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Abstract

In recent decades, the assessment of instructional quality has grown into a popu-
lar and well-funded arm of educational research. The present study contributes to
this field by exploring first impressions of untrained raters as an innovative approach
of assessment. We apply the thin slice procedure to obtain ratings of instructional
quality along the dimensions of cognitive activation, classroom management, and
constructive support based on only 30 s of classroom observations. Ratings were
compared to the longitudinal data of students taught in the videos to investigate the
connections between the brief glimpses into instructional quality and student learn-
ing. In addition, we included samples of raters with different backgrounds (univer-
sity students, middle school students and educational research experts) to understand
the differences in thin slice ratings with respect to their predictive power regard-
ing student learning. Results suggest that each group provides reliable ratings, as
measured by a high degree of agreement between raters, as well predictive ratings
with respect to students’ learning. Furthermore, we find experts’ and middle school
students’ ratings of classroom management and constructive support, respectively,
explain unique components of variance in student test scores. This incremental
validity can be explained with the amount of implicit knowledge (experts) and an
attunement to assess specific cues that is attributable to an emotional involvement
(students).
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1 Introduction

The present study explores the potential of first impressions for assessing instruc-
tional quality. A research paradigm used in personality research, the thin slice pro-
cedure taps into first impressions by having people rate very short samples of the
behavior of target persons (Ambady and Rosenthal 1992; Ambady et al. 2000).
Applying this technique to classroom observations, prior studies have found evi-
dence for high reliability as well as different indications of validity for thin slices
ratings by untrained raters based on only a few seconds of observation (Ambady
and Rosenthal 1993; Babad 2005; Begrich et al. 2017, 2019). Moreover, some initial
evidence suggests that thin slice ratings of instructional quality can serve as signifi-
cant predictors for student learning (Begrich et al. 2017). However, the underlying
cognitive processes that produce these ratings are not yet well understood (Wood
2014). In particular, it is unclear whether thin slices ratings actually assess some-
thing specific about instructional quality or instead reflect global judgments related
to personality or physical appearance of the teacher. In the present study, we vary
rater samples in order to evaluate the specific predictive power that ratings from
middle school students, university students and experts from educational research
have for student learning. Intuitive judgements like thin slice ratings (Ambady 2010)
are known to benefit both from domain-specific expertise (e.g. Dane and Pratt 2007,
Dane et al. 2012) as well as special attunement to certain social stimuli because
of their relevance for survival and well-being (Ambady et al. 2000). Therefore, if
thin slices ratings reflect an assessment of information specific to and diagnostic for
instructional quality, then we expect ratings of middle school students as well as
educational research experts to have incremental validity in terms of predicting stu-
dents’ learning.

1.1 The thin slices procedure in the context of instructional research

The thin slices research paradigm was designed to investigate the accuracy of first
impressions (Ambady and Rosenthal 1992; Ambady et al. 2000). Here, a “thin
slice” is defined as an excerpt of expressive behavior that is sampled from any com-
munication channel of the behavioral stream (Ambady et al. 2000). In most stud-
ies, thin slices are presented in the form of short (10-s to 5-min) video clips that
provide visual, and sometimes auditory, information about a target person’s expres-
sive behavior. Typically, these short video clips are shown to samples of untrained
observers, who judge the target person on the respective construct of interest solely
based on their brief observations, i.e. their first impressions (Ambady et al. 2000).
This procedure has been applied to various psychological constructs. Thin slice rat-
ings have often been shown to be highly accurate in terms of agreement between
the observers (i.e. reliability) and significant correlations with self-reports, reports
of familiar persons or standardized tests (see e.g. Fowler et al. 2009; Friedman et al.
2007; Holleran et al. 2009; Oltmanns et al. 2004; Tskhay et al. 2017). For example,
Borkenau et al. (2004) used 4-min (average length) video clips showing the target
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person engaged in different activities (e.g. introducing themselves) as the basis for
thin slice ratings of the Big Five personality traits and intelligence. They found sig-
nificant correlations between thin slices ratings of personality and reports of familiar
persons as well as between thin slices ratings of intelligence and scores from two
standardized intelligence tests (r=0.41 and 0.53). Similarly, Carney et al. (2007)
found significant correlations between thin slices ratings of negative affect, extra-
version, conscientiousness, and intelligence that were based on 5-s observations
as well as targets’ self-reports and test scores. Moreover, studies applying the thin
slices procedure have repeatedly shown that first impressions are a sufficient basis
for detecting signs of personality or developmental disorders in strangers (Fowler
et al. 2009; Manson et al. 2018; Oltmanns and Turkheimer 2006; Walton and Inger-
soll 2016). In more applied domains, thin slices ratings have frequently shown pre-
dictive validity regarding different practical outcomes. In organizational psychology,
for example, Visser and Matthews (2005) found thin slices ratings based on 30-s
observations of sales pitches could significantly predict customer satisfaction and
supervisor assessments. Interestingly, thin slice ratings were also found to accurately
assess the quality of interactions between two or more people. Carrére and Gottman
(1999) found that thin slice ratings of 3-min video clips of couples having a discus-
sion from 6 years earlier could predict divorce rates. Similarly, in a study by Lam-
bert et al. (2014) raters could accurately identify which partner in a couple cheated
on the other by watching 3- to 5-min clips of the couple’s interactions. Jung (2016)
also provides evidence that a team’s work performance could be predicted by thin
slice ratings of the quality of interactions between different team members based on
15 min of observation.

