than two standard deviations from the mean—either above or
below—it indicated significant inconsistency or judge misfit. Such judges were removed
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from the data set, as reliable assessments depend on judges maintaining consistency with
one another (Pollitt, 2012). Judges with an infit value exceeding this criterion indicate that
they interpreted the video clips differently from the others. Next, a similar consistency
measure can be calculated for the video clips under analysis, the representation infit, which
evaluates how uniformly judges rate the clips. For the video clips, a representation misfit
means that judges find it difficult to consistently judge the video: This might be due to a
distracting feature in the video, which means that the video can be interpreted in different
ways concerning LI, OLP, or FB. Misfitting clips were excluded, ensuring that the final
analysis was based on reliably judged items.

To address the second research question (RQ2) concerning the internal structure of the
data, correlations were calculated between the three strategies—the language interaction
strategies LI, OLP, and FB—to assess whether these were sufficiently distinct from one
another to warrant separate assessments.

Finally, evidence for test content (RQ1) for the reasoning component of the instrument
was collected by extracting open answers from the professionals on the platform. These
open answers were grouped per language interaction strategy and used to develop the
video-based analytical items for the reasoning component of the instrument.

4.2.3. Phase 2: Think-Aloud Study

This study addresses research question RQ3 and focuses on respondents’ response
processes during the completion of the instrument.

Participants: A mixed convenience sample of 6 participants was recruited to perform
think-aloud procedures. The sample consisted of pre-service teachers (n = 4) and in-service
teachers (n = 2). Three pre-service teachers were in their last bachelor year of teacher
education and one pre-service teacher was in their second bachelor year. Both in-service
teachers had over 25 years of experience: one in a rural area and the other in a big city
in Flanders.

Procedure: Think-aloud interviews were carried out to investigate the response pro-
cesses during the noticing task. All think-aloud interviews followed the same procedure.
The respondents were asked to fill out the instrument and encouraged to make their
thought processes explicit while completing the instrument, according to the method of
concurrent probing (Young, 2005). To facilitate this process, stimuli such as “What are you
thinking about as you make this decision?” and “Can you explain why you chose this
option?” were posed during the task to elicit more detailed reflections on their decisions.
Think-aloud interviews were carried out until data saturation was reached, ensuring that
no new insights were emerging. The think-aloud interviews were audio-recorded. The
average duration time to complete the instrument was measured as an estimate of the
cognitive load. This is based on the premise that time on task reflects the cognitive capacity
required to process and complete the task (Paas et al., 2003).

Data analysis: Think-aloud sessions were recorded, transcribed, and coded in Mi-
crosoft Word (Microsoft 365 MSO Version 2411 Build 16.0.18227.20082) to identify key
themes. The analysis focused on whether strategies of LI, OLP, and FB played a role in their
decisions, or if other factors influenced their choices.

4.2.4. Phase 3: Pilot Study (Of the Reasoning Component of the Instrument)

A pilot study was conducted to answer research questions RQ3, and RQ4. This study
focuses on validating the reasoning component of the instrument, aiming to explore its
response processes (RQ3) and relationships with other variables (RQ4).

Participants: Second- and third-year bachelor students from two Flemish university
colleges of teacher education were invited to participate in the pilot study via an invitation
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link hosting a background survey and the reasoning component of the instrument. The
participants were informed about this study via their teachers. In total, 238 students
were invited to participate, with participation being voluntary. Ultimately, 107 pre-service
teachers completed the instrument—denoting a response rate of 45%—of whom 105 were
female and two were male. The respondents filled out the instrument independently
and remotely.

The respondents’ ages ranged from 19 to 51, with an average age of 23 years. Most
respondents (1 = 71) were in their second year of teacher education, while the remaining 36
were in their third and final year. A total of 29 respondents had gained teaching experience
through short internships (less than two weeks), whereas 78 had experience through a
longer internship (more than two weeks of active teaching experience in ECE settings).

Procedure: Pre-service teachers were invited to complete a video-based exercise on
the digital Qualtrics platform (Qualtrics software, Version 04/2024 of Qualtrics). The
participants viewed one of the video clips from research phase 0, showcasing an authentic
interaction between a teacher and child(ren) that clearly illustrated one of three language
interaction strategies, LI, OLP or FB. Following the video, the respondents answered
15 multiple-choice items related to the specific language interaction strategy shown. Using
a criterion-referenced approach, correct answers for all video-based items were determined
by a panel of professionals (1 = 7). After independently completing the reasoning task, the
most selected response was marked as correct. Items with less than 80% agreement were
reviewed, and if no consensus was reached, the item was excluded. The reasoning score for
each participant is calculated as a sum score of their correct answers. For validating the
reasoning component of the instrument, two measures were evaluated: (a) a self-perceived
cognitive load estimate ranging from 1 (=not difficult at all) to 9 (=very difficult) and
(b) relationships between participants” background variables (like age and educational
background) and their reasoning scores, which were assessed using regression coefficients.

Data analysis: All analyses in this research phase were performed on the pilot study
cross-sectional data. To answer RQ3 on respondents’ response processes, descriptive
analyses were performed on the cognitive load measures to capture the mental effort of
respondents while filling out the instrument. To answer research question RQ4 on the
relationship between respondents” ability to reason and other variables, multiple linear
regression analyses were carried out on the impact of respondents” background variables.
All data analyses were carried out in IBM SPSS Statistics (Version 29.0.2.0).

