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There are a variety of instruments for measuring interaction quality of Early
Childhood Education and Care (ECEC) teachers. However, these instruments
are extremely resource-demanding in terms of time and money. Hence, a
more economical and yet accurate method for measuring interaction quality
of ECEC teachers would be desirable. The so-called thin slices technique
has been applied to observe, measure and predict human behavior with only
minimal amounts of information. In a wide array of research domains, thin
slices ratings (i.e., ratings based on first impressions) proved to be accurate.
The present study explores the accuracy of thin slices ratings of interaction
quality in toddler classrooms along two CLASS Toddler domains (Emotional and
Behavioral Support and Engaged Support for Learning). Eight CLASS-certified
raters assessed interaction quality based on 30-s classroom videos. The findings
suggest predominantly good reliabilities of these ratings. Confirmatory factor
analysis yielded evidence for construct validity, meaning that thin slices raters
could differentiate between two domains of interaction quality. Further, thin
slices ratings correlated, at least partly, with ratings based on full-length videos,
indicating that thin slices raters and raters watching the full-length videos had a
similar impression of interaction quality of ECEC teachers.

KEYWORDS

thin slices technique, ECEC research, interaction quality, psychometric accuracy, first
impressions, applied measurement

1 Introduction

The quality of interaction in Early Childhood Education and Care (ECEC) settings is an
important predictor of children’s outcomes (e.g., Belsky et al., 2007). ECEC quality is expected
to yield a wide range of benefits. For example, increased child well-being and learning
outcomes, as well as better social and economic development for society at large (OECD,
2011). For measuring childcare quality, ratings given by external observers seem to yield the
most trustworthy results; however, these ratings are complex, expensive and time-consuming
(Harms et al., 2017). Therefore, an economical alternative would be desirable. Perhaps, the
so-called thin slices technique could serve as such an alternative (Ambady et al., 2000). A thin
slice consists of a brief segment of behavior of one or more persons, less than 5min long. The
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thin slices technique relies on first impressions, whereby raters assess
characteristics of a target person or an interaction, relying solely on
scarce information. In a multitude of research areas (e.g., clinical
psychology, personality psychology or education), the thin slices
technique yielded intriguingly accurate results (e.g., Wood, 2014;
Murphy and Hall, 2021). Begrich et al. (2017, 2020, 2021)
demonstrated that teaching quality at school can be accurately
measured with 30-s classroom videos. Sokolovic et al. (2021)
demonstrated that, under certain conditions, children’s outcomes can
be predicted with the thin slices technique in ECEC settings. Based on
Sokolovic et al. (2021), the present study addresses research gaps by
examining further aspects of the psychometric accuracy of thin slices
rating of interaction quality in ECEC.

2 Background and aims

2.1 Early childhood education and care
research

During early childhood, learning environments, such as Early
Childhood Education and Care (ECEC), impact childrens
development (Bronfenbrenner and Morris, 2007). ECEC settings refer
to a variety of center-based, regulated arrangements that provide
education and care for children from birth to compulsory primary
school age (European Commission, 2021). The majority of children
and toddlers experience some type of ECEC during their preschool
years (e.g., Burchinal et al., 2015). Quality in childcare centers
encompasses various elements, including the creation of a caring
community of learners, teaching practices aimed at enhancing
development and learning, the use of a curriculum, regular assessment
of childrens development, and fostering strong relationships with
families (NAEYC, 2009). A large body of literature demonstrates the
positive effects of ECEC on children’s development (Sammons et al.,
2009; Anders, 2013; Melhuish et al., 2015). In particular, high-quality
early childcare seems to be the driving force behind notable long-term
effects on children’s development. For example, higher ECEC quality
predicted higher vocabulary scores at the end of 6™ grade (Belsky
et al., 2007) and adolescent functioning at the end of high school
(Vandell et al., 2016).

A frequently used measurement instrument of process quality in
ECEC settings for the very young is the Classroom Assessment
Scoring System: Toddler Version (CLASS-T; La Paro et al., 2012). The
CLASS-T is an observational instrument developed to assess direct
teacher-child interactions (i.e., process quality) in group settings for
children between approximately 15 and 36 months (La Paro et al,,
2012). The CLASS-T specifies two domains: Emotional and Behavioral
Support (EBS) and Engaged Support for Learning (ESL). The EBS
domain is defined by the teachers and children’s expression of
emotion, the responsiveness and sensitivity of the teacher, the degree
to which children’s perspectives are considered and the teacher’s
support of behavioral regulation. The ESL domain focuses on the
teacher’s quality of language modeling and feedback, as well as the
teacher’s ability to facilitate children’s learning and development (La
Paro et al., 2012). In a sample of 106 classrooms, an examination of
the dimensional composition of the CLASS-T found empirical
evidence for a two-factor structure (Bichay-Awadalla and Bulotsky-
Shearer, 2022). Based on 19 studies, a meta-analysis revealed some,
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although small, evidence of predictive validity for the CLASS,
indicating an association between the quality of teacher-child
interaction and children’s outcomes (Perlman et al., 2016).

For measuring toddler childcare quality, observational
instruments are considered to be the gold standard (Biumer and
Rofibach, 2016; Linberg et al., 2017). Measuring childcare quality by
asking parents may be inaccurate because parents are only present for
very brief periods of time or might not have enough knowledge
(Barros and Leal, 2015). The staff’s perspective could be biased
because they might perceive the survey as an evaluation of their own
work (Barros and Leal, 2015). Children in early childhood, particularly
those under the age of three, are too young to respond adequately to
survey items or interview questions (Lenske and Helmke, 2015).

Video based measurement is time-consuming, labor-intensive
and costly (Murphy and Hall, 2021). Classroom video footage is often
lengthy (even more than an hour) and the broader context, for
example, homework or work sheets has to be considered. The raters
have to watch the whole video repeatedly or some scenes of the videos
are observed frequently and discussed afterward by the raters. In
general, the rating procedure takes twice the length of the video itself
(Murphy, 2005). The coding of video material can be tedious and
wearisome. Raters have to pay attention to a multitude of aspects of
the rated behavior simultaneously in order to work through various
items (Murphy, 2005). Regarding the instruments for measuring
interaction quality of ECEC teachers (for an overview see Baron et al.,
2022), a reliable handling of most of these instruments requires
extensive amounts of schooling, calibration and ongoing supervision
as well as extended periods of observation (either live or on video).
For example, the Infant/Toddler and Early Childhood Environment
Rating Scales (ITERS-R/ECERS-R; Harms et al., 2017) require at least
three hours of observation for each classroom (Sokolovic et al., 2021).
Hence, there is a need for a more economical alternative. The thin
slices technique has the potential to serve as this cost-
effective alternative.

2.2 The thin slices technique

The thin slices technique was designed as a behavioral
measurement technique, examining the accuracy of ratings based on
first impressions of social perceivers (Ambady and Rosenthal, 1992;
Ambady et al., 2000; Murphy and Hall, 2021). A thin slice is an excerpt
of dynamic information edited from the behavioral stream. It is less
than 5min long and can be sampled from any channel of
communication, for example the voice, the body or the face (Ambady
etal., 2000; Murphy and Hall, 2021).

