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Abstract

Thin slices ratings (i.e., ratings based on first impressions) have yielded
intriguingly accurate results in various domains. Among other, researcher have
applied the thin slices technique to assess instructional quality, showing that
teacher-student interactions can be reliably inferred by just very short snippets
of classroom instruction. The accuracy of thin slices ratings is often explained by
dual process theories of social cognition, whereby System 1 refers to an intuitive
and fast way of processing, while System 2 denotes a more reflective and
analytical way of processing. System 1 is considered the cognitive foundation of
thin slices ratings. The central aim of the present study was to understand the
underlying cognitive processes shaping the impression formation of thin slices
raters of teaching quality. Therefore, an unconventional and innovative research
design was required to gain insights into the cognitive “black box” of thin slices
raters by examining their verbal data. In an exploratory mixed method research
design, we set up Cognitive Laboratories with two different rating situations. In
a thin slices rating situation, participants rated instructional quality based on
short classroom videos (30 seconds). Participants in a long-video rating situation
rated instructional quality based on longer classroom videos (10 minutes). We
collected, coded and statistically analyzed participants’ verbal reports regarding
their rating processes. The findings suggest that thin slices ratings evolve
primarily based on typical processes of System 1 and not on those of System 2.
For instance, thin slices ratings are associative and tend to be rather negative
than positive. Moreover, an initially formed impression tends to remain stable
and is resistant to alteration. Ratings of instructional quality based on longer
videos rely on both cognitive systems, with System 2 possibly modifying an initial
judgment. Thus, our study does not only explain the cognitive processes under-
lying the thin slices ratings, but additionally provides valuable insights into the
processes occurring in conventional rating settings.
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Video-based analysis of teaching quality is an important source of data collection in educational
research (de Freitas, 2015; Hannafin et al., 2010; Petko et al., 2003). The production of classroom
videos, the rater training programs, and the observational rating procedure of video lessons are effortful,
time-consuming and costly (Gargani & Strong, 2014; Kane & Staiger, 2012; Murphy & Hall, 2021).
Thus, research might benefit from a more economical rating approach that is less resource-demanding
and still produces reliable and valid data. The so-called thin slices technique (i.e., ratings based on first
impressions) could be such a less effortful and more economical solution and might extend the repertoire
of data collection methods for instructional research (Ambady et al., 2000; Murphy & Hall, 2021).

In a seminal work on first impressions, Asch (1946) systematically examined the cognitive
processes that underlie impression formation. Although individuals can form accurate impressions of
faces within 100 milliseconds (Willis & Todorov, 2006), first impressions are typically considered to
develop over the course of five minutes (e.g., Wood, 2014). The thin slices technique investigates the
accuracy of judgments based on first impressions. A thin slice is defined as an excerpt of dynamic
behavior less than five minutes long (Ambady et al., 2000). Studies, applying the thin slices technique
in the context of teaching, have shown that it can yield accurate results in terms of reliability and validity
(Ambady & Rosenthal, 1993; Babad, 2005; Begrich et al., 2021; Sokolovic et al., 2021; Vinokic et al.,
2024). In contrast to the ample evidence that thin slices ratings work, there is far less research on why
they work so well. A potential explanation for the surprising accuracy of thin slices judgments might be
a universal human cognitive principle that is described by dual process theories of social cognition. Dual
process theories distinguish between two cognitive systems of information processing. System 1
operates fast, autonomously and intuitively, whereas System 2 functions slowly, reflectively,
analytically and consciously (Kahneman, 2003, 2011; Gawronski et al., 2024). Theoretically, it has been
argued that thin slices ratings operate with cognitive processes associated with System 1 (Wood, 2014),
however this claim has only rarely been examined empirically (e.g., Ambady, 2010). Consequently, the
present study examines whether participants’ cognitive processes during their thin slices ratings of
instructional quality are indeed in accordance with System 1 of dual process theories. In order to gain
insights into the black box of the underlying cognitive processes of thin slices ratings of teaching quality,
the study pursued a rather unconventional and innovative approach. We developed Cognitive
Laboratories with an exploratory, mixed method research design, using think aloud protocols and guided
interviews. To date, nothing is known about the cognitive processes shaping the impression formation
of thin slices raters assessing teaching quality. The present study aims to explore various cognitive
mechanisms, including cognitive biases, strategies as well as the roles of intuition and associations in
the context of rapid information processing when assessing teaching quality. Additionally, the results
may have implications for understanding the judgment formation of conventional raters of teaching
quality. Since typical cognitive processes associated with first impressions also appear to affect the
judgment formation of conventional raters, the results of the present study provide valuable insights to
improve the partially insufficient reliability of conventional raters (Praetorius et al., 2012; White &
Ronfeldt, 2024).

1. Theoretical Background

1.1 The Thin Slices Technique

Day-to-day impressions and judgments about others are often formed rapidly, consciously and
intuitively based on very few information. The so-called thin slices research technique was developed
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to test the accuracy of ratings based on scarce information. Thin slices judgments rely on first
impressions of observers who are not interacting with target persons (Ambady et al., 2000; Wood, 2014).
A thin slice as a brief excerpt of dynamic information sampled from the behavioral stream less than five
minutes long. The source of information might be audio only, video only or audiovisual (Ambady et al.,
2000). Research has demonstrated thin slices judgments of naive or untrained raters to be highly accurate
in terms of reliability (raters agree on their judgments) and validity (ratings of judges correlate with
external criteria) (Begrich et al., 2020; Fowler et al., 2009; Tackett et al., 2015; Pretsch et al., 2013).

The thin slices technique had been applied in various research fields such as social psychology
(Jung, 2016), personality psychology (Holleran et al., 2009) or in the clinical context (Rimondini et al.,
2019). For example, Lambert et al. (2014) found that raters who had watched 3-4-minute videos of
unknown couples were able to correctly identify those persons who had cheated on their partner. Visser
and Matthews (2005) showed that ratings of observers who had watched 30-second clips of call center
operators’ nonverbal behavior could successfully predict the operators’ job performances as rated by
managers and customers. Borkenau et al. (2004) applied the thin slices technique to examine the
accuracy of Big Five personality traits and intelligence. The ratings were based on 3-minute videos that
showed target persons engaging in various activities. They found significant correlation between thin
slices judgments and the outcomes on standardized intelligence tests as well as between thin slices
judgments and personality reports of familiar persons.

The thin slices technique has also been applied to educational research. Ambady and Rosenthal
(1993) found significant correlations between students’ end-of-semester evaluation of teachers and thin
slices ratings (30 seconds) of teachers’ personality by naive raters. Even shorter slices (6 seconds, 15
seconds) were strongly related to the criterion variables. Babad (2005) demonstrated that high school
students could significantly predict differential behavior of unfamiliar teachers toward high- and low-
achieving students based on 10-second silent clips. In the context of early childhood education and care
(ECEC), trained thin slices raters could reliably and validly assess the quality of interaction between
teachers and children even though the teachers were wearing facial masks (Sokolovic et al., 2021;
Vinokic et al., 2024). Begrich et al. (2017, 2020, 2021) applied the thin slices technique in order to
assess instructional quality based on 30-seconds classroom video clips. They examined the accuracy of
thin slices ratings given by naive, untrained raters, demonstrating that thin slices ratings correlated
highly among raters (reliability), correlated substantially with the ratings of trained observers based on
full lessons (convergent validity), captured distinctively three different dimensions of instructional
quality (construct validity) and predicted students’ outcomes (predictive validity). Overall, the body of
thin slices research indicates that trained and untrained raters highly agree in their judgments, and these
judgments correlate with external criteria. This raises the question of how such highly accurate
judgments are formed on the basis of scarce information. What are the underlying cognitive processes
of thin slices ratings responsible for this remarkable accuracy?

1.2 Dual Process Theory to Explain the Accuracy of Thin Slices Judgments

In cognitive psychology, dual process theories try to explain social cognition with two systems:
System 1 and System 2 (Evans, 2006, 2019; Kahneman, 2011; Milli et al., 2021; Stanovich & West,
2000). System 1 is supposed to operate automatically, quickly, emotionally and associatively, with no
or little effort, and without a sense of voluntary control (Kahneman, 2011). It operates unconsciously,
rapidly and intuitively with high capacity (Stanovich, 2009), relying on processes that are considered to
be evolutionarily old and more directly tuned to ancient reproductive goals (Evans, 2008; Pennycook,
2017; Stanovich, 2009). System 1 processes operate autonomously and holistically, do not require
working memory and are thought to be domain-specific (Bellini-Leite, 2018; Evans & Stanovich, 2013;
Stanovich & West, 2000; Nisbett et al., 2001). From an evolutionary perspective, first impressions are
easily pulled to the negative end of an evaluative dimension. A negative impression may be formed on
the basis of very few information and a positive impression may require a greater amount of information
(Ambady & Skowronski, 2008; Nesse, 2005). According to the smoke detector principle, the fitness
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costs for a false alarm (i.e., an incorrect negative first impression) are lower than a missed alarm in case
of danger (i.e., an incorrect positive first impression; Nesse, 2005).