5. Results
5.1. RQ1: Evidence Based on Test Content

Noticing: To answer the question of which videos are best suited to elicit noticing of
LI, OLP, and FB, the judge infit and representation infit were calculated after the pairwise
comparisons in phase 1 of the research study. With the infit measure, we can assess
whether any professionals (judge infit) or video clips (representation infit) deviated from
the consensus. Infit scores of the judges are presented in Table 3 and representation infit
scores can be found in Table 4. A stepwise procedure was applied to remove misfitting
judges and video clips with infit values exceeding the criterion of 2. As a result, two
misfitting video clips and four misfitting judges were excluded. Importantly, judges were
removed only from the specific strategy where misfit was observed. For example, if a judge
exhibited inconsistent ratings for videos in the LI strategy but showed no misfit in OLP or
FB, only the Ll-related comparisons for that judge were removed (e.g., judge 13). If a video
misfitted for one of the strategies, the misfitting video clip was removed from the entire
instrument, in order to maintain the possibility to judge all videos for all three strategies.
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The stepwise procedure resulted in three rank orders, consisting of 19 video’s each, based
on the comparisons of 20 judges for LI and 21 judges for OLP and FB.

Table 3. Judge infit measures for LI, OLP, and FB after the stepwise deletion process was applied to
the misfitting judges and video clips.

Judge LI OLP FB
1 —0.99 —1.47 —0.24
2 —0.89 —0.65 —0.60
3 0.10 0.98 1.21
4 —0.68 —-1.22 0.94
5 121 —0.38 0.07
6 -0.21 0.89 —0.22
7 0.62 1.20 1.05
8 0.96 0.27 0.80
t9 0.42 0.80 0.28
10 0.47 1.07 —0.12
11 -1.07 1.20 0.76
12 —0.72 0.35 —1.46
13 - 0.91 —1.09
14 —0.84 0.55 —1.82
15 0.50 0.36 0.44
16 0.45 0.30 1.01
17 —0.16 0.90 0.90
18 0.05 —0.90 0.54
19 1.06 1.09 -1.93
20 0.76 —0.12 0.70

Table 4. Representation infit measures for LI, OLP, and FB after the stepwise deletion process was
applied to the misfitting judges and video clips.

Video Clip LI oLr FB
1 —0.11 —0.46 —0.32
2 0.04 0.11 0.62
3 —1.28 1.27 0.24
4 0.00 0.50 1.06
5 0.79 0.65 0.69
6 1.89 —0.73 —0.54
7 1.07 0.45 —0.02
8 —0.10 1.75 0.66
9 —0.49 0.38 -0.77
10 0.27 0.24 —0.66
11 0.84 0.32 0.61
12 1.89 —0.02 —0.67
13 0.01 0.78 —0.55
14 —0.46 0.33 0.20
15 0.24 —0.41 —0.18
16 -1.04 1.71 1.18
17 0.41 0.19 —1.43
18 0.06 0.33 0.93
19 —1.65 111 0.94

In Table 5, the rank orders of the video clips can be found as a result of the pairwise
comparisons in phase 1 of this study. The ability scores in the Bradley—Terry—Luce model
are expressed in logit scores and express the relative strength or ability of the video clips,
where higher scores indicate a higher likelihood of success in the pairwise comparisons.
Negative scores indicate a lower success rate in the pairwise comparison. For example,
video 11 is judged among the professionals as the worst video for LI For OLP, it scores
third last, and for FB it is the penultimate video in the ranking.
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Table 5. Rank order, true score, and standard error of the video clips for LI, OLP, and FB.
Ranking LI Ranking OLP Ranking FB
Repres. True Score SE Repres. True Score SE Repres. True Score SE
Video 2 1.87 0.59 Video 9 3.64 0.75 Video 4 3.05 0.80
Video 1 1.76 0.60 Video 13 3.59 1.08 Video 12 3.01 0.81
Video 10 1.62 0.51 Video 12 3.00 0.73 Video 18 1.44 0.56
Video 19 1.08 0.51 Video 19 2.43 0.67 Video 13 1.02 0.54
Video 5 0.78 0.56 Video 4 1.26 0.57 Video 1 0.76 0.52
Video 18 0.75 0.51 Video 18 091 0.62 Video 8 0.74 0.51
Video 16 0.72 0.54 Video 8 0.59 0.55 Video 17 0.64 0.53
Video 6 0.54 0.49 Video 17 0.40 0.54 Video 2 0.34 0.47
Video 12 0.32 0.50 Video 6 0.16 0.47 Video 14 0.11 0.46
Video 14 0.24 0.47 Video 14 —-0.39 0.55 Video 5 —0.04 0.52
Video 8 0.01 0.50 Video 10 —0.45 0.47 Video 19 —0.05 0.46
Video 7 —0.07 0.46 Video 1 —0.57 0.55 Video 6 —0.15 0.45
Video 13 —0.09 0.52 Video 2 —-0.79 0.52 Video 16 —0.55 0.49
Video 17 —0.35 0.49 Video 16 —1.00 0.52 Video 9 —0.58 0.53
Video 3 —0.88 0.52 Video 3 —1.00 0.55 Video 10 —1.05 0.49
Video 4 —1.06 0.52 Video 5 -1.77 0.70 Video 15 —1.41 0.50
Video 9 —2.18 0.82 Video 11 —2.21 0.59 Video 3 —1.66 0.56
Video 15 —2.76 0.69 Video 15 —2.30 0.63 Video 11 —2.22 0.64
Video 11 —2.94 0.82 Video 7 —5.40 2.21 Video 7 —247 0.76

Next, the Scale Separation Reliability (SSR) was calculated to assess the reliability
of the professionals’ judgements of the videos concerning LI, OLP, and FB. The SRR is
comparable to Cronbach’s alpha and was very good for TA with 0.827. For TR, the reliability
was even higher (SSR = 0.866). For FB, the SSR was 0.849. From these results, we can
conclude that the professionals’ reliability of judgements of LI, OLP, and FB was very good,
indicating that the professionals judged the videos consistently for all three strategies.