The thin slices technique has been applied in various domains
(e.g., pedagogy, social psychology, clinical psychology) to assess a
multitude of psychological constructs (e.g., intelligence, personality,
altruism). Thin slices ratings have been proven to be accurate or even
highly accurate in terms of reliability (i.e., the agreement between
observers) and validity (i.e., significant correlations with external
criteria, like standardized tests, self-reports or longer video footage;
see, e.g., Murphy, 2005; Fowler et al., 2009; Holleran et al., 2009;
Murphy et al., 2015).

So far, various studies have been conducted to explore the
accuracy of thin slices ratings in an educational context (Babad et al.,
2004). For example, thin slices raters could successfully predict
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teachers’ life and job satisfaction in 5 to 8years based on 60-s
classroom clips (Pretsch et al., 2013). Thin slices raters could
significantly predict end-of-semester students’ evaluations of their
college teachers based on 60-s thin slices videos of teachers’ nonverbal
behavior (Ambady and Rosenthal, 1993). Based on 10-s thin slices,
ratings of high school teachers’ nonverbal behavior predicted students’
ratings of these teachers. In particular, positive associations were
found between thin slices ratings and student ratings while the
teachers were displaying disciplinary actions or interacting with
students (Babad et al., 2003).

Begrich et al. (2017, 2020, 2021) applied the thin slices technique
to assess instructional quality at school based on 30-s classroom
videos. Instructional quality was operationalized with three basic
dimensions of instructional quality (e.g., Klieme, 2006; Praetorius
et al,, 2018). In all studies, interrater reliability was good or even
excellent, with intraclass correlation coeflicients reaching up to 0.98
(Begrich et al., 2020). Multilevel confirmatory factor analysis
confirmed the theoretically expected three factors, indicating that the
raters were able to distinguish between different aspects of
instructional quality (Begrich et al., 2021). Thin slices ratings and the
ratings given by trained raters based on the full-length classroom
videos correlated significantly (r up to 0.52), indicating evidence of
convergent validity (Begrich et al., 2021). Further, thin slices ratings
predicted how much students learned from different teachers, even
when students’ prerequisites were controlled (Begrich et al., 2020).

Sokolovic et al. (2021) applied the thin slices technique to examine
interaction quality between early childhood teachers and toddlers.
Trained thin slices coders watched five- minute videos displaying
either a standardized activity or mealtime observation and rated the
process quality with the Responsive Interactions for Learning -
Educator (RIFL-Ed.) measure (for further explanation, see Sokolovic
et al., 2021). The authors examined the association between thin slices
codings with the RIFL-Ed. and the ratings based on two- to three-
hour live observations of the same teachers and settings with the
Classroom Assessment Scoring System: Toddler Version (La Paro
etal, 2012). Multilevel regression analyses revealed that the RIFL-Ed.
scores obtained with a thin slices coding approach could be predicted
by the CLASS-T scores during mealtime observations for the EBS
domain ($#=0.19, p=0.02), and to some extent, for the ESL domain
($=0.15, p=0.07). Their results provide preliminary evidence for the
psychometric accuracy of thin slices codings of interaction quality in
ECEC settings (for further details, see Sokolovic et al., 2021).

The present study aims to examine the accuracy of a thin slices
measurement approach in evaluating interaction quality in ECEC by
addressing various research gaps. So far, nothing is known about the
interrater agreement of interaction quality as well as the explained
variance by each component (the raters, the teachers or the items) of
the measurement (i.e., reliability). Research should address whether
thin slices raters are able to distinguish between domains of interaction
quality (i.e., construct validity). As correlations between thin slices
codings and live ratings were not differentiated according to quality
domains (Sokolovic et al., 2021), more research is required to analyze
the association between thin slices ratings and ratings based on longer
videos, with a focus on distinguishing aspects of interaction quality
(i.e., convergent validity). How do facial masks impact measurement
accuracy in ECEC settings? Is it still possible to assess interaction
quality with a thin slices approach accurately, even when the teachers
were wearing facial masks?
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2.3 Aims of the study

Considering the importance of high quality in ECEC centers for
children’s development, it seems worthwhile to test an economical
alternative. Sokolovic et al. (2021) found promising evidence for the
measurement accuracy of the thin slices technique applied to assess
interaction quality in ECEC.

The central aim of the present study is to examine the main
measurement properties of thin slices ratings of interaction quality of
early childcare teachers. Once a measurement instrument can
demonstrate its reliability, it should be assessed whether it actually
measures what it intends to measure (Field, 2009; De Souza et al.,
2017). Construct validity refers to the degree to which a set of variables
indeed represents the construct to be measured (De Souza et al.,
2017). In the present study, we examine whether the thin slices
procedure allows a differentiated assessment of interaction quality
along two domains of the measurement instrument. Convergent
validity refers to a high correlation between an instrument and
another instrument that measures the same construct (De Souza et al.,
2017). In the context of thin slices research, slice-whole validity refers
to the representativeness of a thin slices video (edited from a whole
video footage) and the totality of the measured behavior (Murphy and
Hall, 2021). In the present study, we analyze whether thin slices rating
overlap (i.e., correlate) with ratings based full-length classroom videos.

Since untrained thin slices raters were able to accurately assess
teaching quality at schools (Begrich et al., 2017, 2020, 2021), the
present study intends to examine the accuracy of highly trained thin
slices raters in the ECEC context. Based on previous research results
(Sokolovic et al., 2021), we assume that highly trained thin slices raters
yield psychometrically accurate results, implying that highly trained
experts may serve as conventional raters as well as thin slices raters.
To our knowledge, only one study (Sokolovic et al., 2021) has applied
a thin slices coding approach in early childcare settings to date. In
Sokolovic’s study, a thin slices coding approach was compared to live
observation. In contrast, the present study compares thin slices ratings
with ratings based on the same, yet longer video material. Therefore,
we sought to address research gaps through the following three
research questions:

2.3.1 Research question 1: reliability

Are thin slices ratings of interaction quality in ECEC settings
reliable? Various aspects of reliability were examined. First, to what
degree do thin slices raters agree in their judgments about interaction
quality (interrater agreement)? We expect to find moderate to high
consensus among thin slices raters. Second, measurement error was
assessed by decomposing the sources of variance (i.e., the raters, the
items and the teachers) and by estimating the amount of variance
contributed by each source. Further, we examined whether reliability
was acceptable with the actual number of raters and how a hypothetical
increase in the number of raters would affect reliability. Third,
we analyzed the homogeneity of the multi-item measurement scales
by calculating McDonald’s omega (internal consistency).

2.3.2 Research question 2: construct validity

Can thin slices raters, assessing interaction quality in ECEC,
differentiate between the two domains of the measurement
instrument? We expect to find evidence for a two-factor structure in
the data reflecting the two domains of interaction quality of the

frontiersin.org


https://doi.org/10.3389/feduc.2024.1368503
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Vinokic et al.

CLASS-T with Emotional and Behavioral Support and Engaged
Support for Learning as the latent factors. The verification of a
two-factorial structure would yield evidence for the construct validity
of thin slices ratings of interaction quality. To our knowledge, this
question has not yet been examined empirically.

2.3.3 Research question 3: convergent validity

Do thin slices raters come to a similar conclusion regarding
interaction quality in ECEC settings compared to raters observing the
same, albeit much longer classroom videos? Bivariate Pearson’s
correlations were conducted on the item level and on the level of the
two domains, with an expectation of finding moderate to high
correlations. We do not know about any other study that has examined
this question previously.