In contrast, System 2 describes a conscious, slow, deliberate, analytical and reflective way of
processing (Evans, 2006; 2008). System 2 processes are considered to be evolutionary young, domain-
general, capacity-limited and rule-based (Pennycook, 2017). System 2 requires attention, is often
associated with concentration and reasoning, and allocates attention to demanding, effortful activities,
such as complex computation (Kahneman, 2011). System 2 operates in a rule-based manner, compares
objects across several attributes, makes deliberate choices between options (Kahneman, 2011), and
encompasses the processes of analytic intelligence (Stanovich & West, 2000).

The terminology System 1 and System 2 has become popular; however, different terminologies
are debated. Stanovich et al. (2014) and Evans (2018; 2019) propose to refer to these two systems as
Type 1 and Type 2. Bellini-Leite (2018) discusses various terminologies, like systems, types, clusters
or modes. Besides the most prominent dual process theory, namely the default-interventionists dual
process theory, other accounts exist, such as the parallel dual process theory or the unisystem model.
The default-interventionists dual process theory, advocated by e.g., Kahnemann (2011) and Evans
(2006, 2019), proposes that System 1 is the default and can be overridden by System 2. System 2 might
take over and is able to overrule the freewheeling associations and impulses of System 1 (Kahneman,
2011). How these two systems precisely interact is still under debate. Although Mugg (2015) does not
support the default-interventionist approach, he outlines the literature and claims that Type 1 and Type
2 processes are generated at different times: At first, Type 1 and then, under certain conditions, Type 2
processes are activated. Type 2 processing intervenes on Type 1 responses rather than generating an
independent response on its own (Mugg, 2015). Overriding System 1 cognitions is more likely to occur
in persons with higher analytic intelligence because they are more prone to produce responses that are
epistemically and instrumentally rational (Stanovich, 2009). The parallel dual process theory claims
two reasoning systems operating in parallel and competing against each other, with System 1 being
faster than System 2 (Mugg, 2015; Sloman, 1996). Stanovich (2009) instead proposes a tripartite mind
differentiating System 2 into the algorithmic and reflective mind and referring to System 1 as the
autonomous mind. In contrast to dual process theories, one-system accounts or unisystem models
postulate only one reasoning system, which operates along a continuum (De Neys, 2021; Keren & Schul,
2009; Kruglanski & Gigerenzer, 2011; Mugg, 2015).

Although impressions based on System 1 processes can be biased (for an overview see Wood,
2014), the surprisingly accurate thin slices ratings are thought to rely predominantly on System 1
processes due to the speed of judgment formation and the limited involvement of cognitive resources
(Ambady et al., 2000; Murphy & Hall, 2021; Wood, 2014). However, to our knowledge, there are only
a few studies (Ambady, 2010) that have explicitly and globally examined this assumption. This raises
the question of whether the underlying cognitive processes of thin slices ratings of teaching quality
feature characteristics that are typical for System 1?

1.3 Instructional Quality

There is wide consensus that instructional quality is a key determinant of students’ achievement
(Decristan et al., 2016; Hattie, 2023). Klieme described a three-dimensional structure of instructional
quality and its relevance for explaining students’ outcomes (Fauth etal., 2024; Klieme et al., 2001, 2009;
Kunter et al., 2005; Trautwein et al., 2022). These so-called three basic dimensions of instructional
quality are well established, especially in German-speaking countries (Kuger et al., 2017; Praetorius et
al., 2018). The first dimension, classroom management, refers to the teacher’s ability to sustain an
orderly and functioning classroom setting, which involves aspects such as classroom discipline,
effective handling of disruptions and clarity of rules. Further key features of classroom management are
smooth transitions between tasks and effective time-on-task learning (Decristan et al., 2016; Doyle,
2006; Kuger et al., 2017; Marzano & Marzano, 2003). The second basic dimension, cognitive activation,
emphasizes the teacher’s ability to engage students in higher-order thinking by encouraging them to
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actively process and reflect on the learning material, rather than passively receive information.
Cognitively challenging questions can create cognitive conflicts, which can lead to a deeper
understanding of concepts (Baumert et al., 2010; Decristan et al., 2016; Lipowsky et al., 2009). The
third basic dimension, constructive support, refers to a teacher's supportive behavior, such as caring
about individual needs, stimulating personalized learning, motivating students, and providing
constructive feedback (Decristan et al., 2022; Kuger etal., 2017; Kunter & Voss, 2011; Praetorius et al.,
2018).

Instructional quality is usually assessed either by surveys taken from teachers and students or
by trained external observers, applying a complex coding system (Janik & Seidel, 2013; Kunter &
Baumert, 2006; Pianta & Hamre, 2009). However, it is doubtful whether student ratings provide accurate
results due to students’ lack of didactic knowledge, their involvement in the instructional process, and
confounding factors such as teacher popularity (Aleamoni, 1999; Clausen, 2002). However, recent
empirical evidence indicates that students can validly assess instructional quality, albeit depending on
the dimension (Gollner et al., 2021). Teachers’ self-reports have shown low agreement with other
approaches of assessment as well as low predictive validity regarding student outcomes (Clausen, 2002;
Desimone et al., 2010; Wagner et al., 2016). In the light of these constraints, ratings from external
observers based on classroom videos are often seen as the most valid way to receive information about
instructional processes (Helmke, 2014; Pianta & Hamre, 2009; Praetorius et al., 2012). However, ratings
from external observers are highly resource-demanding in terms of money and time (Helmke, 2014;
Janik & Seidel, 2013).

Against this backdrop of the high costs of conventional video rating procedures, Begrich et al.
(2017, 2020, 2021) examined whether the economical thin slices technique can yield accurate results in
assessing instructional quality. Begrich and colleagues (2017, 2020, 2021) found evidence that thin
slices raters highly agree in their judgments and that thin slices ratings can even predict students’ short-
term learning outcomes. Therefore, the thin slices technique might bare the potential to become an
economic complement to the so far established approaches of data collection in instructional research.

2. Research Aims

The thin slices technique is based on first impressions of untrained raters. It was successfully
applied in various domains and proved to be very accurate in terms of reliability and validity (e.g.,
Lambert et al., 2014; Visser & Matthews, 2005). Moreover, thin slices ratings appear to deliver sound
results in the context of instructional research (Begrich et al., 2017, 2020, 2021). The intriguing
precision of thin slices ratings seems to be counterintuitive, given the complex and contextualized nature
of teaching (Berliner, 2005). Thus, not surprisingly, researchers have challenged the validity of thin
slices ratings of instructional quality. However, arguing from the perspective of the dual process theory
of social cognition (Evans, 2008; Stanovich et al., 2014), it is yet conceivable that first impressions of
teaching quality may convey useful information. Thin slices ratings presumably rely on System 1
processes, i.e., intuitive, holistic and automatized cognitive processes that seem to be able to sort and
evaluate complex information rapidly, as shown in many other areas of human interaction (Murphy &
Hall, 2021; Wood, 2014). The activation of System 1 has been named as a reason for the surprisingly
high accuracy of thin slices ratings (Ambady et al., 2000; Wood, 2014). However, this claim has only
rarely been explicitly and globally examined empirically (Ambady, 2010).

The present study thus explores a potential link between cognitive processes underlying thin
slices judgments of instructional quality and processes of System 1, as described in dual process theories
of social cognition (e.g., Ambady & Skowronski, 2008; Kahneman, 2011; Stanovich 2009). In detail,
the study focuses on the following two research questions (RQSs).

Research Question 1: Do the reported mental processes underlying thin slices ratings of
instructional quality resemble typical System 1 functioning? Of particular interest is whether typical
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System 1 characteristics can be identified in the judgmental processes reported by thin slices raters.
Based on the literature, we expect System 1 to serve as the underlying foundation of thin slices ratings.