Reasoning: From each rank order, one video was chosen for the reasoning task. The
chosen videos were clear examples of the concerned language interaction strategy and
were chosen through internal consensus discussions among two of the coders from phase
0 and a third, independent professional. For LI, video 16 was selected. For OLP and FB,
respectively, video 13 and video 12 were selected. Video 16 shows a small group activity
led by the teacher, where the teacher is hollowing out a pumpkin while the children sort its
contents into the correct columns on a worksheet. Video 13 features a teacher explaining
the next activity on emotions during circle time while interacting with a few children in the
group. Video 12 shows a teacher engaging with two children during a creative small-group
activity: one child uses an incorrect word to refer to scissors, and another child approaches
the teacher to present and explain their artwork in an unclear way. Video-specific items
were developed based on the written comments from professionals that documented the
specific elements that influenced their choice of one video over the other in the comparison
task. This resulted in 15 items per strategy. Translated transcripts of the selected videos
and their corresponding multiple-choice items can be found in Appendix B.

5.2. RQ2: Evidence Based on Internal Structure

A Pearson correlation analysis was conducted to examine the relationships among
the strategies LI, OLP, and FB in the 19 videos in the instrument based on the judgements
of professionals in research phase 1. The correlations between LI and OLP (r = 0.02) and
between LI and FB (r = 0.30) were not significant. A strong, positive, and statistically
significant correlation was found between OLP and FB (r = 0.69; p = 0.001), indicating a
substantial relationship between these two strategies. These correlations were calculated
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based on final rank order true scores from a comparative judgement task completed by
professionals on each of the three strategies (LI, OLP, and FB).

5.3. RQ3: Evidence Based on Response Processes

To investigate the decision-making processes involved in the comparative judgement
task and open the underlying “black box”, four think-aloud interviews were carried out
with both in-service and pre-service teachers (sample 2 in Table 2).

In the task, the respondents chose the best video clip from two randomly presented
video clips, in terms of LI, OLP, and FB. To do so, all respondents used the provided
descriptions of each strategy and occasionally referred back to them during the task. For LI,
the respondents focused on the materials teachers used to introduce new vocabulary (e.g.,
a real pumpkin) and on the complexity of vocabulary used by the teacher. The respondents
tended to favour videos with complex vocabulary (e.g., using “pulp” instead of simpler
terms), rather than those with lengthy but simpler phrasing. When judging the OLP strategy,
teachers asking broad, open questions were rewarded in the comparative judgement task.
The respondents also took the perceived language skills of the children into account when
making their decisions. FB was the most challenging strategy for respondents to identify,
as was mentioned explicitly by all of the respondents. One respondent mentioned that she
experienced the strategies LI, OLP, and FB as very similar, with there often being a “thin
line” between what falls under one or the other strategy.

Challenges in comparing videos were noted, particularly when the type of activity,
children’s age, or language abilities varied between clips. For instance, one respondent
consistently chose well-prepared activities over spontaneous ones and language-oriented
activities (e.g., “classical show-and-tell”) over others (e.g., weighing objects), regardless
of the quality of language interaction in these activities. When comparing videos with
similar LSI quality or two clips from the same teacher, the respondents reported difficulty
in distinguishing subtle language-stimulation nuances. In such cases, the respondents
sometimes relied on non-LSI-related criteria (e.g., child engagement, teaching style) or, in
rare cases, made random choices and justified them as such.

To determine how respondents experience the use of the instrument in terms of
cognitive demand, the cognitive load was assessed. For the noticing component, this was
done via the think-aloud procedures. The respondents reported that while the task was
lengthy, it was manageable, and they appreciated video subtitles, which reduced the effort
needed to understand spoken content. The average duration time of the respondents in
the think-aloud procedures was 58 min. One respondent highlighted the advantage of
comparative judgement, noting it was easier to assess LSI quality by comparing clips rather
than evaluating them in isolation. The respondents perceived the videos as authentic. For
the reasoning component of the instrument, among the pre-service sample (i.e., sample 3;
n = 122), perceived cognitive load scores were medium-high, with an average and median
score of 5 out of 9 (SD = 1.87). All scores on the spectrum were found, from 1 (min) to 9
(max). The median duration to fill out the reasoning component was 17 min.

5.4. RQ4: Evidence Based on Relationship with Other Variables

To assess the relationship between pre-service teachers’ reasoning and their demo-
graphic variables, a multivariate regression analysis was conducted with reasoning scores
as the dependent variables (reasoning scores of LI, OLP, and FB) and background variables
as independent variables (type of secondary school diploma, year of bachelor, ECE teaching
experience, university college affiliation, and age). Due to an insufficient sample size of
male participants (n = 2), gender was not included as a variable.