3 Methodology
3.1 Data basis (the EarlyMath project)

The present study is based on data of the first cohort from the
project EarlyMath: Mathematical Development and the Impact of
Interaction Quality in Early Childcare (Lehrl et al., forthcoming;
Linberg et al., 2020). The EarlyMath project investigates comparatively
the effects of different interventions (training for pedagogical staff)
that promote global and mathematics-specific interaction behavior of
ECEC teachers on the development of mathematical competencies of
children between 2 and 4 years of age.

In the EarlyMath project, 46 teacher-child interactions of the first
cohort of teachers were video recorded between December and April
2021. The videos captured a semi-standardized play situation in which
one teacher interacted with usually three children (M=2.53,
range = 1-5) with a standardized toy set including books and board
games. A student assistant was present in the classroom for recording,
and the teachers and the children were aware that they were being
recorded. 44 teachers were female, and the teachers’ mean age was
38.57 years (SD=12.19), ranging from 20 to 64 years. Since the videos
were recorded during the Covid-19 pandemic, all teachers were
wearing facial masks, except for two who were wearing transparent
facial shields and three who were wearing no facial masks at all. The
average length of the videos was 19:27 min (SD=2.27).

Childcare centers in the local area of the EarlyMath project were
contacted during the Covid-19 pandemic and a voluntary sample of
53 centers were recruited. The final sample consisted of 46 childcare
centers with one classroom per center and one teacher per classroom.
All teachers and the parents of the children gave their written consent
to participate in the study (Lehrl et al,, forthcoming).

3.2 Standardized instrument: classroom
assessment scoring system: Toddler
version

In the EarlyMath project, teacher-child interactions were
assessed (among others) by using the Classroom Assessment
Scoring System (CLASS): Toddler Version (La Paro et al., 2012).
Two domains (Emotional and Behavioral Support and Engaged
Support for Learning) comprise eight different indicators (Positive
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Climate, Negative Climate, Teacher Sensitivity, Regard for Child
Perspectives, Behavior Guidance, Facilitation of Learning and
Development, Quality of Feedback and Language Modeling). The
item Negative Climate was not observed in 54% (n=27) of the
teachers. Therefore, the item was neither included in the EarlyMath
study nor in the current study. Since one teacher was assessed by
one rater, no aggregation was necessary on the level of the
indicators. For the two domains (EBS and ESL), a scale was
constructed for each teacher by aggregating all indicators of the
respective dimension.

In the EarlyMath project, 10 observers were trained for 2 days
according to the official TeachStone criteria (La Paro et al., 2012). For
certification, all observers successfully participated in the reliability
testing, which implied that they coded five videos and passed the
reliability standards when they achieved 80% agreement with the
master coder across all five reliability videos. The scoring of the
classroom videos involved observers watching the videos in their
entirety and evaluating the interaction quality globally. The videos
were scored on a 7-point Likert scale ranging from low (1, 2) to middle
(3,4, 5) to high (6, 7). These ratings from trained observers based on
full-length video were considered as criterion variables for convergent
validity in the present study. We refer to these ratings of the trained
raters with access to the full-length videos as systematic ratings or
systematic raters.

3.3 Thin slices ratings

In the current study, the thin slices videos were edited from the
video footage from all 46 teachers participating in the EarlyMath
project. The thin slices were sampled according to Ambady et al.
(2000) and Begrich et al. (2017). A ten-second snippet was randomly
cut from the beginning, middle and end of the entire video. These
three ten-second snippets were then added in a consecutive manner
to create a thin slice video of 30s. The video quality as well as the audio
quality of all videos were good. Begrich et al. (2017, 2020, 2021)
demonstrated the accuracy of the thin slices technique based on 30-s
videos. Since 30s seems to convey sufficient information about
teaching quality, we decided to use 30-s thin slices videos in the
present study.

The thin slices rating instrument used in the present study was
developed based on the rationale of the CLASS-T manual (La Paro
et al., 2012). For each of the seven CLASS-T indicators, a short
statement was created referring to the respective behavior described
in the manual. Each of these short statements was rated on a seven-
point Likert scale ranging from “does not apply” to “does fully apply”
The item wordings are listed in Table 1. The first 4 items operationalize
the domain EBS and the last three items operationalize the domain
ESL (La Paro et al., 2012).

Eight CLASS-certified raters from the EarlyMath project
participated in the present study as thin slices raters. The eight raters
successfully completed the TeachStone training and met the
TeachStone reliability standards (La Paro et al., 2012). The eight
raters already had experience in rating classroom videos. Three of
the eight raters had already rated one classroom video with the
CLASS-T, which was also shown in the present study. The raters
were undergraduates (6 persons; psychology or early childhood
studies) or doctoral students (2 persons; early childhood studies).
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All raters were female. The mean age was 24.1years (SD=2.4),
ranging from 21 to 28years. They received no financial incentive
for participating.

Before data collection started, the study was registered at https://
osf.io/47dcs. The raters were told that the study focuses on first
impressions. Therefore, they should rely on their gut feelings and
intuition while rating the classroom videos. After the rating of the first
video, participants were asked whether any further questions occurred
and whether the procedure was understood. Rating continued almost
immediately, since no questions needed clarification.

As calculations were not conducted based on the raw ratings of a
single participant, scales were constructed in two ways: on the item
level as well as on the level of the two domains. On the item level, over
all participants’ ratings of a certain item, a mean was calculated for
each teacher. On the level of the domains (EBS and ESL), a multi-item
measurement scale was constructed by aggregating the mean item
values resulting in two scores (one for each dimension) for
each teacher.

3.4 Data analysis

3.4.1 Research question 1: reliability

In Research Question 1, we address the question of whether thin
slices raters agree in their judgments of interaction quality. The
intraclass correlation coefficient (ICC) is applied in a multilevel
context for calculating interrater reliability (Fleiss and Cohen, 1973).
The intraclass correlation coefficient 2 (ICC2) indicates the degree of
reliability of a group of raters’ aggregated ratings for each item
(Liidtke et al., 2009). The ICC2 were calculated in RStudio using the
multilevel package (Bliese et al., 2022). Koo and Li (2016) consider an
intraclass correlation coefficient between 0.50 and 0.75 as moderate,
between 0.75 and 0.90 as good and higher than 0.90 as
excellent reliability.

A G theory is a statistical measurement evaluating the reliability
of a behavioral measurement (Brennan, 2001; Webb and Shavelson,
2005). G theory study consists of a generalizability (g) study and a
decision (d) study. A g study isolates and estimates the variance
components of various sources (Webb and Shavelson, 2005). In the
present study, the variance can be decomposed as the sum of seven
variance components. The three main effects consist of the variances
of the raters, the items and the teachers. The four interaction effects
consist of the variances of the three two-way interactions between the
teachers, the items and the raters each, as well as one three-way
interaction between the teachers, the items and the raters, confounded

10.3389/feduc.2024.1368503

with the unsystematic residual. A d study uses the variance
components of the g study to estimate the optimal number of
conditions for each facet (i.e., rater and items) in order to maximize
reliability (Webb and Shavelson, 2005). In the present study, the
relevant indicator calculated by a d study is the generalizability
coefficient. The generalizability coeflicient is a reliability-like
coefficient for norm-referenced, relative decisions (Webb and
Shavelson, 2005). A generalizability coefficient >0.70 is commonly
considered to be sufficiently reliable (e.g., Jentsch et al., 2020).
Generalizability (G) theory was conducted in RStudio using the
package gtheory (Moore, 2016). In the present study, G theory was
conducted for three reasons. Firstly, we expect the g study to deliver
informative insights into the structure of variance. Secondly, we report
the generalizability coefficient of the d study as an indicator for
reliability for the actual number of items and raters used in this study.
Thirdly, the generalizability coefficient of the d study serves as an
estimator of how a hypothetical increase in the number of raters
would correspond with an increase in reliability.