Few studies into education have used the thin slices procedure to evaluate class-
room instruction. These studies also greatly differed both in their aim as well as
instruction-related construct under investigation (Ambady and Grey 2002; Ambady
and Rosenthal 1993; Praetorius et al. 2015; Pretsch et al. 2013; Strong et al. 2011).
In their pioneer study, Ambady and Rosenthal (1993) investigated the effect of
observation duration by presenting undergraduates with 6-, 15- or 30-s muted video
clips of teachers at work. The participants were asked to judge the teachers regarding
their physical attractiveness and personality traits such as “accepting”, “likable” or
“supportive” as well as attributes related to their profession such as “competent” or
“professional”. The study found both strong agreement among the raters and signifi-
cant correlations between the ratings and evaluations of teachers’ effectiveness given
by their students and supervisors. Interestingly, regardless of video length, there
were no significant differences between the groups in terms of agreement or cor-
relations with the teachers’ effectiveness as judged by their students and supervisors.
Mainhard et al. (2014) compared personality ratings of teachers provided by their
students and another teacher’s students based on 5 min of observation. They found
substantial overlap between these ratings, concluding that students’ first impressions
are quite accurate regarding a teacher’s personality. Pretsch et al. (2013) investigated
whether first impressions could be used to predict teachers’ well-being and job satis-
faction. They found significant correlations between thin slices ratings based on 60-s
muted videos showing teachers in action and self-reported well-being and job satis-
faction 3 and 6 years later. Earlier findings by Babad et al. (1991) suggest that first
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impressions of interactions between teachers and students are an accurate measure
for the former’s expectations of the latter’s achievement. Moreover, Babad (2005)
found evidence that it is even possible to assess teachers’ instructional practices via
thin slice ratings under certain circumstances. Based on ten-s video clips of teachers
talking to the entire class, ratings of teachers’ differential treatment of high- versus
low-achievers could predict ratings of this tendency given by the students of these
classes. This was only the case if the raters of the thin slices were students, too,
however.

1.2 Thin slices as intuitive judgments

Dual-process theories of social cognition offer an explanation of the intriguing high
accuracy of thin slices ratings (e.g. Brewer 1988; Kahneman 2011; Stanovich and
West 2000). Applied to perception of people, these theories postulate two differ-
ent stages of information processing that differ in their underlying cognitive pro-
cesses (Ambady 2010; Kunda and Thagard 1996). Cognitive processes underlying
thin slices ratings refer to the first stage of person perception that is characterized
by automaticity and occurrence of outside awareness. In contrast, the second stage
of perceiving a person builds on richer information about others and is character-
ized by deliberate und conscious cognitive processing. Impressions are effortlessly
formed in the first stage and form the basis of judgments regarding others’ person-
ality, affect, and behavioral tendencies. Interpersonal relations are also driven by
non-verbal cues that are decoded from others’ expressive behavior (Ambady 2010;
Feldman 1981; Fiske and Neuberg 1990; Gingerich et al. 2011). Ambady (2010)
pointed out that thin slices ratings that take advantage of first-stage processes have
all the characteristics of intuitive judgments. First, in contrast to cognitive processes
on the second stage, thin slice ratings are efficient; they are unaffected by distrac-
tions and open to parallel processing (Ambady 2010; Costanzo and Archer 1989;
Patterson and Stockbridge 1998). Second, the accuracy of thin slices ratings seems
to suffer from deliberation, which is attention to the intuitive information process-
ing through verbalization, for example (Ambady 2010; Murphy and Balzer 1986). A
possible explanation for these findings is that deliberation leads to an idiosyncratic
emphasis regarding the importance of certain cues (Ambady 2010). Intuitive judg-
ments also rely on implicit and tacit, rather than declarative, knowledge. Therefore,
intuitive judgments become more accurate if they are made within a familiar domain
about which a social perceiver has appropriate implicit knowledge (Ambady 2010).
Recent conceptualizations of expertise emphasize its domain-specificity as well as
its dependency on tacit knowledge. Therefore, an expert who is classically defined
as someone “whose level of performance exceeds that of most others” (Cianciolo
et al. 2006, p. 614) is now often seen as someone who knows more than she or he
can tell (Cianciolo et al. 2006). Consequently, growing expertise is assumed to be
reflected in an increasing reliance on intuition (Dreyfus and Dreyfus 2005). Actu-
ally, domain experts seem to especially profit from intuitive judgments and deci-
sion-making (e.g. Dane and Pratt 2007; Dane et al. 2012). Moreover, this benefit
increases with years of intense activity and practice in a certain domain (Dreyfus
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and Dreyfus 2005; Ericsson and Charness 1994; Simon 1987). Empirical findings
documenting a benefit from domain expertise regarding the accuracy of thin slices
ratings are presented in a study by Correll et al. (2007). They show that police offic-
ers are more accurate than other community members in decisions about whether
to shoot or not based on their first impressions. Hence, if one wanted to use thin
slice ratings to assess instructional quality, educational experts, i.e., scholars from
research on instructional quality, would likely provide particularly accurate judg-
ments. Finally, intuitive judgments seem to benefit if they are affectively connected
to a social perceiver (Ambady 2010). Gibson’s “Event Action Approach” (Gibson
1979; cited from Ambady et al. 2000) offers an explanation for this phenomenon.
The theory states that people must have a certain attunement to social stimuli (affor-
dances) to take notice and intuitively process it. Therefore, the degree of attunement
to certain social stimuli depends on either prior experiences or a special need of
the social perceiver to assess these stimuli because of their relevance for survival or
well-being (Ambady et al. 2000). Thus, we hypothesize that recruiting students is
especially suitable for assessing instructional quality via thin slices ratings. Due to
their attunement to instructional features connected to their well-being, we expect
that middle school students are more sensitive and better able to detect cues indicat-
ing how supportive a teacher is. Babad’s (2005) study supports this hypothesis. The
finding that only students are able to infer the overall teachers’ differential treatment
of high- versus low-achievers from ten-s video clips of teachers talking to the whole
class could be interpreted as a sign of their special attunement to cues indicating
this tendency in teachers. In contrast, adults whose well-being does not depend on
such teacher behaviors seem less capable of giving valid ratings based on their first
impressions. Taken together, one can expect intuitive judgments to be more accurate
for social perceivers that either are familiar with and have extensive tacit knowledge
in a certain domain or those for which detecting social stimuli in a given domain has
an affective component.