Research Question 2: Are the cognitive processes underlying thin slices ratings not only similar
to typical System 1 processes, but also substantially dissimilar to typical System 2 processes? Beyond
finding proof that System 1 processes are the foundation of thin slices ratings, a stronger proof of
concept would involve discriminant evidence showing the dissimilarity between cognitive processes
during thin slices ratings and typical System 2 processes. We expect to find less evidence for typical
processes of System 2 in the verbal reports of thin slices raters than in the verbal reports of raters whose
judgments are based on a traditional systematic video rating approach (i.e., relying on more
information).

3. Method

3.1 Overview

In the present study, a mixed method research design was pursued (McKim, 2017;
Schoonenboom & Johnson, 2017; Tashakkori & Creswell, 2007) by conducting Cognitive Laboratories
(Hyytinen et al., 2014; Leighton, 2017) with two different rating situations. In one rating situation,
participants assessed instructional quality based on 30-second classroom videos, which is considered a
typical thin slices rating situation (SliceS). In the other rating situation, participants assessed
instructional quality based on 10-minute classroom videos (LongS; see section 3.2). We obtained
qualitative data through think aloud protocols and guided interviews and analyzed them by applying the
coding method for qualitative research (Saldafia, 2009). We combined an inductive and deductive
coding approach. The coding aimed to identify patterns in the verbal data indicating underlying
cognitive processes. The qualitative data were quantified by generating frequency counts of the codes,
enabling us to detect differences between the two rating situations (Kawulich, 2004; Sandelowski et al.,
2009).

3.2 Design and Procedure

Prior to the main study, we conducted trials with eight volunteers. During the trial, we tested
and refined the technical procedure and the interview. Simultaneously, we initiated the analysis process
by trying to identify patterns in the data. Due to the global COVID-19 pandemic, we conducted the trial
and the main study completely online in one-to-one sessions. The internet connection was good or
acceptable. The study consisted of three successive phases (Fig. 1). First, participants watched the videos
and completed the rating questionnaire according to their rating situation (SliceS or LongS). During this
phase, each participant was videotaped (see 3.2.1). Second, we confronted participants with their
recording (split-screen video) and asked them to think aloud (see 3.2.2). Third, a guided interview was
conducted (see 3.2.2). We audio-recorded the think aloud protocols and the guided interviews, giving
us two relevant sources of data: the think aloud protocols and the guided interviews. The audio
recordings were transcribed according to the system of transcription developed by Dresing and Pehl
(2012).
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3.2.1 The Rating Situations

Two different rating situations were implemented (Fig. 1): a typical thin slices rating situation
and a typical conventional rating situation. In the typical thin slices rating situation (SliceS), participants
watched 10 classroom videos, each lasting 30 seconds, featuring 10 different teachers (Fig. 1). After
each video, participants completed a rating questionnaire on classroom quality. The six-point Likert
scale interactive questionnaire is based on Begrich et al. (2017) and consisted of six items representing
the three basic dimensions of instructional quality (Praetorius et al., 2018). The first of these ten
classroom videos served as a trial. Since we intended to set up a typical thin slices situation, participants
were instructed to rely on their first impressions while rating the teachers’ behavior, and they were given
only 30 seconds to fill in the rating questionnaire (e.g., Begrich et al., 2017, 2020, 2021).

In the LongsS, participants watched three classroom videos of 10 minutes in length each. After
each video, they completed the identical rating questionnaire (Fig. 1). To approximate the rating
procedure of a typical classroom observation study (Hardy et al., 2011; DESI-consortium, 2008),
participants were instructed to think about their answers before rating the teachers’ behavior and they
were given as much time as they needed.

While watching the classroom videos, participants were video recorded in a split-screen set-up
(recording both the participant as well as the presented classroom videos) for five minutes. This video
was used as confrontational video for the think aloud protocols.

3.2.2 Generating Verbal Data

After participants had finished all teacher ratings, the think aloud protocols were generated.
Participants watched the split-screen confrontational video of themselves and the classroom video (Fig.
1). We asked participants to think aloud by reporting how their impressions and judgments emerged and
how their opinion evolved. In order not to disturb the rating process, we conducted the think aloud
protocols afterward. The guided interview consisted of twelve questions (Appendix A), for example:
What was going on in your head while you were watching the videos and completing the rating
questionnaires? How did you arrive at your judgment?

3.3 Stimulusmaterial

The video material was edited from the German IGEL-study (Hardy et al., 2011). The IGEL-
study explored third graders knowledge development regarding floating and sinking. In a standardized
science lesson, teachers were provided with prepared materials and a script. In the SliceS, a video shippet
of ten seconds was randomly edited from each third of the lesson (see Ambady et al., 2000). These three
video snippets of ten seconds in length were pasted consecutively for the final thin slice. Hence, the thin
slice for each teacher was 30 seconds in length and consisted of three snippets of ten seconds each.
However, in all sampled snippets, the teacher was required to be clearly visible. Since Begrich et al.
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(2017, 2020, 2021) applied this sampling strategy and demonstrated the accuracy of thin slices ratings
of teaching quality, we applied this sampling strategy in the present study as well. Research showed that
slices from different phases (beginning, middle, end) of the full footage correlated strongly with each
other, indicating good interchangeability of the slices (Hall et al., 2019). In the LongS, a time stamp was
generated randomly from which a 10-minute video was edited. All teachers featured in the videos were
female.

3.4 Rater Sample and Randomized Assignment

The rater sample consisted of 20 Bachelor and Master students of psychology (two males). Ten
raters were randomly assigned to the two groups. Begrich et al. (2017) obtained with a smaller number
of thin slices raters (n = 9) robust results. The age of the participants ranged from 18 to 32 years,
averaging 24.8 years (SD = 4.2). Participants were recruited via social media. Raters were blind to the
specific aim of the study and were unaware of the group they were assigned to or the existence of two
groups. All participants received 20€ as a reward.

3.5 Data Collection

The study and data collection were conducted in accordance with the General Data Protection
Regulation of the European Union and the German Federal Data Protection Act (BDSG) to which
participants agreed with their signature on a letter of consent. According to data protection
specifications, the split-screen confrontational videos were deleted under the eye of the participants
immediately after the think aloud protocols were generated (see 3.2.1). We utilized various software
tools in the process of data collection and data processing: Cisco webex served as the video conference
tool, and VLC media player was used for presenting the videos, which were in mp4 format. Participants
were video-recorded with 1.8.3.0 screenpresso PRO (2020), and their verbal reports were audio-
recorded with 2.4.2 Audacity® recording and editing software (2020). For data analysis, we worked
with MAXQDA version 18.2.5. The statistical analyses were conducted in SPSS version 22 and in
RStudio version 1.3.1093.

4. Coding and Analysis

Data analysis resulted in three types of information: (1) Codes for text segments of think aloud
protocols and guided interviews, (2) the frequency of certain terms used in the verbal material (lexical
search), and (3) the amount of verbal data produced by the participants (word count).

4.1 Development of Codes

Codes were developed inductively as well as deductively. Only a few codes were conceived
theory-driven before data collection. Most of the codes were developed data-driven (Table 1). A middle-
order approach between inductive and deductive coding was applied in the data coding process, meaning
we coded the data while having the research aims and relevant theories of social cognition in mind
(Saldafia, 2009). From the various terminologies and accounts of dual process theories in the literature,
we adopted the System 1 and System 2 terminology (see 1.2). The inferential character of the codes
ranged from being high-inferential, requiring the coder to interpret the data, to rather low-inferential,
meaning that the coder did not have to abstract or interpret the data. Most of the codes were low-
inferential.

All codes and their modes of generation are listed in Table 1 (Classification of Codes) and Table
2 (Codebook). The codes “System 1” and “System 2” refer to processes of System 1 and System 2,

76|FLR



% Vinokic, Begrich, Kunter & Kuger
f
'®

respectively (Evans, 2008; Stanovich et al., 2014). The code “Own School Days” denotes participants’
autobiographical memories of their time at school. Due to its associative character, this code serves as
an indicator of System 1 (Evans & Stanovich, 2013; Stanovich, 2009). The code “Emotion” is associated
with processes of System 1 (Evans, 2008; Kahneman, 2011). The code “Halo effect” is a marker of
System 1, indicating evidence for the halo effect (Kahneman, 2011). The code “System 2 overrides
System 17 refers to the ability of System 2 to override processes of System 1. The code “Detail” is a
marker of processes of System 2 because System 2 allocates attention for a detailed and specific way of
processing (Kahneman, 2011). We assume that the underlying cognitive processes of the code
“Comparison” include deliberate operations as well as the involvement of working memory (Evans,
2008; Evans & Stanovich, 2013). Further, Kahneman (2011) explains that System 2 is able to compare
objects on several aspects. The code “Evaluation” is an indicator of System 2. We consider the
underlying cognitive processes of an evaluation to be deliberative, involving the use of working memory
(Evans, 2008; Evans & Stanovich, 2013). We consider the two codes “Keep s.th. in mind” and “Item-
Situation” as representing cognitive strategies. Both are indicators for System 2 processing (Stanovich,
2009). The three codes “Insufficient Information”, “Easiness of Judgment” and “Difficulty of
Judgment” are not indicating a specific kind of cognitive processes. However, they provide information
about participants’ ability to verbalize their cognitive processes while undergoing the thin slices
procedure.