In order to estimate the internal consistency (i.e., reliability) of the
multi-item measurement scales, McDonald’s omega was calculated in
RStudio using the psych package (Revelle and Revelle, 2015).
According to Feifst et al. (2019), an omega >0.80 can be interpreted as
a good internal reliability.

3.4.2 Research question 2: construct validity

In Research Question 2, we examine whether thin slices raters can
distinguish between the two domains of the CLASS-T: Emotional and
Behavioral Support (EBS) and Engaged Support for Learning (ESL).
Therefore, we examined whether the theoretically assumed two
domains of the measurement instrument are verified by a two-factorial
measurement model. We assume that the first four items of the rating
instrument load on the factor EBS and that the last three items of the
rating instrument load on the factor ESL (see Table 1). We conducted
a Bayesian fully cross-classified multilevel confirmatory factor
analysis. All 46 teachers were assessed by the same eight raters. As a
result, the data is (1) fully cross-classified (i.e., a multirater design;
Koch et al., 2016) as well as (2) hierarchically structured (i.e., the
teachers and the children are nested within classrooms). Therefore,
we modeled covariance structures at two levels. The observed
individual scores (i.e., thin slices ratings) are located at level 1, the
within-group component (i.e., within-teacher component). The
aggregated thin slices ratings are located at level 2, the between-group
component (i.e., between-teacher component and between-rater
component; Muthén, 1994; Dyer et al., 2005). In the present study, the
within-teacher component pertains to the observed thin slices ratings

TABLE 1 Item texts, (Corresponding CLASS items), descriptive statistics, reliabilities and factors.

M SD ICC2 Factors
The teacher creates a positive climate in the group (Positive climate) 4,84 1,20 0.80 EBS
The teacher reacts sensitively to the children’s signals (Teacher sensitivity) 4,39 1,48 0.74 EBS
The teacher orientates his/her actions towards the children (Regard for child perspective) 4,29 1,51 0.74 EBS
The teacher supports the children to behave appropriately (Behavior guidance) 4,52 1,43 0.59 EBS
The teacher elicits processes of learning and thinking (Facilitation of learning and development) 4,16 1,44 0.76 ESL
The teacher gives the children useful feedback for mastering challenges. (Quality of Feedback) 2,98 1,46 0.51 ESL
The teacher elicits and enhances the children’s language (Language Modeling) 4,05 1,49 0.72 ESL

ICC2, intraclass correlation coefficient 2; EBS, emotional and behavioral support; ESL, engaged support for learning.
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of interaction quality of each individual teacher, while the between-
teacher and between-rater components refer to the raters’ averaged
scores assessing interaction quality of the teachers. Factor loadings as
well as inter-factor correlations were calculated, including the within-
teacher covariance matrix (Level 1) as well as the between-teacher and
between-rater covariance matrix (Level 2), explaining variance on
both levels (Figure 1). Calculations were conducted using Mplus
Version 8 (Muthén and Muthén, 2017) by applying the Bayesian
statistical paradigm. In Mplus, diffuse priors are used as the default
(Muthén, 2010).

Particularly in studies with small or moderate sample sizes,
Bayesian statistics can produce reasonable results (Muthén and
Asparouhov, 2012; Alamri, 2019). The two available fit indices to
assess the fit of a model are the posterior predictive p-value
(ppp-value) and the 95% credibility interval for the difference between
the observed and the replicated chi square values (Muthén and
Asparouhov, 2012). A ppp-value above 0.05 indicates a good model fit
(Asparouhov and Muthén, 2021). The 95% credibility interval should
encompass zero (Muthén and Asparouhov, 2012; Alamri, 2019).
When comparing a model with an alternative model, a smaller
Deviance Information Criterion (DIC) value indicates a better model
fit (Muthén, 2010).

3.4.3 Research question 3: convergent validity

In Research Question 3, we examine the data for evidence of
convergent validity of the thin slices technique, as indicated by the
match between the thin slices ratings and the ratings of the EarlyMath
project based on the full-length videos (i.e., systematic ratings).
We conducted bivariate Pearson’s correlation. Thin slices ratings were
correlated with systematic ratings in two ways: (1) by correlating the
scales of the seven items and (2) by correlating the scales of the two
domains (EBS and ESL). Firstly, for each item of the thin slices ratings
a scale was constructed by calculating the arithmetic mean over all
raters. The scales of the seven items of the thin slices rating instrument
were correlated with the seven items of the CLASS ratings. Secondly,
we calculated scales for each domain (EBS and ESL) and calculated
correlations between the two scales of the two measurement
approaches (thin slices ratings vs. systematic CLASS ratings).
According to Cohen (2013), effect sizes between 0.1 and 0.3 are
considered weak, between 0.3 and 0.5 are considered medium and
above 0.5 are considered large.

4 Results
4.1 Research question 1: reliability

AILICC(2) scores on the item level are moderate or good (Table 1).
For example, the item “The teacher creates a positive climate in the
group” reaches the highest value, with an ICC(2) of 0.80. Four items
have ICC(2) scores greater than 0.70. Two items have ICC(2) scores
greater than 0.50. The lowest agreement among the raters occurs for
the item “The teacher gives the children useful feedback for mastering
challenges,” with an ICC(2) of 0.51. Overall, this indicates a moderate
to good level of agreement between thin slices raters.

Table 2 shows the results of the g study. Besides the residual
(26.9%), the teachers (i.e., the objects of measurements) contribute the
largest share of variability (18.2%). This indicates that 18.2% of the
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total variance is due to natural differences between teachers. The raters
contribute 8.2% to the total variance. This is less than half the share of
the teachers. In other words, natural differences between the objects
of measurement (i.e., the teachers), which we expect to vary, contribute
more than twice as much to the total variance as the characteristics of
the raters. The items contribute 12.4% to the total variance, implying
that, to a small extent, some items are systematically rated higher or
lower than others.

The d study (Table 3) yielded for the eight raters and seven items
(the actual number of raters and items used in the present study) a
generalizability coefficient of 0.85, which is far above the acceptable
level of 0.70. As can be seen in Table 3, the returns from adding more
raters are marginal. For example, a generalizability coefficient of 0.90
achieved with 15
measurement instrument.

would be raters using the same

The estimated McDonald’s omega value for the scale of the
domain EBS was 0.86 and for the scale of the domain ESL was 0.87.
An omega >0.80 can be interpreted as a good internal reliability (Feif3t

etal., 2019).

4.2 Research question 2 and 3: validity

To answer Research Question 2, we analyzed the data for evidence
of construct validity (Figure 1). We specified a two-dimensional
model of measurement to test whether thin slices ratings showed the
expected two-factor structure. The results of the fully cross-classified
multilevel confirmatory factor analysis indicated a two-factor
structure. The ppp-value was 0.10 (larger than 0.05), indicating a good
fit to the theoretically assumed model (e.g., Asparouhov and Muthén,
2021). The 95% confidence interval for the difference between the
observed and the replicated chi square values ranged from —25.75 to
121.83. The values are encompassing zero. This implies an appropriate
model fit as well (e.g., Arts et al., 2021). The DIC value was 6871.27.
In comparison, a 1-factor model (i.e., all items loading on one factor)
had a worse model fit, as indicated by the higher DIC value (7052.44).
Moreover, in the 1-factor model, the ppp-value was 0.00 and the 95%
confidence interval for the difference between the observed and the
replicated chi square values ranged from 135.95 to 281.61.