Educ. Sci. 2025, 15, 155

16 of 28

The multivariate analysis revealed no significant effect of the background variables on
reasoning scores across all iterations of the model. Step-wise exclusion of non-significant
factors, including ECE teaching experience, year of bachelor’s degree, and university
college affiliation, also showed no significant effects (Wilks” Lambda values ranged from
0.831 to 0.986, all p > 0.05). In the final reduced model, which included only the type of
secondary school diploma, there was still no significant relationship between diploma type
and reasoning scores (Wilks” Lambda = 0.856, p = 0.197). Similarly, a regression analysis
using the total reasoning score (sum of LI, OLP, and FB scores) as the dependent variable
showed no significant predictive value for any background factor, with all predictors
yielding p > 0.05. Collinearity diagnostics confirmed that multicollinearity was not a
concern (Tolerance > 0.8 for all variables).

Additional independent samples t-tests for cognitive load and reasoning scores also
indicated no significant differences related to demographic variables. These findings
suggest that the demographic characteristics we included (age, educational level, type of
diploma, teaching experience, and university affiliation) are not significantly related to
pre-service teachers’ reasoning within the context of this instrument.

6. Discussion
6.1. General Discussion

Research in early childhood education (ECE) is crucial yet underrepresented due to
the unique challenges of effectively measuring outcomes in young children (Phillips et al.,
2017). Despite these challenges, early language development is a promising area of focus,
as enhancing language interactions at this stage can yield substantial long-term benefits
(Shonkoff & Phillips, 2000; World Health Organization, 2023). This study addresses the
theory—practice gap in ECE (Peleman et al., 2019, 2020) by developing a video-based mea-
surement instrument aimed at assessing pre-service and in-service teachers’ Professional
Vision of Language-stimulation Interactions (ProLSIs). This is a competency critical for sup-
porting children’s language development growth. This instrument represents an important
step toward strengthening teachers’ professional vision, defined as the ability to notice and
reason about significant aspects of classroom interactions (Sherin & van Es, 2009).

This study sought to validate this measurement instrument across four sources of
validity evidence as outlined by the American Educational Research Association (2011),
with a focus on three language-stimulation strategies: language input (LI), opportunities
for language production (OLP), and feedback (FB). Following insights from research on
professional vision, we developed separate measures for teachers’ noticing and reasoning
abilities by employing a hybrid approach that combines holistic and analytic methods.
Video-based CJ was used to assess the teacher’s noticing, while reasoning was assessed
using an analytic method with multiple-choice items. Although CJ here involves three
subdimensions—LI, OLP, and FB—no predefined criterion lists were provided for each
strategy. Instead, assessors interpreted each strategy as a whole, preserving the intrinsic
holistic nature of C] while offering some structure to guide judgements. Reasoning items
were tied to specific videos to reflect the inherently context-dependent nature of interpreting
classroom scenarios (van Es & Sherin, 2010). This approach leveraged the strengths of a
holistic approach for assessing noticing with an analytic approach for assessing reasoning,
making use of videography for both components of the measurement instrument. The
authenticity of the video clips used in this study, garnered from video documentation of
real-life and non-scripted interactions in the classroom, was confirmed by respondents and
adds to the ecological validity of the instrument. However, we keep in mind that videos
will always remain an interpretative lens rather than a complete classroom representation
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since they inherently direct attention to certain aspects over others (Sherin, 2001). This
instrument was validated in a mixed sample with in-service and pre-service teachers.

Overall, our results confirmed the reliability and validity of the video-based instru-
ment. Content validity was ensured by collecting and analysing professionals” opinions in
the CJ task. This resulted in a reliable “master” rank order for each language interaction
strategy (LI, OLP, and FB) with high Scale Separation Reliability, safeguarding the reliabil-
ity and content validity of the noticing component of each language strategy within the
instrument. Individual respondents’ scores can be compared against this rank order to
calculate their infit with this rank order. Content validity for the reasoning component was
ensured via open-ended feedback from professionals.

Think-aloud procedures in a mixed sample further strengthened the validity of re-
sponse processes for the noticing component by “opening the black box” of CJ. Prior
research (Keppens et al., 2019; Young, 2005) has questioned whether the C] method truly
reflects teachers’ professional vision. Through think-aloud interviews, we confirmed
that the respondents primarily based their judgments on the intended LSI characteris-
tics, supporting the instrument’s validity in capturing the constructs it aims to measure.
However, overall, the respondents sometimes relied on non-LSI-related criteria (e.g., child
engagement, teaching style), particularly when comparing videos with similar LSI quality.
Additionally, we observed judge-specific foci unrelated to ProLSIs, which may contribute
to judge misfit. This behaviour could also indicate poor noticing abilities of the language-
stimulation strategies, rather than instrument limitations. These findings highlight the
need for further research to determine whether judge misfit reflects inherent instrument
challenges—such as the situations in the videos being overly dissimilar to compare or
insufficient differentiation in LSI quality of the teachers in the videos—or whether it re-
veals respondents’ limited noticing skills. Pairing think-aloud protocols with respondents’
noticing infit scores on a larger scale could provide more clarity on this issue. Although
the current think-aloud procedures were limited by a small sample size and the record-
ing context, they offer valuable qualitative evidence for the validity of the instrument’s
response processes.