Table 1
Classification of Codes
Code Inference  Cognitive System  Literature
System 1 deductive System 1 Evans (2008); Stanovich et al. (2014); Wood (2013)
Own School Days inductive System 1 Evans and Stanovich (2013); Stanovich (2009)
Emotion deductive System 1 Evans (2008); Kahneman (2011)
Halo Effect deductive System 1 Kahneman (2011)
System 2 deductive System 2 Evans (2008); Stanovich et al. (2014); Wood (2013)
System 2 overrides System 1 inductive System 2 Kahneman (2011); Mugg (2015), Stanovich (2009)
Detail inductive System 2 Kahneman (2011)
Comparison inductive System 2 Kahneman (2011)
Evaluation inductive System 2 Evans (2008); Evans and Stanovich (2013)
Strategy: Keep s.th. in mind inductive System 2 Stanovich (2009)
Strategy: Item - Situation inductive System 2 Stanovich (2009)
Focus?: Teacher inductive Not defined
Focus?: Student(s) inductive Not defined
Focus?: Situation & Objects inductive Not defined
Insufficient Information inductive -
Difficulty of Judgment inductive -
Easiness of Judgment inductive -

Note. The second column from the left (Inference) denotes whether the code was generated inductively or deductively. In the fourth column (far
right), relevant literature is listed. The third column indicates to which cognitive system the code is categorized.

4.2 Coder Training and Intercoder Reliability

Based on the coding scheme, the codebook was developed as a manual for the coders. Cues
from the coder training were used to increase distinctness of the codes and comprehensibility of the
coding manual. Table 2 provides an excerpt of the codebook. The so-called unitization problem
(Campbell et al., 2013; Krippendorff, 2004) was solved by segmenting the data into meaningful
conceptual breaks.

Two student assistants were trained as coders in 12 sessions over six weeks (Goodell et al.,
2016). Audio records from the trial were transcribed for the training of the coders. During the process
of training, transcripts from the trial were scored independently by the two coders and subsequently
compared and discussed. The two coders scored the data blindly in terms of not knowing to what rater
group a transcript belonged. All training sessions took place via video call.
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To calculate the intercoder reliability, three out of 20 transcripts (15% of the data) from the main
study were independently double-scored by both coders, as recommended by O’Connor and Joffe
(2020). With kappa of .74 over all three transcripts (.71, .73., and .76 for the first, second, and third
transcript, respectively), a good intercoder reliability was achieved (Brennan & Prediger, 1981; Radiker
& Kuckartz, 2019). Subsequently, the two coders reached a discursive agreement on the final versions
of the three transcripts they had initially scored independently. Finally, one coder scored the remaining
17 transcripts. The scoring process was supervised, discussed and guided by the first author in order to

ensure adherence to quality standards.

Table 2
Codebook
Code Definition/Description Examples
System 1 Statements of participants reflecting System ,,Deciding was hard because

Own School Days

Emotion

Halo-Effect

System 2

System 2 overrides
System 1

1 of dual system accounts of social
cognition. Impression formation is fast,
intuitive, associative, emaotionally,
automatic and unconscious (Evans, 2008;
Stanovich et al., 2014; Wood, 2013).

Participants talk about autobiographic
memories and experiences of their own
school days back in the days when they
were students. They mention their own
teachers, instructions or classes.

Participants report feelings, emotions or
affects triggered by the video. These
emotions may occur during the video or
during the questionnaire. The emotion needs
to be self-referenced. This does not include
emotions ascribed to the students (e.g. “The
students are laughing”) or the teacher.

A positive or negative aspect of the teacher
influences other aspects. This also
incorporates sympathy or antipathy. We also
include remarks of participants when they
are trying to avoid the Halo-Effect.

Statements of participants reflecting System
2 of dual system accounts of social
cognition. This refers to i.a. analytic,
reflective, rational, deliberate, effortful,
complex thinking (Evans, 2008; Stanovich
etal., 2014; Wood, 2013).

At first System 1 is active and then over
time System 2 comes into play. This is
indicated for instance when 1.) participants
state that they changed the tick in the
questionnaire, 2.) when participants mention
a gain in knowledge, or 3.) when
participants changed their mind/opinion.

everything happened so quick that
I could not think about it. | had to
decide intuitively guided by my
emotions.”

“The first impression was by the
guts. It was the feeling the teacher
gave me.”

,... when I was a student...”
“During my school days...”

“My teacher in elementary
school...”

“My instruction in elementary
school...”

»lt was very exciting watching
these kids...”

“The pupils were so cute...”

“It was nice seeing that...”

,» The permanent admonishments of
the teacher overshadowed pretty
much.”

Although the teacher was pretty
unappealing, | tried to judge him
fairly.”

“I was thinking about my decision,
and my judgments were based on a
pattern.”

“I was thinking about it and
analyzed it.”

At first, | went by my gut but then
the longer the video was I’ve
found more and more examples,
which made me change my mind.”
“At first, | thought that the teacher
was bored and not motivated, but
then when | was thinking about it,
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Detail

Comparison

Evaluation

Strategy
Keep s.th. in mind

Strategy
Item-Situation

Focus?
Teacher

Focus®?
Student(s)

Focus?
Situation &
Objects

A detail is a precisely contoured unity

within a larger context.

This includes for example:

e aconcrete action/behavior (e.g. smile,
gesture, statements/quotes) in a specific
moment,

o clothes, haircuts, pictures, writings on
the blackboard,

e participants mentioning that they were
able to name details,

e names of students

Participants compare (aspects of) teachers or
videos. This includes the comparative and
superlative. Participants use a video as
anchor in order to compare.

An evaluation can be situated on a
continuum from good to bad and refers to
actions, persons or situations. Hence,
evaluations could be ranked in an order. An
evaluation contains critique or praise and
would potentially evoke an emotion or
affect in the evaluated person. Evaluative
adjectives are included.

Participants trying to keep items of the
questionnaire in mind while watching the
video. They use the information of the
guestionnaire as guide while watching the
video.

1. While completing the questionnaire
participants trying actively to think back to
the video. 2. While watching the video
participants actively tried to memorize
aspects or situations of the video in order to
answer the questionnaire.

Participants focus (commenting/talking) on
the teacher. Participants trying to infer from
hints of teachers’ behavior to answer the
questionnaire. This did also include reports
about nonverbal cues like gesture, posture,
facial expression, tone of voice.
Participants focus (commenting/talking) on
althe student(s). Participants trying to infer
from hints of students’ behavior to answer
the questionnaire.

Participants focus (commenting/talking) on
the situation or objects. Participants trying
to infer from hints of the situation or objects
to answer the questionnaire. This includes
remarks about the atmosphere.

Vinokic, Begrich, Kunter & Kuger

I realized that the teacher was not
that bad, and I changed my mind.”
“At first, | went by the guts, but
then my deliberate thinking was
also involved.”

» Ihrough the window, | saw an
apartment block.”

“In fact, I was looking out for
details.”

“The teacher gave a student a
yellow card because he was
talking.”

“I think, it was very rude that the
teacher made ssshhh, when the boy
laughed loudly.”

“There was this moment when a
girl turned around and...”

,»1 always compared the teachers. I
realized that the second teacher
was in in comparison to the first
teacher much more... “

“The teacher didn’t do it so
well...”

“She wasn’t a good teacher.”

“She seemed to be very a very nice
person.”

“The whole group did work very
well together and the atmosphere
was positive.”

,.I tried to memorize the items and
watched so the videos.”

“T kept the items in mind so T knew
whereon I had to look for.”

,»1 watched the video and thought
what could be helpful for
answering the questionnaire.”

“I tried to memorize issues of the
video which could be helpful in
order to answer the questions”

,» T he teacher interrupted one
student that’s why I answered in
the questionnaire ...”

»Many students put up their hands.
That’s why I thought that the
teacher is able to involve all
pupils.”