1.3 Instructional quality

Educational research has identified the quality of instruction as a key factor in
students’ learning progress (e.g. Hattie 2009; Pianta and Hamre 2009). In fact, the
theoretical conceptualization and assessment of instructional quality has become
a frequently addressed and highly funded direction of research (e.g. Hattie 2009;
Kane et al. 2012; Rivkin et al. 2000; Seidel and Shavelson 2007). One approach
for assessing the quality of instruction is to use ratings by external observers,
which are often based on classroom videos and have been repeatedly shown to
have predictive value regarding student learning, at least when scores of different
observers and/or observations are averaged (Kane et al. 2012; Praetorius et al.
2012, 2014). Over the past several decades, various instruments for observational
measures have been developed, which strongly differ in their underlying theo-
ries of instructional quality, the scope of teaching aspects assessed, the dimen-
sionality of measured constructs, and subject-relatedness (e.g. Brophy and Good
1986; Gargani and Strong 2014; Pianta and Hamre 2009). What most of these
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approaches have in common is that judgments require an inference from single
observations to outlasting instructional quality features (Kane et al. 2012; Klieme
et al. 2009). Raters must be extensively trained to obtain reliable and valid scores
(Kane et al. 2012), making many observational rating procedures time-consuming
and expensive (Gargani and Strong 2014).

The Three Basic Dimensions are a well-established model of instructional
quality in German-speaking countries (Klieme 2006; Kunter and Baumert 2006;
Praetorius et al. 2018). The model is both empirically and theoretically founded
on three central dimensions of instructional quality: cognitive activation, class-
room management, and constructive support. These dimensions are generic
as to be applicable across school subjects (Praetorius et al. 2018) and refer to
aspects of the learning-related interactions between teachers and students, each
consisting of a set of sub-dimensions describing more specific instructional prac-
tices (Kunter and Baumert 2006). Cognitive activation refers to the potential of
a teacher’s instruction to stimulate insightful and deep engagement with learn-
ing materials by building on and challenging students’ existing concepts and
knowledge structures (e.g. Baumert et al. 2010; Lipowsky et al. 2009). It can be
achieved by asking students stimulating questions and was found, for example,
to be an important mediator when explaining students’ learning based on teach-
ers’ pedagogical content knowledge (Baumert et al. 2010). Successful classroom
management results in an efficient use of time by both structuring learning time
as well as preventing disruptions. One instructional practice important for suc-
cessful classroom management is to establish clear rules and procedures (Emmer
and Evertson 2013; Emmer and Stough 2001; Marzano et al. 2003). An effective
use of learning time is empirically associated with students’ achievements and
motivation (Seidel and Shavelson 2007; Rakoczy et al. 2007). Finally, construc-
tive support refers to a positive, student-oriented style of interaction created by
the teacher that fosters positive relationships between a teacher and their students
(Kunter and Baumert 2006). An important practical approach to providing sup-
port in the classroom is to give constructive and appreciative feedback to students
(Klieme et al. 2009). Studies show that supportive instruction is positively related
to emotional and motivational student outcomes and that it is an important factor
in students’ well-being and subject-related interest (Fauth et al. 2014b; Kunter
et al. 2013; Praetorius et al. 2018). Numerous studies have investigated the three
basic dimensions with different approaches of assessment (teacher ratings, stu-
dent ratings, ratings by external observers), school forms, and subjects (Praeto-
rius et al. 2018). Although the expected predictive effects are not consistently
found across studies, the framework presents a comprehensive and parsimoni-
ous taxonomy of instructional quality relevant to different student outcomes by
empirically connecting the identified dimensions to existing theories from educa-
tional science and psychology. The basic dimensions of instructional quality are
purposefully generic to be relevant across subjects, school years and even school
forms (Praetorius et al. 2018). When it comes to cognitive activation of instruc-
tion, however, there is evidence that it cannot be investigated independently from
the specific learning content (Praetorius et al. 2018) and that it may require more
or longer observations for assessments to be reliable (Praetorius et al. 2014).
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1.4 Presentresearch

Considering the few promising results for the potential of thin slice ratings to assess
instructional practices, we evaluate this method as an economical observational
approach for assessing instructional quality along the three basic dimensions. In
prior studies, we presented undergraduate psychology and educational science stu-
dents with 30-s slices randomly drawn from classroom videos stemming from dif-
ferent video studies (Begrich et al. 2017, 2019). Untrained participants rated these
observations along the three basic dimensions. The only instruction they were given
was to rely on their first impressions. All of the raters demonstrated a high degree
of agreement in their ratings in every study. In a study applying this procedure to
elementary school science classes, we found hints of convergent validity in terms
of a clear pattern of overlap with ratings of trained observers that were based on the
full 90-min classroom videos (Begrich et al. 2017). Moreover, thin slices ratings of
classroom management and cognitive activation were predictive of students’ learn-
ing. In two other studies (Begrich et al. 2019) that applied the same procedure to 8th
grade math and 9th grade English classes, confirmatory factor analysis revealed that
thin slices ratings could differentiate between the three dimensions of instructional
quality.

However, we found high correlations between the thin slices ratings of instruc-
tional quality and physical attractiveness and various personality traits (Begrich et al.
2017). In addition, inter-factor correlations for thin slices ratings were higher than
correlations between the dimensions of instructional quality found in other stud-
ies working with student ratings, teacher self-reports, and task analyses (e.g., Fauth
et al. 2014b; Kiinsting et al. 2016; Kunter and Voss 2011). Therefore, the question
remains if thin slices ratings assess something specific to instructional quality or if
they are instead driven by more global, personality-related, and perhaps superficial
judgments. Moreover, there are good reasons to assume that trained observers’ rat-
ings based on longer observations could also be partly affected by judgmental biases
(Praetorius et al. 2012). For instance, the classic study by Naftulin et al. (1973) dem-
onstrated how the presenter’s persona can affect the reception of specialized lectures
(known as “Dr. Fox effects”). Halo effects, the tendency to overestimate connections
between different personality traits, have also been found to affect rating data (Fee-
ley 2002). Therefore, correlations between thin slice ratings and ratings from trained
raters based on longer observations may be spurious due to variables not assessed in
the studies. These variables could be impressions related to a teachers’ personality,
e.g. “charisma”.