In validating the internal structure of the ProLSI instrument, our findings indicate a
strong positive relationship between the OLP and FB strategies in the video clips. Video
clips that “win” for the strategy OLP, are more likely to “win” for the strategy FB. This aligns
with theoretical expectations, as opportunities for language production naturally create
more occasions for feedback. However, no significant correlations were found between the
other LSI strategies. From our theoretical framework, we anticipated moderate correlations
among all strategies, reflecting their interdependence in effective language-stimulation
interactions. It is important to emphasise, however, that these results do not reflect actual
classroom interactions, as the analyses were limited to how the subdimensions OLP, FB, and
LI are related in the video clips in the instrument, as found in the master rank order. These
clips were deliberately selected to highlight all three strategies, to optimally measure ProLSL
This selection process likely influenced the observed relationships, making them distinct
from how these three strategies would interact in more spontaneous classroom situations.

Interestingly, contrary to our initial hypothesis, no significant predictors were iden-
tified for pre-service teachers’ reasoning scores. This finding contrasts with studies in
related fields, such as Keppens et al.’s (2019) work on inclusive teaching, where factors like
teacher training and diploma type were predictive of reasoning abilities in a pre-service
sample. The absence of such relationships in our study may indicate that reasoning in
the context of language-stimulation interactions (LSIs) in early childhood education (ECE)
operates differently, with demographic factors playing a lesser role. Alternatively, this lack
of significant predictors could suggest that the instrument does not fully capture aspects
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of reasoning that are sensitive to demographic influences. Another possibility is that the
relatively homogeneous nature of our pre-service sample limits the variability needed to
detect such relationships. Future research with larger and more diverse samples could
help clarify whether demographic variables genuinely hold limited predictive value for
LSI reasoning or whether this finding is specific to our study design and sample.

6.2. Limitations and Suggestions for Further Research

This study provides significant insights into the development and validation of the
ProLSI instrument. However, several limitations should be noted and future research
opportunities should be explored to strengthen its utility and generalisability.

Limitations specific to the noticing component: The medium-high perceived cognitive
load and duration of the instrument might indicate a potential risk of excessive mental effort,
with the risk of decreased attention and lower accuracy in respondents’ answers (Paas et al.,
2003). This challenge arises primarily due to the repetitive nature of tasks for distinguishing
between the three strategies, thereby increasing cognitive load. Future research could
address this issue through adaptive comparative judgement (CJ) methods (Pollitt, 2012),
which minimise the cognitive load by reducing the number of necessary comparisons. For
instance, informative comparisons (e.g., between videos that have won the same number
of times) could replace random pairing, or respondents could review the same videos
multiple times to expedite the task. Investigating the feasibility and effectiveness of such
adaptive methods would enhance the instrument’s practicality (Bramley, 2015; Pollitt, 2012).
Additionally, while this research provides important initial insights into decision-making
processes in CJ tasks, further exploration could yield greater clarity on the mechanisms
behind CJ. Eye-tracking studies, for example, could compare attention patterns of expert
and novice respondents, offering empirical support for differences in professional vision.

Limitations specific to the reasoning component: The internal structure of the reason-
ing component was not evaluated in this study. Applying item response theory (IRT) could
provide more insights into the item functioning of each of the multiple-choice reasoning
items. Moreover, future research with larger sample sizes could explore differential test
functioning (DTF) to detect whether respondents from varying backgrounds interpret and
respond to the video clips consistently. Such analyses could reveal potential measurement
biases and enhance the reasoning items’ quality by evaluating their difficulty, discriminative
value, and reliability.

General limitations: The ProLSI instrument was developed specifically for use in
Flemish ECE settings, which may not generalise to other contexts. However, as Blomeke’s
competence continuum (Blomeke et al., 2015) emphasises, measuring situation-specific
skills inherently requires contextualised tools to capture the unique demands of specific
environments and situations. Furthermore, as Starcke and colleagues (Starcke et al., 2024)
highlight, working with children requires more stringent ethical considerations. As videos
were collected with young children, all necessary ethical clearances were obtained to ensure
compliance with these standards. Another limitation pertains to implementation challenges
that may arise. For optimal results, the instrument should be completed on a computer with
a stable internet connection in a quiet, stimulus-free environment, preferably with head-
phones. These conditions may present logistical challenges in some settings. Additionally,
the estimated total time to complete the instrument—approximately 75 minutes—demands
sustained concentration, which could be taxing for respondents. Finally, while this study
thoroughly assessed the instrument’s validity, it did not evaluate the potential educa-
tional impact of the instrument on respondents’ learning, referred to as the consequences
of testing in the validity framework (American Educational Research Association, 2011).
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Future research should explore how using this instrument affects teachers’ learning and
instructional practices.

6.3. Significance of the Research

The video-based measurement instrument presented in this study was developed
in the context of an inter-university research and development project, which aims to
enhance understanding of language-stimulation practices in early childhood education and
identify effective professional development approaches. In this study, a quantitative and
holistic measurement instrument was developed to empirically assess teachers” ProLSI. The
instrument enables the measurement of ProLSIs in large samples simultaneously, distin-
guishing it from qualitative designs more suited to smaller sample sizes. This efficient and
validated tool facilitates large-scale assessments, which will expand empirical knowledge
of language-stimulation interactions in the classroom and shed light on two challenging,
under-researched areas: language interactions and early childhood education (ECE).

While this instrument is rooted in a fundamental research project and is primarily de-
signed for use in a specific Flemish ECE context, its development process still offers valuable
insights for researchers interested in adapting similar tools to other settings. By detailing
the decisions and procedures undertaken in the development process, this publication
provides a framework that could inspire the creation of comparable instruments tailored to
other countries” ECE contexts. Moreover, the instrument is intended for use by researchers,
ensuring rigorous application in empirical studies of early language-stimulation practices.