,» The posters on the wall seemed to
be very tidy. That is why | thought
that ...”

79|FLR



% Vinokic, Begrich, Kunter & Kuger
f
'®

Insufficient Participants claimed that 1. the video (field ,,In the video, | could not see

Information of view) did not contain relevant whether the teacher was nice.”
information about specific traits/items, 2.the  The video was so short that | could
video was too short. The participants not figure out was it was all
mention that they would have liked to see about.”
more. They state that they did not know “No concrete situation was
something or could not detect anything displayed about the first items...”
within the context of the video.

Difficulty or Participants mention that judgments or items  “Answering the first item was

Easiness of were difficult or easy to answer. We also pretty hard.”

Judgments included complaints about the Likert scale “Judging teachers based only on so
being too narrow. extreme short videos was very

hard.”

“This is a tough question.”
“Some items were quite easy to
answer.”

8Focus of attention

4.3 Descriptive Analysis

Based on Namey et al. (2008), code frequency lists were generated by counting the number of
codes (Table 3). The code frequency lists were developed with two different approaches: counting all
codes! (sum of codes across all individuals for each rater group) and counting all individuals? (sum of
individuals a code was ascribed to at least once for each rater group). To compare group means between
the two rater groups, we calculated t-Tests or Welch’s t-Tests for the sum of codes across all individuals?
or the Exact Test of Fisher for the sum of individuals® a code was ascribed to at least once (Namey et
al., 2008). Moreover, for the sum of codes, the minimum of applications of a code for a person and the
maximum of applications of a code for a person as well as the standard deviations are presented in Table
32

! Table 3 Sum of codes: absolute (third column)
2 Table 3 Sum of individuals (column far right)
% Table 3 Sum of codes: min.-max. (Standard deviation) (fourth column)
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Table 3
Results of the Frequency Counts
2Sum of codes: Sum of Codes: min.-max. °Corrected sum of codes: ¢Sum of
Code Condition
absolute (Standard deviation) Relation to words individuals
System 1 SliceS 25 1-6 (1.72) 0.19 10
LongS 21 1-6 (1.73) 0.11 10
Own School Days SliceS 13 0-3 (1.06) 0.10 8
LongS 2* 0-1(0.44) 0.01 2%
Emotion SliceS 31 1-7 (2.03) 0.23 10
LongS 64 0-16 (5.95) 0.32 9
Halo-Effect SliceS 26 0-6 (1.65) 0.20 9
LongS 19 0-5 (1.52) 0.10 9
System 2 SliceS 5 0-3 (0.97) 0.04 3
LongS 22%* 0-5 (1.48) 0.11 9*
System 2 overrides System 1 SliceS 4 0-3(0.97) 0.03 2
LongS 19%* 0-3 (0.99) 0.10 g**
Detail SliceS 7 0-4 (1.34) 0.05 3
LongS 39** 1-10 (3.49) 0.20 10**
Comparison SliceS 8 0-2 (0.79) 0.06 6
LongS 40* 2-9 (2.16) 0.20 10
Evaluation SliceS 69 3-11 (2.73) 0.52 10
LongS 148** 6-28 (7.33) 0.75 10
Keep s.th. in mind SliceS 9 0-4 (1.45) 0.07 4
LongS 12 0-3(1.23) 0.06 6
Item-Situation SliceS 5 0-3 (0.97) 0.04 3
LongS 13 0-3(1.16) 0.07 7
Teacher SliceS 36 1-7 (1.90) 0.27 9
LongS 31 1-5 (1.45) 0.16 9
Student SliceS 13 0-3(0.95) 0.10 8
LongS 15 0-5 (1.43) 0.08 8
Situation & Objects SliceS 9 0-3 (0.99) 0.07 6
LongS 7 0-2 (0.68) 0.04 6
Insufficient Information SliceS 30 0-8 (2.63) 0.23 9
LongS 6* 0-4 (1.27) 0.03 3*
Difficulty of Judgment SliceS 35 1-7 (1.90) 0.26 10
LongS 29 1-6 (1.45) 0.15 10
Easiness of Judgment SliceS 8 0-2 (0.63) 0.06 7
LongS 8 0-2 (0.79) 0.04 6

*Test comparing the two rater groups is significant at the 0.05 level (two-tailed).
**Test comparing the two rater groups is significant at the 0.01 level (two-tailed).

2 t-Test or Welch’s t-Test (sum of codes across all individuals for each rater group and standard deviation)

® Number of codes divided by number of words in total and multiplied by 100

¢Exact Test of Fisher (sum of individuals a code was ascribed to at least once for each rater group)

4.4 Lexical Search

A lexical search was conducted, using the built-in lexical search function in MAXQDA. Signal
words or lexical phrases were categorized as either referring to processes of System 1 or processes of
System 2 (Table 4). Based on the literature, the terms “quick/fast”, “intuitive” and “automatic” signal
System 1 processing (Evans, 2008; Wood, 2014), whereas “criterion” and “reflect(ed)” are associated
with processes of System 2 (Evans, 2008; Stanovich, 2009). Additionally, more signal words were
generated data-driven in an exploratory mode. The word “warmth” was interpreted as an indicator of
emotional processing, denoting System 1. The word “atmosphere” is considered a holistic approach to
information processing, indicating System 1. The three search terms “fidget/fidgety”, “noisy” and
“disturbances” could not clearly be allocated to one of the two cognitive system. For each rater group,
the number of signal words or lexical phrases was counted, and the relevant findings are listed in Table

4.
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Table 4

Lexical Search
Keyword Thin Slices Situation Long Video Situation Cognitive System
automatic 0 4 1
intuitive 2 1 1
quick/fast 16 5 1
atmosphere 14 3 1
warmth 1 1
criterion 3 0 2
reflect(-ed) 3 4 2
fidget/fidgety 11 3 -
noisy 19 0 -
disturbances 22 20 -

Note. Absolute number of appearances for each condition.

4.5 Word Count and Relative Occurrence of Codes

An overall word count of participants’ answers was conducted to examine in which rater group
more words were uttered—whether participants in the SliceS uttered more (or fewer) words than
participants in the LongS. Hence, the number of words for each participant in both rating situation was
summed up. In addition, we wanted to prevent any distorting effects due to possible differences in the
amount of words per answer. Therefore, the frequency of codes was related to the total number of words
for both rater groups. We divided the number of codes in total by the number of words in total for both
rating situations and multiplied it by 100 (Table 3)%. All irrelevant communication content, such as
interview questions, researcher comments, and off-topic remarks, were removed from the data, leaving
only the participants’ responses for analysis.

4.6 Further Analysis

For some codes, the scored text segments were analyzed in depth to uncover further hidden
underlying patterns in the data. We did this for the code “Evaluation” by examining whether the
evaluations were positive, neutral, or negative. Further, we analyzed the text segments of the code
“System 2 overrides System 1 of participants in the LongS. We examined whether an initial first
impression changed in the course of judgment formation entirely or only slightly. Moreover, we also
examined whether a change in participants’ judgments was abrupt or whether the change evolved
gradually. Finally, some codes were deleted due to the scarcity of their application (Cope, 2010; Miles
& Huberman, 1994).

5. Results

The current study explored the cognitive mechanisms underlying thin slices ratings of
instructional quality. Since no previous study has examined this phenomenon, we employed both
inductive and deductive analysis approaches. The verbal data were analyzed qualitatively, resulting in
a set of codes that indicated cognitive mechanisms in relation to impression formation. The codes were
then statistically analyzed to compare the two rating situations.

4 Table 3 Corrected sum of codes: Relation to words (Fifth column)
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5.1 Preliminary Analysis

In preliminary analyses, we tested whether our overall design worked by examining whether
raters were able to report about their judgment formation processes. All participants in the thin slices
rating situation (SliceS) could answer all questions. In total, the verbal data of the ten participants in the
SliceS consisted of 13.277 words, with an average of 1.328 words per participant (SD = 419 words). In
comparison, participants in the Long Video Situation (LongS) answered with a total of 19.773 words,
with an average of 1.977 words per participant (SD = 937 words). The code “Easiness of Judgment”
revealed no substantial differences between the groups. The code “Difficulty of Judgment” showed that
participants in the SliceS mentioned somewhat more often (0.26 vs. 0.15) difficulties than participants
in the LongS. However, all ten participants in the LongS did this to a certain extent as well (Table 3).
Moreover, significantly more participants in the SliceS (9 vs. 3) complained significantly more often
(30 vs. 6) about the scarcity of information than participants in the LongS, which was indicated by the
code “Insufficient Information” (Table 3).