To answer Research Question 3, we examined the data for
evidence of convergent validity. Correlations were conducted in two
ways. We correlated the scales of the seven items between the two
approaches (i.e., thin slices ratings vs. systematic ratings; Table 4), and
we correlated the scales of the two domains between the two
approaches (Table 5).

As can be seen in Table 4 (rows 2 to 7), the inter-item correlations
of the thin slices ratings in the heterotrait-monomethod triangle
(Campbell and Fiske, 1959) were all highly significant. However,
correlation estimates of thin slices items from different domains seem
to be somewhat lower than within domains. In comparison, all inter-
item correlation estimates of the CLASS ratings (rows 9 to 14 in
columns 8 to 13) are significant as well.

The correlations of the thin slices items with the items of the
systematic ratings can be seen in Table 4 in rows 8 to 14 in columns 1
to 7 (monotrait-heteromethod correlations; Campbell and Fiske,
1959). The coeflicients of the validity diagonal (typeset in bold)
represent the correlation of the thin slices item with the corresponding
item of the systematic ratings. For the dimension EBS the correlations
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ESL (w)
.60 75
EBS 1 EBS 2 EBS 3 EBS 4 ESL 1 ESL 2 ESL 3
EBS (b) ESL (b)
(Between Rater/ (Between Rater/
Between Teacher) Between Teacher)
.53/
.79
FIGURE 1
2-factor model of thin slices ratings of interaction quality. w = within, b = between. EBS, emotional and behavioral support; ESL, engaged support for
learning. EBS1-EBS4, emotional and behavioral support item 1 — item 4. ESL1-ESL3, engaged support for learning item 1 — item 3. Left of the slash are
the between rater loading. Right of the slash are the between teacher loadings.

TABLE 2 G study: estimated variance components of the main effects,
interaction effects and residual.

Table 5 shows the correlation of the scales of the two domains

(EBS and ESL). Between the two measurement approaches (i.e., thin
slices ratings vs. systematic ratings), the correlation of the EBS scales

Source Variance Percent ) o .
(r=0.51) was highly significant, whereas the correlation of the ESL
! Teacher 044 182 scales (r=0.23) was not. In contrast, the correlations of the
2 Rater 020 8.4 non-corresponding scales assessed via different approaches were in
3 Ttem 0.30 124 one case highly significant (r=0.39). The highest correlations were
4 Rater-teacher 041 168 found for the same approach of the corresponding dimension (r=0.75;
r=0.68).
5 Teacher:item 0.10 4.2
6 Rater:item 0.32 13.2
7 Residual 0.6 26.9 5 Discussion

in the validity diagonal for all items were significant with medium or
even large correlation estimates. We found high correlation estimates
(r>0.50) for the first two items. No significant correlations were found
in the validity diagonal for the items of the dimension ESL. However,
none of the items in the validity diagonal (typeset in bold) show
exclusively the highest correlational values of their respective rows and
columns. This means that items capturing different constructs
correlate highest, instead of items capturing the same construct.
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The thin slices technique is applied in various research domains
to observe, measure and predict human behavior based on minimal
information. The thin slices technique seems to be a promising
approach to assess interactional quality in ECEC centers as well as
teaching quality in schools (Begrich et al., 2020, 2021; Sokolovic et al.,
2021). Conventional observer studies in ECEC research are costly and
labor-intensive, as the raters have to score classroom videos for several
hours (Harms et al., 2017), and the coding of videos can be tedious
and wearisome. The present study intends to examine whether thin
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TABLE 3 D study: estimated generalizability coefficient for relative decisions.

10.3389/feduc.2024.1368503

Number of items 7 7 7 7 7 7 7 7 7
Number of raters 6 8 10 12 15 17 20 22 25
Generalizability coefficient 0.82 0.85 0.87 0.89 0.90 0.91 0.92 0.92 0.93

Constant number of items and varying number of raters.

TABLE 4 Multitrait-multimethod matrix (Correlations between the thin slices ratings and systematic ratings on the item level).

(8) (9) (10) (12) (12) (a3) (14)
Thin slices ratings
(1) EBS1
(2) EBS2 0.87%
(3) EBS3 0.73% 0.89%
(4) EBS4 0.80* 0.83% 0.69%
(5) ESL1 0.72% 0.68% 0.60% 0.70*
(6) ESL2 0.70* 0.65% 0.57% 0.70* 0.88*
(7) ESL3 0.74* 0.69* 0.60* 0.70%* 0.93* 0.82%
Systematic ratings
(8) EBS1 0.53%* 0.58* 0.51* 0.43* 0.38* 0.26 0.45%
(9) EBS2 0.36* 0.55% 0.55% 0.44* 0.36* 0.27 0.40* 0.68*
(10) EBS3 0.05 0.25 0.43* 0.06 0.15 0.21 0.17 0.31* 0.54*
(11) EBS4 0.24 0.43* 0.39* 0.37* 0.38* 0.41* 0.31% 0.46* 0.69* 0.53%
(12) ESL1 0.12 0.20 0.26 0.11 0.19 0.22 0.25 0.37* 0.60* 0.66* 0.46*
(13) ESL2 0.14 0.17 0.14 0.11 0.05 0.07 0.05 0.41* 0.36* 0.32* 0.45* 0.50*
(14) ESL3 0.28 0.29 0.36* 0.21 0.30* 0.19 0.29 0.46* 0.43* 0.42%* 0.28 0.48% 0.38%

#p<0.05 (two-sided). Bold values means correlation of the item of the thin slices ratings with the corresponding item of the systematic ratings.

TABLE 5 Correlations between the two domains of the thin slices ratings
and the systematic CLASS ratings.

Scales 1 P 3 4
1. EBS thin slices ratings

2. ESL thin slices ratings 0.75%%*

3. EBS systematic CLASS ratings 0.51%% 0.39%*

4. ESL systematic CLASS ratings 0.27 0.23 0.67%%*

*p<0.05 (two-sided). EBS, emotional and behavioral support; ESL, engaged support for
learning.

slices raters relying solely on 30-s classroom videos accurately measure
interaction quality in early childcare centers. We interpret the thin
slices technique as a measurement approach and examine its
psychometric accuracy by analyzing reliability (RQ1) and by collecting
evidence of construct (RQ2) and convergent validity (RQ3). To our
knowledge, no study has been conducted yet that examined evidence
of construct and convergent validity of thin slices ratings of interaction
quality in ECEC. Sokolovic et al. (2021) related thin slices ratings to
live observation ratings and not to video-based ratings, as we did in
the present study. Summarizing the results of the present study, thin
slices ratings based on 30-s classroom videos showing a teacher
interacting with children in early childcare centers are (1)
predominantly reliable, (2) thin slices raters seem to be able to
distinguish between the two domains of the measurement instrument,
indicating evidence of construct validity and (3) thin slices ratings
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overlap at least partly with ratings based on the full-length videos,
providing evidence of convergent validity.