In this study, we address these issues by varying rater samples to investigate if
thin slices ratings of instructional quality benefit from domain-specific expertise
and attunement. This approach builds on findings that suggest that domain-specific
implicit knowledge allows more accurate intuitive judgments like thin slices ratings,
for example, in the respective domain (see e.g. Ambady 2010; Correll et al. 2007;
Dane and Pratt 2007; Dane et al. 2012). In a similar manner, intuitive judgments
seem to profit if they have an affective component on the side of the social perceiver,
i.e. attunement (see Ambady et al. 2000; Babad 2005). Therefore, if first impres-
sions of instruction contain information specific to and diagnostic for instructional
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quality features, we expect higher accuracy of thin slices ratings given by students
(because of an attunement to features of their instruction relevant to their well-
being) and experts in research on instruction (because of great implicit knowledge of
instructional processes) compared to thin slices ratings of adults with neither special
attunement nor expertise related to instruction (e.g. the adult psychology students
typically used in thin slices studies). If thin slices ratings of instructional quality
are distorted by results of the halo effect insofar as they mainly reflect judgments of
personality and/or physical appearance, these judgments should not benefit from a
student or expert perspective.

We investigated the following research questions:

1. Are the thin slices ratings of instructional quality given by university students,
middle school students, and experts reliable (strong agreement within each rater
group)? Because of the very strong agreement between adult raters found in previ-
ous studies, we expect reliability of thin slices ratings to be comparably high in
all samples with Intraclass-Correlation Coefficient (ICC) scores higher than .70.

2. Are the thin slices ratings of instructional quality given by university students,
middle school students, and experts valid for predicting students’ learning? As our
previous findings indicate the predictive validity of thin slices ratings of cognitive
activation and classroom management, we expect the thin slices ratings of these
dimensions to be predictive regarding student learning for all rater samples.

3. Is there an incremental validity of thin slices ratings given by middle school
students and experts that is evident in unique contributions to the explanation of
variance in students’ test scores?

a. Do thin slices ratings of instructional quality benefit from a special attune-
ment to its cues? As instructional support is relevant to students’ affect (Prae-
torius et al. 2018), we expect that middle school students are more sensitive
and more likely to detect cues related to teacher support (Ambady et al. 2000;
Babad 2005). Therefore, if thin slices ratings truly assess this dimension,
middle school student ratings should better explain a unique component of
variance in students’ learning as compared to the other groups’ ratings.

b. Do thin slices ratings of instructional quality benefit from domain-specific
expertise? As cognitive activation seems to be more difficult to assess based
on single observations (Praetorius et al. 2014), we expect a benefit from
domain expertise to be visible in thin slices ratings of this dimension. If thin
slices ratings truly assess cognitive activation, we expect expert ratings to bet-
ter explain a unique component of variance in students’ learning as compared
to the other groups.

c. As findings from other studies indicate that classroom management can be
assessed from the students’ perspective as well as from trained observers
(Clausen 2002; Fauth et al. 2014b; Waldis et al. 2010), we do not expect thin
slices ratings of classroom management to benefit from domain-expertise
or attunement. Therefore, we do not expect student or expert ratings of this
dimension to explain unique variance in students’ learning.
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2 Method
2.1 Data basis

The data used in this study are classroom videos and student data from the German
IGEL study (Hardy et al. 2011), which investigated science instruction in elementary
school and tested the effects of two standardized instructional units about the topic
“floating and sinking” on student learning (Decristan et al. 2015). We used class-
room videos and student data of 23 classes from German public primary schools
with a total of 431 students. The average age of student in this study was 8.8 years
(SD=0.50) with 49% female students. Science teachers in this study were, on aver-
age, 42.8 years old (SD=9.2), with an average professional experience of 16.4 years
(SD=8.6). Teachers and students voluntarily participated in the study. The data col-
lection was approved by the Ethics Committee of the Faculty of Psychology and
Sports Sciences at a German University.

2.2 Stimulus material

Every lesson was split into three parts of equal length to create the stimulus mate-
rial. Ten-s slices were randomly drawn from each one-third of each of the 23 class-
room videos. Only video slices in which the teacher was clearly visible were used in
this study. If the teacher was not visible in a selected clip, subsequent slices from the
same one-third of a lesson were selected until the criterion was met. The stimulus
material consisted of 30-s video clips showing three, 10-s episodes of each teacher.
As the classroom videos show the standardized instructional units mentioned above,
these episodes were comparable between the different classes. In most cases, raters
saw the teachers either discussing the concepts of floating and sinking with their
students or walking around supporting the students as they completed group work.

2.3 Rater samples

2.3.1 University students

A sample of nine (six female) undergraduate psychology students participated in the
study in exchange for course credit. Participants self-reported no specific expertise
in teaching or sound knowledge about research on instruction. The mean age of par-

ticipants were 23.7, ranging between 20 and 29. Their ratings were also published in
a previous paper (Begrich et al. 2017).

2.3.2 Middle school students

The student sample consisted of one class of 8th graders recruited at a German
secondary school. 23 students (15 females) voluntarily participated in the study.
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Students ranged in age between 13 and 15 years old. To equal the number of par-
ticipants in each rater sample we randomly drew nine students (five females and 4
males) and included their data in the analyses.

2.3.3 Experts

An ad-hoc sample of educational research experts was recruited in a special interest
group focused on topics related to instruction and professionalization at a German
University. Of the nine experts participating in the study, seven were female. The
average age of the expert group was 39.2, ranging between 27 and 63 years old.
The sample consisted of three professors, with degrees in psychology, a combina-
tion of mathematics, psychology and educational science, and physics. Three par-
ticipants in the sample hold doctoral degrees—two in psychology, and one in educa-
tional science. The remaining participants were PhD students with master’s degrees
in psychology, educational science or teacher training programs. Every participant
self-reported dealing with issues of instructional quality in their research. On aver-
age, participants reported having professionally dealt with instructional quality for
12.2 years, ranging from 3 to 39 years. Participants rated their own expertise on
instructional quality on a six-point Likert scale reporting an average score of 4.9.

2.4 Instruments

Students were given a standardized achievement test before and after the instruc-
tional units to assess their conceptual understanding of the material (adapted from
Hardy et al. 2006, 2010). The post-test version of this achievement test consisted of
13 items (EAP/PV-reliability =0.76). Besides the pre-test version (EAP/PV-reliabil-
ity=0.52) the following covariates were included to account for pre-existing differ-
ences between students: 1. Intelligence test (CFT, 20-R; Weif3 2006; 56 Items, Cron-
bachs a=0.72). 2. Standardized test of general scientific literacy (inspired by the
TIMSS 2007 science test by Bos et al. 2007; 12 items, EAP/PV-reliability =0.70).