5.2 System 1 Processing as the Foundation of Thin Slices Ratings (Research Question 1)

To address research question 1, we examined the verbal data for evidence of typical System 1
processes, expecting to find more evidence for System 1 processes in the verbal reports of participants
undergoing the SliceS. Descriptive results are presented in Table 3. With respect to the sum of codes
(Table 3; third column), all seven significant test results indicated group differences as expected in our
research questions. Concerning the sum of individuals (Table 3; column far right), all five significant
test results indicated differences between the two groups as expected.

The direct coding of supposed System 1 processes is indicated with the code “System 1”. In
relation to words, evidence of System 1 was found more often in the SliceS (0.19) than in the LongS
(0.11), meaning that per 100 words the code “System 1" was applied 0.19 in the SliceS and only 0.11
times in the LongS (Table 3). However, the difference between the conditions was not statistically
significant. In the verbal data of all 20 participants, both, in SliceS as well as in the LongS, direct
evidence for System 1 was found, meaning that all participants operated in System 1 at some stage. The
finding that thin slices raters operated in System 1, as did participants in the Longs, is predominantly in
accordance with our hypothesis.

The code “Own School Days” is an indicator of System 1. The code was more prevalent in the
SliceS (Table 3). Not only did participants in the SliceS refer more often to their own school biography
(13 vs. 2), but also more participants did so in the SliceS than in the LongS (8 vs. 2; difference tests
were significant for “sum of codes” and “sum of participants™). This result is in line with our
expectations.

The code “Emotion” is an indicator for processes of System 1. All 10 participants in the SliceS
and nine participants in the LongS reported at least once an emotion. However, in relation to words,
participants in the SliceS reported fewer emotions (0.23) than participants in the LongS (0.32), yet the
difference was not statistically significant (Table 3). Further, we searched all text segments, which were
scored with the code “Emotion” whether the expressed emotions were positive or negative. Yet, no
interesting results distinguishing the two rater groups emerged. Summarizing, participants in both rater
groups reported an emotion similarly often. This result is not in line with our expectations.

The code “Halo Effect” is an indicator for processes of System 1. In the comments of nine
participants in both conditions evidence for the halo effect was found. In relation to words, more
evidence for the halo effect was found in the SliceS (0.20) than in the LongS (0.10), but the difference
was not statistically significant (Table 3). Summarizing the results, the evidence suggest that thin slices
raters are prone to the halo effect—but not exclusively. Evidence for the halo effect was found slightly
more often, though not significantly, in the verbal reports of participants in the SliceS. This means that
this finding rather supports our research expectations.

We assume that the code “Evaluation” is associated with processes of System 2 (see also 5.3).
We analyzed whether participants’ evaluations were positive, neutral, or negative by conducting a one-
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way ANOVA. Evaluations in the SliceS were negative 37 times (M = 3.7, SD = 1.70), neutral 14 times
(M =14, SD = 1.17), and positive 19 times (M = 1.9, SD = 1.52), whereby the differences between
negative, neutral, and positive evaluations were statistically significant [F(2, 27) = 6.65, p = .004]. In
the LongS, exactly the opposite occurred: More evaluations were positive (86 times) than negative (45
times) or neutral (25 times). Likewise, the difference was statistically significant [F(2, 27) = 9.02, p =
.001]. In sum, the evidence suggests that thin slices raters’ evaluations were significantly more often
negative than positive.

The three codes “Teacher”, “Student(s)” and “Situation & Objects”, indicating participants’
focus of attention, are not associated with System 1 or System 2 functioning (Table 1). No significant
results were found distinguishing the two rater groups (Table 3). Consequently, these codes are not
further discussed.

The lexical search revealed that the terms “atmosphere” and “quick/fast”, which we consider as
indicators of System 1 occurred considerably more frequently in the SliceS in comparison to the LongS
(Table 4), even though participants in the SliceS produced on average fewer words than participants in
the LongS. These results support our claim that processes of System 1 are the foundation of thin slices
ratings.

5.3 Are Processes of System 2 dissimilar to Cognitive Processes of Thin Slices Ratings (Research
Question 2)?

In order to analyze whether the underlying cognitive processes of thin slices ratings are
sufficiently dissimilar to those of System 2, we examined the participants’ verbal data for evidence of
typical processes of System 2 and whether such evidence occurred more frequently in the LongsS.

The direct code “System 2” refers to processes of System 2 (Table 2). Significantly less
participants in the SliceS (3 vs. 9) operated significantly less often in System 2 (5 vs. 22) than
participants in the LongS (Table 3). Moreover, in relation to words, participants operated less often in
System 2 in the SliceS (0.04) in comparison to the LongS (0.11; Table 3). In sum, these findings support
our research expectation.

The code “System 2 overrides System 1” is associated with cognitive operations of System 2
(Table 2). Significantly less participants in the SliceS (2 vs. 9) changed their impression significantly
less often (4 vs. 19 times) than participants in the LongS (Table 3). Further, taken the relative occurrence
(Table 3) into account, it seems that participants in the SliceS (0.03) changed a first impression less
often than participants in the LongS (0.10). We analyzed the verbal data regarding the code “System 2
overrides System 17 only for the LongS in depth (see section 4.5) in order to analyze whether an initial
first impression changed in the course of impression formation entirely or only slightly. We found that
only once a participant changed his/her impression about the teacher entirely, whereas eight times an
impression was corrected or refined only slightly. Moreover, we wanted to determine whether the
change of the initial first impression was sudden and abrupt or whether it gradually evolved. We found
no evidence in the data that the change was abrupt or sudden, but in six cases the final judgment evolved
gradually. Summarizing the results, in contrast to raters relying on more information (i.e., 10-min
videos), it seems that thin slices raters of instructional quality only rarely change an initial first
impression.

The code “Detail” can be considered as an indicator of System 2 processing. In the SliceS,
significantly less participants (3 vs. 10) remembered significantly less details (7 vs. 39) than participants
in the LongS. Controlling for possible distorting effects due the length of the answers, participants
reports were less detailed in the SliceS (0.05 vs. 0.20; Table 3). In sum, it seems that reports of
participants in the SliceS are less detailed, which aligns with our research expectation.

The code “Comparison” is an indicator of System 2. In the SliceS, less participants (6 vs. 10)
compared significantly less often (8 vs. 40) the given information than participants in the LongS (Table
3). Correcting for the number of words, participants in the SliceS compared the information less often
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(0.06 vs. 0.20) than in the LongsS. In sum, it seems that participants in the SliceS less frequently engage
in comparing information, which we consider as supporting evidence for our research question.

The code “Evaluation” is an indicator of System 2. In the SliceS as well as in the LongS every
single participant evaluated the given information in some way. In total, participants in the SliceS
evaluated the information significantly less often (69 vs. 148) than participants in the LongS. Correcting
for the number of words, participants in the SliceS evaluated the information less often (0.52 vs. 0.75).
In line with the research expectation, participants in the SliceS evaluate the given information less often.

The two codes “Keep s.th. in mind” and “Item-Situation” are representing cognitive strategies
and both are indicators for System 2 processing. No statistically significant differences were found
between the groups (Table 3). However, slightly more evidence for cognitive strategies were found in
participants’ data in the LongS. In sum, we claim to have found some evidence for the presence of
cognitive strategies in judgment formation of thin slices raters. This result is not quite in accordance
with our research expectation.

6. Discussion

Assessing instructional quality in schools and in ECEC is very costly and labor-intensive
(Murphy & Hall, 2021). Therefore, a more economical and yet accurate approach would be desirable.
Previous research has demonstrated that raters, relying on minimal information, can accurately assess
teaching quality in schools and ECEC (Ambady & Rosenthal, 1993; Begrich et al., 2021; Sokolovic et
al., 2021; Vinokic et al., 2024). The present study examined the underlying cognitive processes of
ratings based on first impressions of instructional quality (i.e., thin slices ratings). To our knowledge,
no empirical evidence has been documented that directly addresses this issue. Based on the literature of
dual process theory, we expected to find evidence of typical System 1 processes and little to no evidence
of System 2 processing in the verbal data of thin slices raters. Gaining insights into the cognitive
mechanisms shaping impression formation in thin slices raters may help to optimize the practical
application of the thin slices technique as a trustful measurement method to complement the established
repertoire of measurement techniques in the field of teaching quality.