5.1 Reliability of thin slices ratings (research
question 1)

We examined the reliability of the measurement (i.e., thin slices
ratings) in three ways. Firstly, we examined the interrater agreement.
Secondly, we analyzed the internal consistency of the scales. Thirdly,
we isolated and estimated the variances from various sources of the
measurement (Generalizability theory; Brennan, 2001).

Interrater agreement on the item level (ICC2) was acceptable to
good, indicating that the thin slices raters have a similar first
impression about the teachers on the item level. The high McDonald’s
omega values for both scales indicate that the items within each scale
are strongly correlated and measure the same underlying construct,
reflecting good internal reliability. In other words, the thin slices
ratings are to a high degree similar and seem to be consistent regarding
the measured construct. The results of the Generalizability theory
(Brennan, 2001) indicate that the variability in the data can
be attributed much more to natural differences between the teachers
and much less to characteristics of the raters. Characteristics of the
raters, such as leniency, strictness or the error of central tendency,
contribute to a much lesser degree to the total variability in the data
than the expected differences among teachers (i.e., the objects of
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measurement). Moreover, the relative g coefficient of the G theory also
indicates a good reliability.

Looking at the reliability of the two domains, it seems that thin
slices raters assess the domain Emotional and Behavioral Support
(EBS) more reliably than the domain Engaged Support for Learning
(ESL). We may engage in speculation about whether ESL is harder to
assess reliably for thin slices raters in general or whether hints of
teacher behavior related to ESL rarely occur in 30-s videos, and
therefore 30-s thin slices videos suffer from insufficient information.

Comparing the results with another thin slices study conducted
in ECEC centers, we note that the reliability of the thin slices ratings
in the present study exceeds the reliability of previous research.
Sokolovic et al. (2021) applied a thin slices coding approach to
measure interaction quality in ECEC in two pedagogical situations—
during mealtime observation and during a standardized situation. In
particular, in the standardized situation, Cronbach’s alpha was higher
in the present study (0.87) compared to Sokolovic and
colleagues (0.76).

To put the results in perspective, the findings of the present study
are less reliable compared to thin slices studies assessing teaching
quality at school. Begrich et al. (2017, 2020, 2021) applied the thin
slices technique to assess teaching quality at school along three quality
dimensions. The reliability of these ratings proved to be excellent, with
ICC2 up to 0.98. Although the reliability was not that high in the
present study, we still consider the overall reliability to
be predominantly good. For example, the estimated generalizability
coeficient was 0.85 for the actual number of raters and items used in
the present study, which is far above the acceptable level of 0.70.

By contrasting the results of the present study with the reliabilities
of conventional rater studies in ECEC research, it seems that thin
slices ratings are similarly reliable. In a meta-analysis (Egert et al.,
2018), Cronbach’s alpha was <0.70 (or not reported) in 197 out of 289
studies, indicating that the reliability of thin slices ratings in the
present study may compete with conventional ratings in ECEC
research. Moreover, in almost half of the studies, the ICC or kappa
was below (or not reported) 0.80, implying that the reliability of the
present study seems to be in an almost similar range compared to
conventional ratings in ECEC research (Egert et al., 2018). Using
another example, and comparing the internal consistency of the
present study with Cronbach’s alpha values from a conventional rater
study (Thorpe et al., 2020), the EBS scale (0.86) and the ESL scale
(0.84) in the present study demonstrated more reliable results
compared to the respective scales (Cronbach’s alpha of 0.69 and 0.83)
in the conventional rater study (Thorpe et al., 2020).

Considering the degree of standardization and the associated
learning aims, we assume that a highly standardized situation,
focusing on children’s learning progress, might induce various aspects
of ESL more likely than a less standardized situation. Therefore, in a
standardized situation, ESL might be assessed more reliably than in a
less standardized situation. Further research is needed in order to
examine the reliability of thin slices ratings of ESL according to the
degree of standardization and the associated learning aims.

Overall, EBS seems to be measured more reliably compared to
ESL. Moreover, thin slices ratings seem to yield similar reliable results
compared to conventional studies in ECEC research. We did not find
excellent reliabilities, however, we found predominantly good
reliabilities. Therefore, we consider the expectations of Research
Question 1 to be confirmed.
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5.2 Validity of thin slices ratings (research
question 2 and 3)

In Research Question 2 and 3, we examined the data for evidence
of construct and convergent validity. To our knowledge, evidence of
construct and convergent validity of thin slices ratings of interaction
quality in ECEC settings has not yet been investigated empirically.

To examine evidence of construct validity (Research Question 2)
of thin slices ratings along two domains (EBS and ESL) of interaction
quality in ECEC settings, we conducted a fully cross-classified
multilevel confirmatory factor analysis. We expected to find empirical
evidence for the two-dimensional structure of the rating instrument.
The parameters of the two-factor model (all items load on two factors
as theoretically expected) indicated a good model fit. The results
favored a two-factor model compared to a one-factor model (all items
load on one factor).

Comparing the results of the present study (Research Question Q2)
with a conventional observer study, we note that the thin slices technique
may compete with traditional approaches. In a sample of 106 classrooms,
evidence for the two-factor structure of the CLASS-T was found in
conventional observer studies (Bichay-Awadalla and Bulotsky-Shearer,
2022). In line with these findings, our results also indicate evidence for a
two-factor structure of the measurement instrument used in the present
study. However, the measurement instrument of the present study was not
the CLASS-T, but it was constructed based on the rationale of the
CLASS-T and comprised the equivalent two domains.

To put the results of the present study (Research Question 2) in
perspective, we juxtapose them with a similar thin slices study from
Begrich et al. (2021), which examined evidence of construct validity
of thin slices ratings of teaching quality at school. Teaching quality was
conceptualized with three dimensions. The theoretically assumed
three-dimensional structure of the measurement instrument was
empirically confirmed with a three-factor measurement model.
Similarly, we found evidence for construct validity of thin slices
ratings along two domains of interaction quality in the present study.
So far, the evidence of thin slices research implies that thin slices raters
(of interaction quality in ECEC settings or of teaching quality at
school) are able to differentiate between certain aspects of a
measurement instrument.

The halo effect is a cognitive bias referring to the tendency that a
positive impression in one area influences one’s opinion in other areas
(Thorndike, 1920; Feeley, 2002). The results of Research Question 2
demonstrate that thin slices raters judged teachers according to their
performance in the two domains of the measurement instrument and
not based on an overall impression, such as sympathy or attractiveness.
We interpret the findings of the present study that no evidence for the
halo effect was detected.

Summarizing the results of Research Question 2, we found
empirical evidence for a two-dimensional structure in the data, which
we interpret as evidence for construct validity of thin slices ratings
along two domains (EBS and ESL) of interaction quality in ECEC
settings. We consider the expectations of Research Question 2 to
be confirmed.

Following Research Question 3, we collected evidence of
convergent validity of thin slices ratings. We analyzed the associations
between the two approaches—thin slices ratings and ratings of
observers who had watched the same, albeit full-length classroom
videos (i.e., systematic ratings). We compared the associations
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between the two approaches on the item level as well as on the
scale level.

Looking at the associations on the item level, the ratings between
the two rater groups (thin slices raters vs. systematic raters) overlap
substantially for the items of the first domain of interaction quality
(EBS), meaning that interactional quality was judged similarly in both
rater groups. In particular, the correlations between the first two items
of the EBS domain were substantial. For the items of the second
domain, ESL, thin slices raters and systematic raters hardly agree on
the item level.