All participants viewed the stimulus material and rated the quality of instruction
based on six items. We adapted these items from existing instruments and used a
six-point Likert scale to obtain the ratings. We measured cognitive activation, the
teachers’ ability to build on students’ prior knowledge and to stimulate insightful
learning processes, by using two items that asked for raters’ impressions of teach-
ers’ success in leading students to an active and deep engagement with learning
materials and content (see Table 1 for item wording). We also used two items to
measure classroom management, the teachers’ ability to efficiently use learning time
by structuring instruction and preventing interruptions. These items ask raters for
their impression regarding the frequency of interruption as well as teachers’ ability
to involve all students in the learning process. Finally, we measured constructive
support provided by teachers using two items that asked raters for their impressions
of the quality of teacher—student interactions as well as teachers’ tendencies to help
their students with understanding problems (see Table 1). We calculated scores for
every scale by averaging raters’ responses on each of the two items.
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2.5 Procedures

University students, middle school students, and experts were separately tested
within a group setting. While university students and experts participated in the
study in rooms at a German university, middle school students were tested in their
classroom. At the beginning of the session, participants were briefly instructed to
only rely on their first impressions to give their ratings. Afterwards, participants had
the opportunity to read the text of each item and to ask questions if there were any
comprehension problems. The video clips were projected on a large screen and par-
ticipants rated the quality of each teacher’s instruction directly after watching each
30-s video clip.

3 Results
3.1 Reliability (research question 1)

We calculated average Intraclass-Correlation Coefficient (ICC) scores to check the
reliability of the thin slices ratings of instructional quality given by each rater group.
ICC (2; Liidtke et al. 2009) scores quantify the agreement between different raters
by relating the variance of rater’s judgements regarding the same measured object to
the variance calculated throughout all measurement objects. The lower the variance
of judgements regarding single measurements is compared to the total variance, the
closer the ICC is to 1 (Rosenthal 1987). Table 1 displays ICC scores, means and
standard deviations for every item and sample as well as for the formed scales. On
the item level, the ICC scores of the different rater samples are all comparably high,
with slightly lower ICC scores for thin slices ratings in the expert group. This indi-
cates a strong overall agreement between the raters within each group. On the scale
level, however, ICC scores for classroom management and cognitive activation are
slightly higher within the expert group compared to ICC scores within the adult and
the student group. Together with the high omega coefficients, which indicate high
internal consistency of the scales (McDonald 1970, 1999), these results show that
the thin slices ratings are highly reliable. Summarily, the first impressions that raters
derived from their 30-s observations are quite similar within each sample.

3.2 Preliminary analyses

The empirical means of thin slices ratings were slightly higher compared to the
theoretical means of the six-point rating scales in each rater sample (Table 1). The
standard deviations are consistently highest for university students’ ratings and low-
est for middle school students’ ratings. Table 2 displays correlations between the
dimensions of instructional quality within and between the rater samples. Within
each sample, we found significant correlations between thin slices ratings of cog-
nitive activation, classroom management and constructive support. Descriptively,
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Table 2 Multitrait-multimethod matrix (bivariate correlations for three dimensions of instructional qual-
ity measured from three perspectives)

(¢)) 2 (3 “ ) Q) (O] ®) (C)]

University students
(1) Cognitive activation

(2) Classroom management .83*

(3) Constructive support .83% 2%
Middle school students

(4) Cognitive activation 52% A43* 50*

(5) Classroom management S52% 50% .40 .84%

(6) Constructive support A8*%  46% 41 87F  74%
Experts

(7) Cognitive activation S52% .58* S50% 48* 27 .63*

(8) Classroom management ~ .50%  .71*  .50%  42*% 32 58+ 81%

(9) Constructive support .61%  53%  80* .32 13 .36 JJ1E S 54%
*p<.05

correlations between the three dimensions tend to be lower within the expert sample
as compared to the university and middle school students. Experts seem to differen-
tiate more between the different dimensions when rating instructional quality based
on their first impressions than university and middle school students.

Taking the inter-correlations between the ratings given by the different rater sam-
ples into account, there seems to be a lack of discriminant validity in thin slices
ratings of instructional quality (Campbell and Fiske 1959). It is unclear, however,
if these high inter-correlations are only due to undifferentiated judgments of the
observers. They might also be due to an actual high covariation of these quality
dimensions in practice with teachers being more or less simultaneously successful
in cognitively activating students and providing a structured classroom management
as well as constructive support (Holzberger et al. 2019). To put the high inter-cor-
relations of thin slices ratings in perspective, Table 3 displays the inter-correlations
between ratings of the three quality dimensions given by trained observers based on
the full classroom videos thin slices were sampled from in the present study. These
ratings were obtained in the IGEL-Study (Hardy et al. 2011; see above; Fauth et al.
2014a). Obviously, as ratings of the three quality dimensions share less variance
compared to thin slices ratings, trained observers who have seen the whole lessons

Table 3 Intercorrelations

1 2 3
between three dimensions of M @ 3
in.structi.onal qualit.y measured (1) Cognitive activation
with ratings by trained observers .
based on observations of full (2) Classroom management -9
classroom videos (3) Constructive support .28 .67

p<.05
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seem to judge instruction more differentiated than observers that rate instructional
quality based on their first impressions. In another study, however, using multilevel
confirmatory factor analysis we actually could demonstrate that there is some differ-
entiation of the basic dimensions in thin slices ratings (Begrich et al. 2019).

3.3 Predictive validity (research question 2)

Multilevel regression analyses were conducted using Mplus 7.4 to examine the pre-
dictive validity of thin slice ratings of instructional quality regarding students’ learn-
ing (Muthén and Muthén 1998-2013). Students’ scores on the post-test served as
the measure of their learning. Thin slices ratings of cognitive activation, classroom
management and constructive support were introduced in three separate models for
each perspective as predictors at the classroom level (level 2). The covariates of stu-
dents’ learning (pre-test scores, intelligence, and scientific competence) were intro-
duced in each model on the individual level (level 1; see Tables 3, 4, 5) as grand-
mean centered predictors.