In the research field, the need has been expressed for targeted (video-based) profes-
sional development initiatives (Santagata, 2024). The current study helps address this need
by serving as a foundation for targeted professional development initiatives. These pro-
grams can, for example, focus on teachers’ noticing ability for a specific language interaction
strategy, on teachers’ reasoning ability in general, or even on practising reflective practices,
depending on the specific challenges identified by the assessment. It also offers higher
education institutions valuable insights into the starting point of their students. By tracking
these insights across different stages of teacher education, institutions can identify critical
areas for improvement and tailor their teacher training curricula accordingly. By promoting
reflective practices and providing insights into teachers’ professional vision in authentic
classroom settings, the instrument has the potential to help bridge the theory—practice gap
of LSIs in ECE.

Subsequent research can build on this instrument to explore how the different compo-
nents of LSI competencies, such as dispositions and actual classroom behaviour, are linked
to each other.
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Split screen:
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Right: video B
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language interaction
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available throughout the
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Rewatch, pause, or replay
specific parts of the video
or watch fullscreen.
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Appendix A. The Noticing Component

In the noticing component of the video-based instrument, the respondents complete a
comparative judgement task. The respondents are shown a random pair of video clips and
are asked to indicate in which video they think the teacher best put each of the language
interaction strategies to practice: language input (LI), opportunities for language production
(OLP), and feedback (FB). The task involves analysing ten video pairs, with each pair being
compared across the three different language interaction strategies. Figure A1 provides a
screenshot of one comparison pair, with key screen elements explained in text boxes. Note
that while the screenshot shows blurred faces for data protection, this blurring is absent in
the actual instrument.

Progress bar:
Indicates the number of comparisons left until the task is complete.

Pause:
I — . Pause the task and
& resume anytime.

i%ml:g:;ﬂ A is better/B is better
Respondents select
the video in which the
teacher best masters
the language
interaction strategy.

e

Comparison task: instruction

Each box asks which video best demonstrates:
- Language input

- Opportunities for language production

- Feedback

Figure A1. Screenshot of one pair of videos in the noticing comparison task.
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Video clip A (translated transcript)

The teacher holds a blank colouring page of a monster in front of the
full class. She is pointing at it while she talks.

Teacher: You can feel calm; that is green. I can add a bit of
yellow to it (the drawing) because today I feel happy and calm.
(Puts the drawing down)

Teacher: Good, you may do that (making the drawing) later.
Ralph: I'm blue.

Teacher: Ah, blue? Are you sad, Ralph?

Ralph: No.

Teacher: Ah, not you, but Monster was sad?

Ralph says something that cannot be heard clearly.

Teacher to class: Yes, but you can be sad, right?

Anna: [ am sad!

Teacher: Oh, you are sad? And can you tell me why you are
sad?

Other child: (Interrupting) Iwant . ..

Teacher to other child: Wait, wait, wait. First, we'll listen to
Anna.

Teacher to Anna: Anna, why are you sad?

(Marcus tries to interrupt.)

Teacher: Marcus, wait.

Teacher to Anna: Tell me.

Anna: Sad and angry. Sad and angry.

Teacher: You are sad and angry? And can you tell me why
you're sad? Did you lose something, like Mona?

Anna: Yes.

Teacher: Have you lost something? What did you lose?
Anna: A cup.

Teacher: Also a cup? Oh no. Ah, and you haven’t found it yet?
(Another child tries to interrupt. The teacher continues with Anna.)
Teacher: And why are you angry?

(Anna mumbles something that cannot be understood.)

Teacher to Anna: Are you angry about something that
happened?

Teacher to the class: You know what? You can tell me later at
the table.

Video clip B (translated transcript)

In the video, several children are shown lining up to wash their hands
as the teacher holds a can of soap.

Teacher to child: You can wash your hands too. I will help.
Your hands are still wet. I'm going to dry them on the towel.
Yes.

Teacher to other child: A bit of soap. I will roll op your sleeves,
so that it is not too wet. There you go. (Teacher helps child with
rolling her sleeves)

Livia: Me help too

Teacher to Livia: Help?

(Teacher helps Livia with rolling her sleeves)

Teacher to Michael: Calm, Michael. If you are ready, you may
put your box in your satchel.

Teacher to other child: Oops, your crown is falling off. (The
teacher puts the child’s crown back on her head). There you go.
Teacher to Todd: Are you ready Todd?

Todd: (nods)

Teacher: We will wash your hands.

Teacher to Livia: yes, Livia, you may wash your hands. A bit of
soap (adds soap in Livia’s hands). There you go.

Teacher to Todd: Here, your box can go in the satchel and I will
then wipe your mouth one more time, your mouth is dirty.
Teacher to Livia: Ready? Yes. You may dry your little hands on
the towel, Livia.

Todd: This satchel.

Teacher: Yes, just put it in the satchel.

Transcripts for both videos in the screenshot are provided on the next page, translated
from Dutch to English with names altered for data protection. Each transcript is preceded
by a brief description of the scene depicted in the video. It is important to note that in the
comparative judgement task, no additional context is provided within the videos. However,
the videos in the instrument include subititles.