In the following section, the discussion focuses on embedding this study’s results in the current
literature on dual process theory, classroom observation methodology and thin slices research. Initially,
we will discuss whether participants are able to retrospectively verbalize their cognitive processes.
Subsequently, we will discuss whether typical processes of System 1 are the foundation of thin slices
ratings (RQ1) and whether thin slices ratings are dissimilar to typical processes of System 2 (RQ2).

Are participants in thin slices rating situations of instructional quality able to report about their
judgmental processes at all? Only a few studies have examined the level of awareness associated with
first impressions, whereby the evidence is mixed (Ames et al., 2010; Biesanz et al., 2011). Given that
participants are able to report about their judgmental processes, are the verbal reports expedient and
useful for drawing conclusions about the underlying cognitive processes of thin slices raters? Various
pieces of evidence suggest that thin slices raters are indeed able to report about their judgmental
processes. Both thin slices raters as well as raters relying on more information equally complained about
the difficulty of the tasks, indicating that the two different rating situations did not seem to influence the
perceived difficulty of assessing instructional quality or verbalizing mental processes. The answers of
thin slices raters differed significantly in many aspects from the answers of participants relying on more
information (i.e., 10 minutes). The fact that statistically significant results were found between the two
rater groups may be interpreted as a hint of different cognitive processes at work. The presence of clear
and statistically significant patterns distinguishing the two rater groups supports the idea of different
processes of social perception. Moreover, the significant patterns distinguishing the two groups are in
line with the current body of literature about dual process theories. This allows the conclusion that thin
slices raters are indeed able to report about their underlying cognitive processes, and that these processes
are indeed different from participants in the Long Video Situation. Or, to put it differently: If System 1
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functioning would not manifest in the verbal data, our analysis probably would not have detected
statistically significant patterns.

6.1 System 1 Processing as the Foundation of Thin Slices Ratings

All participants in both groups seem to have relied equally on System 1. However, thin slices
judgments rely to a lesser degree on System 2 functioning compared to judgments based on more
information (i.e., 10-minutes videos; LongS). The following evidence suggests that processes of
Systems 1 are the foundation of thin slices ratings.

A defining feature of System 1 processes is autonomy. The execution of autonomous processes
tends to be associative (Evans & Stanovich, 2013; Sloman, 1996). Thin slices raters more frequently
referred to biographic information in terms of associations with their earlier school life (e.g., their
elementary school teachers). In comparison, participants exposed to more information had far fewer
associations with their own school days. Associations are considered a typical feature of System 1
processing. This supports the assumption that System 1 is active while undergoing a typical thin slices
rating situation. The fact that these associations are related to teaching or school is not trivial since it
may have consequences for rating results received via the thin slices technique. Positive or negative
biographic memories respectively individual experiences may impact thin slices ratings of instructional
quality. Further investigations of a potential effect of individual experiences on the accuracy of thin
slices ratings are necessary.

As expected, several of the codes that reflected System 1 processing occurred particularly often
in the Thin Slices Situation, yet some unexpected results emerged. We expected more emotions to occur
in judgments based on first impressions because emotional processing is explicitly linked to System 1
(Evans, 2008; Kahneman, 2011). However, we found the opposite: more emotions were detected in
judgments based on more information instead of in judgments based on first impressions. A particularity
of the German language might contribute at least partly to this finding, though. The German word for
feeling (“Gefiihl”’) can carry two semantically different meanings: One refers to an emotion or a feeling
and the other refers to an assumption or a hunch. Hence, the validity of this code may be doubted.

The halo effect is a type of cognitive bias in which one aspect of a person influences the
judgment of other aspects—a bias that is seen as typical for System 1 (e.g., Kahneman, 2011). In our
study, the majority of thin slices raters indeed exhibited the halo effect, indicating a superficial, holistic
cognitive approach. However, raters exposed to more information were also prone to the halo effect,
albeit to a somewhat lesser degree, suggesting that they, too, possibly processed information in System
1. In sum, it seems that thin slices raters of instructional quality are prone to the halo effect, but not
notably more prone compared to judgments based on more information.

All thin slices raters evaluated the information given in the video. From an evolutionary
perspective, first impressions tend to be easily pulled to the negative end of the evaluative dimension.
The fitness costs of an incorrect negative first impression are potentially lower than the fitness costs of
an incorrect positive first impression (Ambady & Skowronski, 2008; Nesse, 2005). A strong negative
interpersonal impression may be formed on the basis of very little information, and a positive
interpersonal impression may require a greater amount of informational input (Ambady & Skowronski,
2008). The fact that significantly more evaluations were negative than positive in verbal reports of thin
slices raters is in line with Ambady and Skowronski (2008), as well as the fact that we found
significantly more positive evaluations than negative in judgments based on more information. In sum,
we claim to have found robust evidence that thin slices raters’ evaluations are rather negatively than
positively.

The results of the lexical search indicated that participants assessing instructional quality based
on their first impression might operate holistically. Nisbett et al. (2001) define holistic thought as
involving an orientation to the context or the field as a whole, claiming that System 1 operates
holistically. The word “atmosphere” (Table 4) was used more frequently by thin slices raters than by
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raters relying on more information. In the context of assessing classroom videos, we interpret the
meaning of the word “atmosphere” as referring to the situation globally and as a whole, implying that
“atmosphere” is a marker of System 1. In sum, we claim to have found some evidence for holistic
information processing in thin slices judgments.

In summary, assessing instructional quality solely based on first impressions (i.e., thin slices
ratings) appears to be associatively, rather negatively than positively, prone to the halo effect, and
probably holistically. According to the literature of dual process theories of social cognition, these
results can be considered as typical processes of System 1. Accordingly, System 1 appears to be the
underlying cognitive system of thin slices ratings of instructional quality. Therefore, research question
1 can be considered confirmed.

6.2 Are Processes of System 2 dissimilar to Cognitive Processes of Thin Slices Ratings?

All participants appeared to rely equally on System 1. However, thin slices judgments seem to
rely to a much lesser degree on System 2 functioning than judgments based on more information (i.e.,
10-minute videos), which seem to involve both systems—System 1 as well as System 2. The data lead
to the conclusion that social cognition is initially dominated by System 1 processes, with System 2 being
activated after a while. It appears that System 1 processes constitute the essential first phase of social
cognition. These findings align with Mugg (2015) who claims that Type-1 and Type-2 processes are
generated at different times: At first Type-1 is activated and then, under some circumstances, Type-2
processes start to work. Type-2 processing occasionally overrides or intervenes on Type-1 responses
rather than producing responses all on its own (Mugg, 2015). Moreover, our results suggest that raters
with access to more information (i.e., 10-minute videos) altered their initial impression much more
frequently than thin slices raters. We found no evidence in the data that this change was abrupt or sudden.
Instead, we found various hints of evidence that the judgment evolved gradually (see 5.1). Based on the
results, we may claim that the transition from System 1 processing to System 2 processing is not abrupt;
rather, we can understand it as a gradual, with System 2 progressively taking over. Our results do not
provide an explanation of when System 2 is activated; however, according to our design, it appears to
occur around or after 30 seconds, but within ten minutes. Furthermore, we discovered evidence that
System 2 processing did not entirely nullify or override System 1 judgments but rather shaped, modified
or refined them. Only one participant mentioned once that she/he entirely changed the initial first
impression after a while. However, considerably more evidence was detected that the initial first
impression was only slightly or to a minor extent modified. Therefore, in hindsight, a more suitable
name for the code would have been “System 2 modifies System 1”. In sum, we claim to have found
evidence that System 2 is not the foundation of thin slices ratings, or only to a substantially lesser degree
compared to judgments based on more information.

Kahneman (2011) posits that more detailed and specific processing of information is a feature
of System 2. Deeper cognitive processing should enhance the encoding and recall of details. Considering
that thin slices judgments do not rely on deep elaboration (i.e., System 2), thin slices raters should report
less details than participants exposed to more information (10-minute videos). Our study confirms this
assumption. However, the research design may have confounding effects on the results. The amount of
information provided, such as the length of the video, rather than the depth of processing, may have
caused this finding. It is possible that longer videos simply lead to more details being memorized and
subsequently recalled.

We scrutinized the body of literature to determine which cognitive system generates
comparisons. System 2 can compare objects based on several attributes (Kahneman, 2011). Participants
exposed to more information made considerably more comparisons than thin slices raters. Consequently,
this finding appears to be evidence for the dissimilarity of typical processes of System 2 and the
cognitive processes underlying thin slices ratings.
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Based on what we know about System 2 functioning, we presumed that an evaluation can be
considered as a deliberate act involving the working memory and can therefore be subsumed to the
processes of System 2 (Evans, 2008; Evans & Stanovich et al., 2014). Given that System 2 processes
are not at activate in thin slices judgments, we did not expect thin slices raters to evaluate the given
information. Drawing on the evidence, thin slices raters evaluated the information to a lesser extent
compared to raters with access to more information, highlighting a clear distinction between cognitive
processes underlying thin slices ratings and processes of System 2.