On the individual student-level, students with greater prior domain-specific
knowledge, generally higher scientific literacy and higher intelligence tended to
score higher on the achievement test after the standardized instructional unit (see
Table 4). Due to the high correlations between the dimensions within each sam-
ple (see Table 2), we used university students’ ratings of the three dimensions of
instructional quality in three different models on the classroom level to understand
whether differences in instructional quality between classes as assessed by thin
slices ratings explained the differences in students’ learning (see Table 4, models
la—c). After controlling for covariates, we found that university students’ thin slices
ratings of classroom management and cognitive activation significantly predict stu-
dents’ learning. This is not the case for ratings of constructive support. Therefore,

Table 4 Multilevel regression

o , Predictor Thin-slices ratings university students
analyses predicting students
knowledge on floating and Model 1a Model 1b Model 1c
sinking by thin-slices ratings
of the three dimensions of Individual level
ins_truct_ional quality given by Pre-test 24% (.05) 24% (.05) 24% (.05)
university students Intelligence (CFT) 22%(05)  21%(05)  .21%(05)
Scientific competence 23% (.04) 23*% (.04) 23% (.04)
Classroom level
Cognitive activation 37*% (.21) - -
2 _ _
Rhetween 14 (16)
Classroom management - 49% (.20) -
R} cteen - 24(200 -
Constructive support - - .32(.23)
R? - - .10 (.15)

between

Standardized regression weights; standard errors are in parentheses

*p <.05; one-tailed test
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Table 5 Multilevel regression

. . Predictor Thin-slices ratings students
analyses predicting students
knowledge on floating and Model 2a Model 2b Model 2¢
sinking by thin-slices ratings
of the three dimensions of Individual level
in§tructi0nal quality given by Pre-test 24% (.05) 24% (.05) 24% (,05)
middle school students Intelligence (CFT) 21%(05)  21%(05)  21%(05)
Scientific competence 23% (.04) 23% (.04) 23% (.04)
Classroom level
Cognitive activation A40* (.15) - -
2 _ _
Rbelween 16 (12)
Classroom management - 39*% (L117) -
2 _ _
Rhetween A5(13)
Constructive support - - A49% (.14)
R? - - 24 (114)

between

Standardized regression weights; standard errors are in parentheses
*p <.05; one-tailed test

it seems that ratings of these dimensions by untrained university students based on
30 s of observation are sufficient to predict how much students learn in different
classes. Descriptively, ratings of classroom management explain more variance in
students’ test scores than ratings of cognitive activation (24% versus 14%).

Our study assumed that the middle school students are particularly apt at rat-
ing teacher support due to their higher attunement. Table 4 lists the results for the
models, in which middle school students’ thin slices ratings of instructional quality
function as level-2 predictors for student learning. Their thin slices ratings of every
dimension of instructional quality are predictive with respect to student learning
(see Table 5). Ratings of constructive support, however, explain the greatest com-
ponent of variance in students’ test scores (24%), while cognitive activation (16%)
and classroom management (15%) are less explanatory for variance in students’ test
scores.

Table 6 shows the results of experts’ thin slices ratings. Every dimension of
instructional quality as rated by experts is significantly predictive of students’ learn-
ing. Ratings of cognitive activation explain 12% of variance in students’ test scores,
while ratings of classroom management explain 42% and ratings of constructive
support explain 13% of variance.

Overall, we thus find that ratings of instructional quality based on 30 s of obser-
vation are predictive of students’ learning.

3.4 Incremental validity (research question 3)

As thin slices of every dimension of instructional quality given by all three sam-
ples explain significant components of variance in students’ test scores with only
one exception, it is important to examine if one perspective (experts, university or
middle school students) explains a unique component of variance not accounted for
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Table 6 Multilevel regression

. . Predictor Thin-slices ratings experts
analyses predicting students
knowledge on floating and Model 3a Model 3b Model 3¢
sinking by thin-slices ratings
of the three dimensions of Individual level
instructional quality given by Pre-test 24% (.05) 24% (.05) 24% (,05)
experts Intelligence (CFT) 22%(05)  21%(05)  .22%(.09)
Scientific competence .23% (.04) .23%(.04) .23% (.04)
Classroom level
Cognitive activation 33% (113) - -
2 _ _
Rbelween 12 (08)
Classroom management - .65*% (.15) -
2 _ _
between 42(22)
Constructive support - - .36% (.20)
R? - - 13 (.15)

between

Standardized regression weights; standard errors are in parentheses
*p <.05; one-tailed test

by the other perspectives. Therefore, we tested three additional models, in which
we simultaneously introduced thin slices ratings of all three rater samples for each
dimension (see Table 7). When it comes to thin slices ratings of cognitive activa-
tion, no perspective explains a significant unique component of variance more than
the other two. All three perspectives account for 21% in students’ test scores. For
classroom management, ratings given by experts explain a significant and additional
component of variance in students’ test scores. The three perspectives together
explain 45% of variance here, which means that ratings by university students and
middle school students explain an additional 3% of variance in student test scores.
Similarly, when introducing thin slices ratings of constructive support given by all
three perspectives, ratings by middle school students explain a significant and addi-
tional component of variance in students’ test scores. Together, the three perspec-
tives explain 29% of variance here. Thus, ratings by university students and experts
account for additional 5% of variance in students’ ratings.

4 Discussion

The present study explored the thin slices procedure as a potentially economical
approach for assessing instructional quality. In prior studies, we found ratings of
instructional quality given by untrained observers based on their first impressions to
be highly reliable as well as valid under certain circumstances (Begrich et al. 2017,
2019). In this study, we investigated if thin slices ratings given by observers with a
domain-specific expertise and/or a special attunement to cues signaling aspects of
instructional quality show incremental validity in terms of explaining unique com-
ponents of variance in students’ learning. First, thin slices ratings were reliable in
all three rater samples. Second, thin slices ratings of instructional quality appear to
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Table 7 Multilevel regression analyses predicting students’ knowledge on floating and sinking by thin-
slices ratings of the three dimensions of instructional quality given by university students, middle school
students and experts

Predictor Thin-slices ratings: adults, students, experts

Model 4a Model 4b Model 4¢

Individual level

Pre-test 24% (.05) .24% (.05) 24% (.05)
Intelligence (CFT) 21* (.05) 21% (.05) 21% (.05)
Scientific competence 23% (L.04) 24% (.04) 23% (.04)
Classroom level