Appendix B. The Reasoning Component

Following the comparative judgement task, the respondents complete a video-based
exercise on three video clips that are familiar to the respondents from the previous task.
The videos selected for this task showcase an authentic interaction between a teacher and
child(ren) that clearly illustrates one of three language interaction strategies: language
input (LI), opportunities for language production (OLP), or feedback (FB). Each video is
preceded by a brief description of the class context depicted. After the respondents have
seen the video, the respondents answer two sets of multiple-choice items related to the
specific language interaction strategy shown.
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The first set of multiple-choice items presents statements of advice that a teacher could use
to improve their skills in the specified language interaction strategy. The participants are asked
to evaluate the advice based on the video they just watched, categorising it as (1) good advice,
if the teacher could effectively use this advice to support the specified strategy; (2) redundant
advice, if the teacher was already implementing it in the video clip; or (3) not good advice, if it
would not contribute to the strategy for language-stimulation interaction in the given video.

In the second set of multiple-choice items, the respondents are shown several dichotomous
statements about the video they have seen, to which respondents either agree or disagree.

Translated transcripts of each of these videos are provided below, followed by the two
sets of multiple-choice items per video. Only items where the professionals’ panel reached
a consensus on the correct answer are included in Appendix A.

Appendix B.1. Video 1: Language Input (LI)

Brief description of the class context: In teacher Sandra’s class, the central theme of the week
is pumpkins. Some children hollow out a pumpkin with the teacher so they can see what it
looks like on the inside. In this clip, you will see how teacher Sandra introduces this activity.

Instruction: Watch the clip of teacher Sandra and pay close attention to her language
input. Later, you will provide tips to the teacher on how to improve her language input.

LI description: Language input means challenging all children with rich language
by using full sentences and incorporating an extensive vocabulary, both from everyday
language and abstract school language.

Four children sit around a table with the teacher. There is a pumpkin and a worksheet on the table.

Teacher: I brought these little spoons. (Teacher shows the spoon). What are they normally for? What
do we do with these?

Child: For ice cream.

Teacher: For ice cream, right. But now we’re not going to use them for ice cream. Now we're
going to use them for the pumpkin.

Look, like this. Teacher scoops inside the pumpkin. With the scoop inside. Look.

Child: Can we do that too?

Teacher: And then we can get it out . .. You're going to be able to do that too. And I brought a
sheet with me. Teacher shows a sheet to the children with three columns on it: a column with a picture of
pumpkin’flesh’,a picture of ‘pulp’, and a picture of “seeds’.

And we have ... Oh, wait a second. We have pulp, seeds, and the flesh of the pumpkin. (Teacher
points with her fingers to the different categories as she says them). And look, I already have one here.
(The teacher holds up a pumpkin seed in front of the children). What's that?

Child: A seed.

Teacher: A seed. Where does it go (on the sheet)?

(Child shows the placement on the sheet.)

Teacher: Yes, there, like this.

Child: You're not supposed to eat that, right?

Teacher: And this? What was this here? (The teacher holds up a piece of pulp in front of the children).
The ...

Child: That's also a seed, look.

Teacher: It’s not the flesh, but. .. The pulp.

Child: Look!

Teacher: And we have to put the pulp here. (The teacher shows placement on the sheet). And the
seeds. ..

Child: Look, seeds.

Teacher: Another seed? The seed goes here. (The teacher shows placement on the sheet).

Teacher: Our hands are going to get a little dirty, but that’s okay.

Child: And then we’ll wash our hands.
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Instruction: Imagine you are an expert observing teacher Sandra’s class and you see

this short clip. What advice would you give the teacher to enhance her language input?

The teacher is
already doing this

This is good advice for the
teacher that enhances
language input

This is not good advice
because it does not enhance
language input

Verbally express in full sentences what the
children are doing (=parallel talk).

Explain out loud why you are doing what you are
doing (=explain your reasoning).

Avoid using gestures or visual aids as they may
distract the children’s attention from your
language.

Explain the difference between pulp, seed, and
flesh using words, so children can hear the
differences in language, not just see them.

Simplify your language (words and sentence
structure) so that all children, including those with
weaker language skills, can follow.

Use diminutives and child-friendly language to

keep the children’s attention.

Instruction: Answer the following statements about teacher Sandra’s approach in this

clip with “agree” or “disagree”.

Agree

Disagree

The teacher’s approach ensures that the children will not forget the new words.

The teacher’s approach ensures that the children now know and can use these new words.

The teacher works with the words introduced by the children.

The teacher’s approach is mainly focused on helping the children understand what ‘flesh’,
‘seed’, and ‘pulp’ are, rather than teaching the words themselves.

Because the teacher links the new words ‘seed’, ‘flesh’, and ‘pulp’ to a familiar word (the
pumpkin), the children learn these words more easily.

Appendix B.2. Video 2: Opportunities for Language Production (OLP)

Brief description of the class context: Teacher Selene has just read a book to the entire

class about a monster’s emotions. In this story, each feeling has a colour. Soon, the children

will colour a paper monster in the colour that matches how they feel. The teacher explains

what the children will be doing.

Instruction: Watch the clip of teacher Selene. Pay close attention to how she stimulates

interactions in the classroom by creating opportunities for the children to produce language.

Later, you will provide tips for the teacher on how to expand her opportunities for language

production in the classroom.

OLP description: Giving opportunities for language production means encouraging

all children to engage in thinking and talking with you and with each other by asking good

questions and giving them enough time to think and speak.



Educ. Sci. 2025, 15, 155

24 of 28

The teacher holds a blank colouring page of a monster in front of the full class. She is pointing at it while she
talks.

Teacher: You can feel calm; that is green. I can add a bit of yellow to it (the drawing) because today I
feel happy and calm. (The teacher puts the drawing down).

Teacher: Good, you may do that (making the drawing) later.

Ralph: I'm blue.