Regarding the overlap of the two domains (scale level) between
the two approaches (thin slices ratings vs. systematic ratings), the EBS
scales were highly associated. This means that both rater groups have
a similar impression of interaction quality. However, the overlap
between the ESL scales was low. This implies that the rater groups do
not assess interaction quality related to learning similarly.

To contextualize the results of Research Question 3, we compare
them with a similar thin slices study by Begrich et al. (2017, 2021),
which analyzed evidence of convergent validity of thin slices ratings
at school. Similarly, they found that both rater groups (thin slices
raters and systematic raters) had a similar impression of supportive
teacher behavior. However, the results from Begrich and colleagues
indicated a substantial overlap between the two approaches for
cognitively activating teacher behavior. This quality dimension covers
similar aspects as the ESL domain. In the present study, no substantial
correlations were found for ELS between the two approaches.

Although the eight thin slices raters had a similar impression of
ESL (reliability), their ratings of ESL did not overlap with those of the
systematic raters (validity). However, we do not know whether the
systematic raters assess ESL indeed accurately. Conceivably, it is the
ratings from the systematic raters relying on the full-length video that
are incorrect and not those of the thin slices raters.

More research is required to analyze whether ESL is harder to
observe per se, or whether it simply occurs more rarely and was not
represented in the thin slices videos. Looking at the three teaching
quality dimensions at school, Practorius et al. (2014) demonstrated
that cognitive activation is harder to assess accurately compared to
teacher support because much more information is needed (i.e., more
lessons need to be observed). From this stance, our finding may be in
line with similar results detected in conventional rater studies in the
context of teaching quality at school (Praetorius et al., 2014). The
results of the present study raise the question whether the thin slices
technique is an adequate approach to accurately measure ESL.

Summarizing the findings of Research Question 3, it seems that
thin slices ratings overlap substantially with systematic ratings with
respect to the EBS domain. However, the two approaches do not
overlap with regard to the ESL domain. The results suggest that EBS
might be assessed accurately with the thin slices technique.
We consider the expectations of Research Question 3 to be at least
partly confirmed.

5.3 General discussion

We conclude that thin slices raters form a similar first impression
of interaction quality in ECEC based on minimal information. 30-s
audiovisual stimulus material seems to be sufficient to induce in thin
slices raters similar impressions of the teachers and the interactions
seen in the videos. Further, thin slices ratings seem to be similarly
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accurate compared to conventional observer ratings based on
considerably longer observational time. We have to stress that the
video snippets were selected randomly. This means that the videos
were not screened for specific teachers’ behaviors or actions. Thus, the
teachers may not have displayed any behaviors indicative of the
construct to be rated. Moreover, the thin slices technique can yield
accurate results, although the videos contain no information about the
context, such as learning materials, a lesson plan or the topic. For
example, the thin slices raters do not need extra time to review
learning materials. This advantage makes the thin slices technique a
highly effective and economic assessment approach because the thin
slices raters do not have to base their judgments on further information.
Almost all teachers were wearing facial masks, implying that their
facial expressions were barely visible to the thin slices raters.
Nonetheless, the thin slices ratings proved to be predominantly
psychometrically accurate. Although facial expressions are crucial
elements of nonverbal behavior, enough information related to the
teacher’s (and children’s) nonverbal (or verbal) behavior seems to
be conveyed, resulting in accurate thin slices ratings. Aspects of a
personss state, personality or characteristics of an interaction seem to
chronically “leak through” in behavior (“nonverbal leakage”) and
provide additional information that is not available in the verbal
channel (Ekman and Friesen, 1969). The concept of nonverbal leakage
might be involved in the explanation of the accuracy of the thin slices
raters in the present study. Considering the sparse time for judgment
formation and the diminished visibility of the facial expressions, the
accuracy of the results could be attributed to the subtle nonverbal
leakage of the teachers and the children. The results of the present
study do not allow conclusions about a specific micro-behavior that
could be particularly relevant for impression formation. While
we cannot infer from the results which kind of micro-behavior was
relevant for impression formation, we might infer which kind of
micro-behavior was not relevant. The mouth (and the nose) were
covered by facial masks by almost all teachers. Consequently, smiling
may have had little to no influence on impression formation. This
finding is not in line with Babad et al. (2003) who conducted a micro-
analysis of molecular behavior, revealing that smiling, a relaxed face
and the general facial expression seem to be important nonverbal
cues. However, an alternative explanation could be that visible facial
features, such as the eyes, which are related to smiling, convey
information that social perceivers correctly interpreted as a smile.
From the perspective cognitive psychology, the accuracy of the
thin slices technique is generally explained with dual process theories
of social cognition (e.g., Wood, 2014). Dual process theories try to
explain social cognition with two different systems of information
processing. System 1 operates fast, automatically, associatively,
intuitively and without conscious control. Typical processes of System
2 function analytically, reflectively, deliberately and consciously
(Kahneman, 2011; Stanovich et al,, 2014). Since the thin slices
technique relies on minimal information, the quick and autonomous
System 1 is considered to be the cognitive foundation underlying thin
slices ratings (Wood, 2014). System 1 enables a rapid impression
formation of others’ states, traits and interpersonal relations based on
cues from their nonverbal behavior without the consumption of
cognitive resources (Ambady, 2010). The consensus of the thin slices
raters (interrater agreement) in the present study can be considered
an indicator of a common underlying cognitive system. Subtle aspects
of a teacher’s (and the children’s) nonverbal behavior were interpreted
and decoded similarly, requiring a common underlying cognitive
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system, which can explain the predominantly homogeneous first
impressions of the thin slices raters. Put differently, without a
functional and effective universal human “deciphering machine,”
which is adapted to decode and interpret human nonverbal behavior,
the consensus among the thin slices raters would arguably not have
been possible.

From an evolutionary perspective, the accuracy of first impressions
produces a survival advantage, for example, by improving the function of
groups (Ambady and Skowronski, 2008; Kahneman, 2011). The ability to
intuitively and instantly detect the social climate within a group might
be evolutionarily advantageous, as it allows individuals to avoid groups
with harmful or dangerous dynamics. Agreement on the item level among
the thin slices raters was highest for the first item (The teacher creates a
positive climate in the group). This high interrater agreement, concerning
the social atmosphere might be explained by the evolutionary old System
1, yielding evidence for System 1 as the underlying cognitive foundation
of thin slices ratings. In thin slices research, an ecological approach to
interpersonal perception (Gibson, 2014) is often discussed, which
suggests that humans are attuned to various relevant social affordances
associated with reproductive success. The overall agreement among the
raters on the item level was higher for EBS compared to ELS. Items
capturing EBS are related to the group atmosphere, caring behavior,
emotional stable behavior or interpersonal sensitivity. Social relations,
interpersonal warmth and the feeling of belongingness to a group are
universal human needs (Maslow, 1954) and consequently, human
interpersonal perception is particularly attuned and sensitive to the
detection of these needs. This results in a similar decoding and common
interpretation of human behavior, producing higher agreement on the
item level of the EBS domain compared to the ELS domain.