Cognitive activation (university students) .18 (.32) - -
Cognitive activation (middle school students) 25 (20 - -
Cognitive activation (experts) .12 (.20) - -

Ritveen 2114 - -
Classroom management (university students) - .004 (.31) -
Classroom management (middle school students) - 20 (.19) -
Classroom management (experts) - .58* (.20) -

Riuveen - 45(20) -
Constructive support (university students) - - —.01(.31)
Constructive support (middle school students) - - A43%(.117)
Constructive support (experts) - - .26 (.35)

R? - - 29 (.17)

between

Standardized regression weights; standard errors are in parentheses
*p <.05; one-tailed test

provide valid predictions of student learning. Third, we found differences between
the rater samples with respect to unique components of variance explained in stu-
dents’ learning. Raters’ expertise and attunement can explain these differences. We
view this last finding as an indication that thin slices ratings of instructional quality
reflect more than global personality judgments. In this case, there would be no rea-
son to assume that ratings given by domain experts or middle school students, who
innately assess instructional features as they are related to their well-being, would
have more predictive value compared to ratings of university students.

4.1 Reliability (research question 1)

As expected, we found thin slices ratings of instructional quality to be reliable within
each of the three samples insofar as there was a high degree of agreement between
the raters. Interestingly, experts agreed less on the level of single items compared to
the other rater groups, while the ICC scores found on the level of scales are higher
than for the other perspectives for classroom management and constructive sup-
port. Therefore, experts seem to offer slightly diverging opinions regarding single
instructional practices (e.g. “The teacher helps his or her students when they have
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comprehension problems”). Yet, they are more consistent in their answers to items
representing a single dimension. This could be due to their knowledge and familiar-
ity with the distinctions of the Three Basic Dimensions, a framework of instruc-
tional quality that is well known among German-speaking educational researchers
(Praetorius et al. 2018).

Findings from the Measures of Effective Teaching (MET) project indicate that
including additional observers can increase the reliability of ratings of instructional
features (Kane and Cantrell 2013). As such, high reliability of the thin slice ratings
in this study may be in part due to the relatively large rater samples. The reliability
of untrained observers’ thin slice ratings may depend on larger rater samples than
ratings of instructional quality given by trained raters based on longer observations.
Thus, there might be a trade-off of effort in training a few raters versus recruiting
larger groups of raters. Determining the number of thin slices raters necessary to
obtain reliable scores of instructional quality could be the subject of future studies.

4.2 Predictive validity (research question 2)

Our results suggest that ratings of instructional quality that are only based on the first
impressions of untrained raters can predict how much students learn from different
teachers. Thereby, we were able to replicate the findings from Begrich et al. (2017),
which, to our knowledge, was the first study to investigate the practical usefulness of
thin slices ratings in the context of instructional quality measures to explain differ-
ences in learning. We chose a quite conservative approach as we controlled for prior
domain-specific knowledge, general scientific literacy as well as intelligence. Thus,
thin slices ratings of instructional quality seem to also be predictive after controlling
for these important student characteristics. Furthermore, our results show that the
findings from Begrich et al. (2017) are generalizable to rater samples of experts in
educational research as well as university students. Taken together, these findings
suggest that thin slices ratings could serve as an approach for assessing the features
of instructional quality that are relevant to learning. The final section discusses the
practical implications of this finding.

4.3 Incremental validity (research question 3)

We tested three additional models to check for unique contributions of thin slices
ratings by middle school students and experts to explain student learning. In each
model, each group’s ratings of one dimension were introduced on the classroom
level. Contrary to our expectation, domain experts’ ratings of cognitive activation
did not explain a unique component of variance compared to ratings by university
and middle school students. Instead, we found expert ratings of classroom man-
agement to explain a unique component of variance. Our previous findings might
explain the lack of incremental validity of expert ratings of cognitive activation, as
they reveal no overlap between thin slices ratings and trained raters’ assessments
based on longer observations in regards to this dimension of instructional quality.
In fact, this finding could be due to a lack of reliability in both thin slices ratings as
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well as the more systematic observer ratings—as a study by Praetorius et al. (2014)
into the stability and variability of the three dimensions of instructional quality sug-
gests. They find that classroom management and constructive support remain rather
stable across lessons and, thus, can sufficiently be assessed based on observations of
a single lesson. Reliable ratings of cognitive activation require at least nine lessons,
however. The authors attribute this result to the dependence of cognitive activation
on the content and type of the specific lesson that is observed. In addition, the three
dimensions vary according to the degree to which they are manifested in observ-
able behavior. While it is easy to detect teacher behavior such as establishing and
communicating clear rules or giving supportive feedback to a child, the cognitive
challenge inherent in a particular question or task is not immediately visible, for
example. As thin slices ratings are based on cognitive processes that decode certain
cues from the behavioral stream (Ambady et al. 2000), cognitive activation may not
be a suitable construct for this measurement approach.

As experts’ thin slices ratings of classroom management explain unique compo-
nents of variance in students’ test scores, it seems that they see more details rel-
evant to this dimension of quality than university and middle school students when
forming their impressions. Therefore, we found domain expertise to positively affect
intuitive judgments of instructional quality. It should be noted, however, that the
specific dimension that expert ratings were incrementally valid on was different than
what we expected.

As anticipated, we found incremental validity of middle school students’ thin
slice ratings of constructive support. Constructive support is a quality dimension of
instruction that is particularly important to emotional and motivational student out-
comes. Therefore, it seems that middle school students are likely more sensitive to
cues that are indicative for this quality dimension because of a special attunement.
We consider this as additional support for the notion that it is possible to assess
something specific to and diagnostic for instructional quality using thin slices rat-
ings i.e. first impressions of untrained raters.