Teacher: Ah, blue? Are you sad, Ralph?

Ralph: No.

Teacher: Ah, not you, but Monster was sad?

(Ralph says something that cannot be heard clearly).

Teacher to class: Yes, but you can be sad, right?

Anna: [ am sad!

Teacher: Oh, you are sad? And can you tell me why you are sad?
Other child: I want ...

Teacher to other child: Wait, wait, wait. First, we'll listen to Anna.
Teacher to Anna: Anna, why are you sad?

(Marcus interrupts).

Teacher: Marcus, wait.

Teacher to Anna: Tell me.

Anna: Sad and angry. Sad and angry.

Teacher: You are sad and angry? And can you tell me why you're sad? Did you lose something,
like Mona?

Anna: Yes.

Teacher: Have you lost something? What did you lose?

Anna: A cup.

Teacher: Also a cup? Oh no. Ah, and you haven’t found it yet?
(Another child tries to interrupt).

Teacher to Anna: And why are you angry?

(Anna mumbles something that cannot be heard).

Teacher to Anna: Are you angry about something that happened?
(Anna remains silent).

Teacher to the class: You know what? You can tell me later at the table.

Instruction: Imagine you are an expert observing teacher Selene’s class and you see this
short clip. What advice would you give the teacher to increase opportunities for language
production in the classroom?

The teacher is | This is good advice for the | This is not good advice

already doing | teacher that helps create | because it does not help
this opportunities for create opportunities for
language production language production

Make sure the speaking turns of children who are speaking
are not interrupted by other children.

Ask another child to help Anna express her answer.

Make eye contact with the children you are speaking with.

Look at the children expectantly.

Ask open-ended questions to Anna.

Wait long enough between the questions “Why are you
sad?” and “Did you lose something like Mona?” so the
child has a chance to answer.

Involve a child, who doesn’t spontaneously engage in the
conversation, into the conversation with Anna.
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Limit the time for spontaneous conversations to leave more
room for the planned activity, which is drawing.

Ask fewer questions to children with weaker language skills

so they do not feel uncomfortable if they cannot answer.

Instruction: Answer the following statements about teacher Selene’s approach in this
clip with “agree” or “disagree”.

Agree Disagree

Both Ralph and Anna get a challenging speaking opportunity in this clip.

Teacher Selene’s approach stimulates the children to think and talk about their feelings.

By limiting her own speaking time, teacher Selene creates an inviting atmosphere for the children to speak.

Teacher Selene’s approach ensures that quiet children also get a chance to speak.

Appendix B.3. Video 3: Feedback

Brief description of the class context: In this clip, the children in teacher Jake’s class are
doing different activities across the classroom. At teacher Jake’s table, they are crafting. It
is autumn, and they are allowed to decorate a branch with glitter and feathers.

Instruction: Watch the clip of teacher Jake closely, paying particular attention to how
he stimulates language interaction in the classroom by providing feedback on what the chil-
dren say. Later, you will provide tips to teacher Jake on how he can improve his feedback.

FB description: Feedback involves responding carefully to the children’s expressions, en-
abling them to enhance, expand, and refine their language and understanding of the world.

A few children and the teacher are sitting around the table as they are crafting.

Minnie: I need “cut”.

Teacher: Is that a “cut”? Those are . ..

Minnie: Scissors.

Teacher: Scissors. But with scissors you can . .. cut. Take these scissors, Minnie. Minnie, take these
scissors.

(Ryan comes to stand next to the teacher and shows a drawing)

Ryan to teacher: Look!

Teacher to Ryan: What did you make, my friend?

Ryan: This is a playground ... If you can play outside, also, uh . .. play with it, but actually not
with a little friend because the dog was lost.

Teacher: Oh no, where was the dog lost? What happened to the dog?

Ryan: The dog was ... lost ... by that man.

Teacher: Aaah, so the man lost his dog. That’s unfortunate, isn’t it? That’s not very nice, is it? How
do you think the man felt?

Ryan: (Ryan mumbles something that cannot be understood).

Teacher: Not good. And when you lose someone or something, then you feel a bit . ..

Ryan: Uhmm . ..

Teacher: How do you feel then?

Ryan: Sad.

Teacher: Sad, yes. I would also feel very sad if my dog ran away.

Instruction: Imagine you are an expert observing teacher Jake’s class and you see
this short clip. What advice would you give the teacher to improve his feedback on the
children’s expressions?
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The teacher is This is good advice for the | This is not good advice
already doing this | teacher that is helpful for | because it is not helpful for
providing feedback providing feedback

Expand Minnie’s incorrect sentence by adding
new language or a follow-up question
(=expanding).

Leave Minnie’s incorrect statement as it is to
maintain her confidence.

Clarify the difference between “cutting” and
“scissors” for Minnie by explaining the link
between the two words.

Check if you have understood the message from
Ryan (the child with the dog) correctly.
Describe what you see in the picture before Ryan

tells his story, so he receives immediate feedback.

Summarize in your own words what you think
Ryan means (=paraphrasing).

Encourage Ryan to rephrase what he’s saying to
clarify his meaning, for example by asking: “Can

you explain in other words?”

Instruction: Answer the following statements about teacher Jake’s approach in this clip
with “agree” or “disagree.”

Agree Disagree

The way the teacher responds to what the children say helps them refine and improve their language.

The interaction with the teacher enhances Ryan’s sense of language competence.

In this clip, the teacher corrects the children both directly (explicitly) and indirectly (implicitly).
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