The thin slices videos in the present study contained verbal and
nonverbal information. The use of pronouns can lead people to
perceive other relationships as closer and higher in quality (Fitzsimons
and Kay, 2004). Asking questions, calling on children or talking to
children require the use of pronouns or names. The thin slices videos
used in the present study displayed an interaction-based situation
(and not a frontal or less communication-based situation) what could
imply that the teachers might have used pronouns or names frequently.
Six out of seven items of the rating instrument had an item mean
(Table 1) that was clearly above the theoretical scale mean, suggesting
that the thin slices raters had a rather favorable impression of the
teachers. A possible frequent use of names or pronouns might
be reflected in the rather positive impressions of the relationship
between the teachers and the children. From this perspective, the
verbal content of the thin slices videos, specifically the use of
pronouns, might be important for first impression formation.
However, this speculation requires further examination (e.g.,
manipulating the frequency of pronoun use).

Intuitive and tacit knowledge seems to be crucial for domain
expertise. Experts in a certain domain seem to be capable of making
rapid and accurate decisions in highly demanding situations based on
intuition (Cianciolo et al., 2006; Dane and Pratt, 2007). Thin slices
ratings seem to rely on intuitive processes of System 1 and can
be affected by expertise in a certain social context (Ambady et al.,
2000; Ambady, 2010). Begrich et al. (2020) found that experts, relying
on implicit knowledge, could assess teaching quality more validly
compared to laypersons. The thin slices raters in the present study
were highly trained and may be considered experts. We speculate that
untrained raters, presumably, might have evaluated interaction quality
less accurately. However, the present study cannot answer this

Frontiers in Education

11

10.3389/feduc.2024.1368503

question. Investigating this question is an endeavor for future research
by comparing the accuracy of trained and untrained thin slices raters
assessing interaction quality in childcare centers.

While analyzing the data, we observed that the videos at the
beginning were more reliable (interrater agreement) than the videos
at the end. We studied this by calculating the ICCs for the first 20
videos (videos 1-20) and compared the results to the ICCs of the last
20 videos (videos 27-46). Further, we found that the peak of accuracy
was at around video 20. The sessions lasted about 52-55min, and
we did not take a break. Video 20 occurred at about 22 min. Rater
overload or fatigue in surveys can become a problem after 15 to
20min (e.g., Revilla and Ochoa, 2017). Hence, our findings may be in
line with the literature. Although System 1 of dual process theories
does not seem to be prone to fatigue (Kahneman, 2011), this finding
needs to be scrutinized in depth by applying the appropriate
research design.

At least five things can be learned from the present paper. Based
solely on first impressions, thin slices raters come to a similar
impression of interactional quality in ECEC settings (i.e., reliability).
Secondly, the reliability of the thin slices ratings may be considered
similarly reliable compared to systematic raters watching considerably
longer video footage. Thirdly, thin slices raters are able to differentiate
between the two domains of the measurement instrument (construct
validity). Fourthly, with respect to one of the two domains, thin slices
raters and systematic raters agree to a high degree in their impression
of interaction quality (convergent validity). And fifthly, even though
facial expressions were barely visible due to facial masks, the thin slices
technique still delivered sound results.

5.4 Limitations

All raters in the present study were extendedly trained and certified
(TeachStone, La Paro et al, 2012). In various studies, completely
untrained, naive or inexperienced raters demonstrated the accuracy of the
thin slices technique in a pedagogical context (e.g., Begrich et al., 2017,
2020, 2021). The results of the present study are limited to trained raters
and cannot be generalized to different (e.g., untrained) rater populations.
Further, all raters were females, undergraduates or doctoral students and
young adults. Hence, it is unclear whether raters from a more diverse
biographical background, concerning the age or education, might have
produced comparable results.

The cameras and the student assistances operating the cameras
were visible to the teachers and the children, implying that they were
aware of being filmed. Therefore, reactive effects on the teachers’
behavior cannot be ruled out. However, this might not influence the
relation between the two rater groups (systematic raters vs. thin slices
raters), as both underlie these potential effects.

Even though thin slices ratings are much more economical compared
to conventional observer ratings (Murphy, 2005), classroom video footage
is still needed, of course. Like conventional observers watching hours of
video footage, the thin slices technique relies on video footage, too.
Regardless of whether thin slices videos are edited from longer video
footage or whether videos would have been recorded exclusively as thin
slices videos, the production of classroom video footage remains work-
intensive and costly. Moreover, the thin slices technique cannot replace
conventional ratings. Thin slices ratings may complement conventional
ratings or be applied in large-scale studies, for example, to formatively
evaluate the quality of ongoing research.
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The measurement instrument used in the present study was self-
constructed. Although it was based on the rationale of the CLASS-T
(La Paro et al, 2012), the measurement instrument was not
systematically validated. Therefore, further research should address
whether the thin slices technique still yields accurate results with
another measurement instrument.

In the present study, 30-s audiovisual classroom footage served as
thin slices. Therefore, the results are restricted to these specific types of
video (30-s audiovisual content). No inference can be made based on the
design of the present study about different types of video. Additionally,
the number of rated videos might influence reliability, as reliability could
potentially decrease after a certain number of videos has been rated,
which occurred around video 20 in the present study (see
General Discussion).

5.5 Future research and practical
implications

The central aim of institutionalized education (either in ECEC or
at school) is to influence children’s development positively. From this
perspective, the most important criterion a measurement of
interaction quality has to withstand is whether it can predict children’s
development accurately. Therefore, the next important research step
should address the predictive validity of thin slices ratings of
interaction quality in ECEC.

The consequential validity of the present study is an important
aspect to discuss. We want to caution against an improper use or false
conclusions, such as individual teacher evaluations or career decisions
based solely on thin slices ratings.

Large-scale studies in ECEC research, involving dozens of teachers,
are a huge enterprise that devours tremendous amounts of money. For
example, the thin slices technique could be utilized as a quick quality
assessment during the conceptualization of large-scale studies, for testing
the rating instrument, or for optimizing the study design. The economical
thin slices technique has the potential to deliver quick and accurate
results. This means that vast amounts of data from a multitude of ECEC
settings can be collected with only a fraction of the resources. We claim
that the thin slices technique could indeed become a promising,
complementary alternative to the established measurement methods in
ECEC research. In comparison to the established, conventional
measurement methods, the thin slices technique is a much cheaper
approach with a promising potential. This remarkable potential of the thin
slices technique can open entirely new perspectives and opportunities for
the ECEC quality research community. However, much research has to
be done until the thin slices technique can be used in practice reliably,
credibly and trustworthy.

6 Conclusion

The results of the present study indicate that thin slices ratings of
interaction quality in ECEC centers seem to yield predominantly reliable
results. Thin slices ratings were found to be comparably reliable as
conventional observer ratings based on much longer videos. Evidence of
construct validity was found as thin slices raters could distinguish between
the two domains of the measurement instrument. Thin Slices ratings and
ratings based on full-length videos overlapped substantially for the
domain Emotional and Behavioral Support. Almost all teachers were
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wearing facial masks, meaning that vast parts of their faces were only
reduced visible or not visible at all. Nevertheless, thin slices rates delivered
psychometrically accurate results. In other words, the fact that teachers
were wearing facial masks did not lead to inaccurate results, but to
predominantly accurate ratings in terms of reliability and validity. Based
on previous research (Begrich et al., 2017, 2020, 2021; Sokolovic et al.,
2021), trained as well as untrained raters seem to be able to accurately
assess interaction quality in ECEC and teaching quality at schools.
Summarizing the results, the thin slices technique is a promising
alternative to complement conventional measurement approaches.
However, more research is needed to elaborate and improve the procedure
to further increase the accuracy of the thin slices technique.
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