4.4 Limitations and future directions

This study contributes to the current state of research on assessing instructional
quality. We interpret the finding that the incremental validity of thin slices ratings
of instructional quality dimensions seems to be affected by domain expertise and
attunement that are known to allow more accurate intuitive judgments in other
domains as an indication that first impressions of untrained raters can be used to
assess something specific to and diagnostic for instructional quality. Thus, thin slices
ratings reflect more than global personality judgments. However, as our findings
only indirectly address the question as to which information is decoded from 30-s
observations, more research is necessary to clarify the degree to which thin slices
ratings truly assess instructional quality. Future research should address this issue
by checking for sensitivity of thin slices ratings to changes in instructional quality. A
study could, for example, examine the improved outcomes of instructional quality as
documented before and after an intervention by different sets of external observers
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based on classroom videos recorded at both points in time. Individual characteristics
remain constant in our study, thus, differences between thin slices ratings of instruc-
tional quality could only be explained by the assessment of behavioral cues spe-
cific for these instructional features. Moreover, to compete with systematic ratings
as a new measurement approach, thin slices ratings of instructional quality should be
sensitive to improvements in the quality of instruction.

Another important question not addressed in the present study relates to the criti-
cal cues that lead the observers to their highly concordant judgments. It is reasona-
ble to assume that these cues can be found in nuances of the teachers’ (and students’)
non-verbal behavior (Ambady et al. 2000; Babad 2007). Differences in aspects of
non-verbal behavior are thought to chronically communicate information about
states, personality and the quality of interactions and relationships between two or
more target persons. Thereby, they contribute to the first impressions of observers
and form the basis of social judgments. One approach to examine the molecular
behavioral cues responsible for certain thin slices judgments is called microanalysis
(Babad 2007). Ambady and Rosenthal (1993), for example, applied microanalysis
to check for a certain non-verbal profile of teachers that were rated favorable based
on thin slices of their lecturing behavior. Even though their results did not reveal a
specific pattern of non-verbal behaviors characterizing effective teachers we think
it would be promising to apply microanalysis in our future studies to gain insight in
the processes underlying thin slices ratings of instructional quality and potentially to
distinguish them from processes (i.e. behavioral cues) underlying thin slices ratings
of global personality traits. This could strengthen our argument that it is possible
to assess something specific to instructional quality via thin slices ratings. Further-
more, we plan to use staged classroom videos in future studies to examine if thin
slices ratings of instructional quality depend more on person related cues or if they
are different in conditions where the same teacher (i.e. actor) shows high respec-
tively low levels of practices indicating successful classroom management. The lat-
ter would be a hint of a decoding of instruction specific cues underlying thin slices
ratings of classroom management.

Several other factors limit our results from being completely generalizable. For
example, the video clips used in our study showed classroom instruction in elemen-
tary schools. Therefore, it is questionable whether our results also apply to instruc-
tion in other school forms. Furthermore, it would be interesting to examine if the
effects of students’ attunement to cues of constructive support are even clearer in
thin slices ratings of students observing instruction in their own grade. Second, the
classroom videos all show the implementation of the same standardized instruc-
tional unit. Since teachers are observed in similar settings and situations, differences
in the quality of their instruction may be especially visible. Further investigations
are needed to determine whether instructional quality is also assessable based on
short observations that show teachers within differing instructional contexts and set-
tings. Third, we have a heterogeneous sample of experts as well as no information
about how much constructive support is emotionally relevant to the specific sam-
ple of middle school students. It may be promising to directly assess these char-
acteristics in both rater groups to examine the effects of expertise and attunement
on the accuracy of thin slice ratings. Finally, it could be worthwhile to investigate
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how other rater characteristics besides domain expertise and attunement affect the
predictive value of thin slices ratings of instructional quality. For example, there is
evidence suggesting that social perceivers with higher interpersonal orientation and
social adjustment can more accurately judge others than people who are less inter-
personal oriented and socially adjusted (see e.g. Davis and Kraus 1997). It is impor-
tant to examine the effects of such characteristics on the reliability and validity of
thin slices ratings to find the most suitable population of raters for assessing quality
of instruction via first impressions.

4.5 Practical implications

Overall, we found that short glimpses of teacher behavior can serve as the basis
for overall judgments about that teacher’s general instructional quality. Moreover,
we found that first impressions about quality of instruction are predictive for stu-
dents’ learning across different groups of raters. Our study of thin slices ratings as
a potentially economical approach for assessing instructional quality stands within
the context of a growing stream of research devoted to the measurement of instruc-
tional quality and teacher effectiveness using ratings by external observers (see e.g.
Good and Lavigne 2015; Kane et al. 2012, 2014; Pianta and Hamre 2009; Praetorius
et al. 2012; Strong et al. 2011). In light of the complex and time-consuming rating
schemes typically used to assess instructional quality in video studies (e.g. Kane and
Cantrell 2013; Pianta and Hamre 2009), these results are surprising and perhaps also
provocative (see Good and Lavigne 2015 and Gargani and Strong 2015 for an inten-
sive debate on that matter).

It is important to note that more evidence regarding the validity of these ratings
is needed before we can make actual suggestions about their practical usefulness.
It is also important to consider different occasions and purposes that require the
measurement of instructional quality to exclude potential areas of application. One
such instance is assessing the quality of instruction for the purpose of professional
development, i.e. using diagnostic information to improve teachers’ instruction. The
Measures of Effective Teaching project (MET; see Kane et al. 2014) has invested
enormous effort into evaluating different observational instruments that suit that
purpose. Results gathered by this research project suggest that high-quality class-
room observations require multiple observations as well as scores by several highly
trained and certified observers to be averaged. Furthermore, instruments must assess
a variety of instructional practices to give teachers productive feedback by taking
into account certain strengths and weaknesses (Good and Lavigne 2015). As we
use only six items to assess features of instruction that are relevant to learning, this
approach is clearly unsuitable for providing feedback and detailed diagnostics on
the quality of individual teachers’ instruction. This is especially true when assess-
ing instructional quality serves as a basis for high-stake decisions that could affect a
teacher’s career, for instance.

If future studies find further evidence for the validity of thin slices ratings, how-
ever, a potential area of application could be in assessing instructional quality across
larger samples of teachers. Within the context of research on instruction thin slices
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ratings could help to explain differences in student outcomes. Especially in large-
scale assessments where common observation measures are often too expensive and
time-consuming to be applied to the full sets of classes, thin slices ratings of instruc-
tional quality could be a complementary research tool. Furthermore, thin slices rat-
ings may serve as a screening instrument that helps to find cases of successful or
struggling teachers, who require a more detailed diagnostic when it comes to profes-
sional development. Therefore, we find it promising to continue exploring the poten-
tial of thin slices ratings for assessing instructional quality.
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