In the present study, a cognitive strategy was operationalized in a broader sense. Two codes,
“Keep s.th. in mind” and “Item-Situation” (Table 1 and 2), represent cognitive strategies. They were
generated inductively based on the data and are very narrowly defined in comparison to what is
considered a cognitive strategy in the literature. However, they summarized how participants proceeded
and how they tried to solve the problem. The results indicate that the two codes occurred slightly more
often in judgments based on more information than in judgments based on first impressions. The code
“Keep s.th. in mind” refers to the strategy of memorizing the rating items before watching the next
classroom video. Hence, it is not clear whether this code is truly a valid indicator for a cognitive strategy
because some cognitive processes occurred already before the rating situation started (Fig. 1). The code
“Item-Situation” refers to participants trying to actively retrieving contents of the video while filling in
the rating questionnaire. Less thin slices raters tried to actively recall content from the video while filling
in the rating questionnaire in contrast to participants observing 10-minute videos. In sum, these findings
are partly in line with Stanovich (2009) because he exclusively attributes strategic operation as being
part of System 2 processes.

In summary, we claim that research question 2 is confirmed, as the cognitive processes
underlying thin slices ratings of teaching quality seem to be dissimilar from typical processes of System
2. Based on our data, we posit that thin slices judgments derive very little from analytic or reflective
processes. Instead, thin slices judgments predominantly rely on System 1 processes. In comparison, the
judgments of participants assessing teaching quality based on 10-minute video clips appear to be initially
dominated by System 1 processes, but over time, these judgments are gradually refined and modified
with the involvement of System 2.

7. Limitations and Future Directions

The present studies pursued a rather innovative and unconventional approach. To obtain some
humble glimpses into the black box of the human mind, we set up two rating situations by implementing
a typical thin slices situation and by approximating the rating procedure of a typical classroom
observation study (Hardy et al., 2011; DESI-consortium, 2008). The aim was to detect the cognitive
processes underlying thin slices ratings of teaching quality. Although the results seem to be in line with
the body of literature, some limitations need to be pointed out.

In total, the rater sample consisted of 20 psychology undergraduates. While the sample size was
relatively small, it was deemed adequate for our study. (see Begrich et al., 2017). However, further
research with a larger sample could carve out some cognitive processes or other phenomena more
precisely, resulting in a refinement of the codes. Moreover, a larger sample could contribute to a more
robust interpretation and generalization of the results. In particular conducting the study with a different
rater sample would be interesting. For instance, thin slices raters mentioned frequently associations to
their own school days. These associations had the same content (e.g., school, teachers, classes) as the
stimulus material (classroom videos). Only undergraduate psychology students were invited as raters in
the present study. Conceivably, this rater population has rather positive associations to their own
schooling. A different rater population, with rather negative associations to their own schooling, would
potentially produce different results. Further research should consist of a more diverse sample of raters.
In a current study, we examine the accuracy of diverse thin slices rater samples with varying levels of
expertise (children, undergraduates, teacher trainees, educational experts and adults with unfortunate
educational careers).
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In retrospective think aloud protocols, verbalization problems might arise, whereas concurrent
think aloud protocols might negatively impact task performance (Van Den Haak, 2003). To avoid
interference with the rating process, the think aloud protocols were generated retrospectively. Therefore,
we used the confrontational video as a stimulation for participants. In both rating situations (SliceS and
LongS), retrospective think aloud protocols were used alike. The results should not be influenced by the
retrospective think aloud protocols because they were applied in both rater groups.

In order to explore the cognitive processes underlying thin slices ratings, we decided to develop
an innovative, unconventional and risk-taking approach. To obtain meaningful results, we designed a
typical thin slices rating situation and intended to approximate a conventional observer rating situation
(e.g., Hardy et al., 2011; DESI-consortium, 2008). Various parameters of the research design could have
been varied, or even a completely different design could have been set up. In the thin slices rating
situation, the time for completing the questionnaire was restricted to 30 seconds. Young, educated
adults, who had time to study the items before the experiment started, can answer six simple items,
recurring ten times for each teacher, in 30 seconds. Our previous thin slices research indicated that thin
slices raters do not need more than 30 seconds to complete the rating of six simple items. Further, this
is sustained by the very low rate of missing data in the rating items (0.7 %). Moreover, inferring from
survey research (Yan & Tourangeau, 2008), we conclude that the answering time for six items should
not exceed 30 seconds.

8. Theoretical and Practical Implication

Untrained raters without teaching experience or didactic knowledge are able to assess
instructional quality reliably and validly solely on the basis of 30-seconds classroom videos (Begrich et
al., 2017, 2020, 2021). Researcher applying the thin slices technique to assess instructional quality often
encounter skepticism and disbelief from fellow colleagues from the scientific community concerning
the accuracy of thin slices ratings. How is such accuracy possible without analyzing and reflecting
properly? The present study may contribute a piece to the puzzle on how thin slices ratings can yield
accurate results without actively analyzing longer classroom videos (e.g., 10 minutes, 45 minutes or
even longer). The fact that thin slices raters cannot actively analyze, reflect or think about the classroom
videos is perhaps the clue to the solution. Thin slices raters rely on a different, highly powerful cognitive
system of information processing: System 1 of dual process theories of social cognition (Kahneman,
2011; Stanovich et al. 2014). Conventional raters assessing full-length classroom videos rely
predominantly on System 2 (and probably to a minor extent on System 1). Strictly speaking, the fact
that thin slices raters do not have enough time to carefully analyze the given information is actually not
a drawback but a benefit because different cognitive processes are dominating judgment formation in
comparison to conventional ratings. This implies that thin slices ratings could become a promising
alternative to other forms of ratings.

Our study provides novel impulses for two different research strands: (a) for those who want to
use or have already used the thin slices technique, the results provide insights into the cognitive
processes involved in judgment formation and potential biases, and (b) for those working within the
conventional paradigm of systematic video ratings of instructional processes. In the present study, the
judgments of participants in a rating situation approximating a conventional observer study (10-minute
videos) also appear to be influenced by System 1. What conclusion can be drawn from this finding for
conventional observer studies (e.g., raters assessing instructional quality based on full-length videos)
and their training programs? Does the involvement of System 1 in conventional rating situations play
an important yet underestimated role in judgment formation? Can raters be trained to be vigilant about
the influence of an initial first impression? Should conventional raters be instructed to refrain from
letting their judgments be guided by their first impressions? Could this result in a diminished influence
of System 1 processes, causing raters to operate predominantly in System 2? However, it is questionable
whether processes of System 1 can actually be suppressed deliberately. Does the intentional attempt to
exclude or to reduce the influence of System 1 processes in conventional ratings of teaching quality
worsen the accuracy of these ratings. Further research is needed to unravel the interplay and distinct
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influences of System 1 and System 2 on impression formation in conventional rating situations of
instructional quality.

Keypoints

® Thin slices ratings of teaching quality, based on 30-second classroom videos, appear to rely on
typical cognitive processes of System 1 of dual process theories of social cognition.

& Thin slices ratings of teaching quality are associative and tend to be rather negative than
positive.

(* Ratings of teaching quality based on 10-minute classroom videos rely on both System 1 and
System 2 of dual process theories of social cognition, with System 2 possibly modifying an
initial judgment.
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Appendix

The questions of the guided interview

1. Atfirst, please tell us with regard to all videos and all questionnaires: What was going on in
your head while you were watching the videos and completing the questionnaires?

How did you arrive at your judgment? How did you proceed?

What was particularly difficult or easy?

How did your decision evolve? Was it rather reflective or was it rather a gut decision?

Did some impressions influence your ratings in particular?

o g~ w D

What was crucial for your decision? Was it rather the video or rather the questionnaire or

both?

7. Now let us talk about the teachers: Was something noticeable about the teachers, which was
specifically remarkable?

8. What about the audio content? How important was it?

9. On which sector of the screen did you focus?

10. Did you pay attention to the gesture, posture, voice or clothes of the teacher? If so, how did it
influence your ratings?

11. Did you notice a smile? If so, how did it influence your decision?

12. In how far was the attitude of the students, the atmosphere or the condition of the classroom

crucial for your ratings?
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