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Abstract
In this article, we report on the development of a novel, video-based measure of teachers’ moment-to-moment noticing as 
knowledge-filtered perception. We developed items to capture teachers’ perception of similarity of their own teaching to the 
teaching shown in three short video clips of authentic classroom instruction. We describe the item design and relate teach-
ers’ moment-to-moment noticing to their reflective noticing as measured by judgements of similarity teachers provided after 
viewing each video. Consistent with theory, correlations were of moderate size and provided evidence that the measures 
captured somewhat different information. We suggest that the difference can be explained by different cognitive processes: 
the moment-to-moment measure primarily captured noticing as a function of bottom-up (nonconscious) processes, while 
reflective noticing engaged top-down (conscious) processes. We conclude by considering strengths and limitations of this 
novel approach and the usefulness of differentiating between bottom-up and top-down processes to characterize existing 
measures of teacher noticing.

1  Introduction

Interest in research on teacher noticing has been growing 
over the past decade, at least in part because of its promise 
for teacher learning (Russ et al. 2016; Sherin and Star 2011). 
Typically, learning to notice involves the exploration and 
analysis of teaching outside the classroom through lesson 
videos, which affords rich discussions and the consideration 
of multiple perspectives. In this context, noticing and associ-
ated measures capture noticing as a reflective skill. Meas-
ures of moment-to-moment noticing, on the other hand, have 
remained scarce, despite the value they bring to understand-
ing what teachers notice and attend to in an actual classroom 
situation. In this paper we report on a novel and innovative 

approach to measuring moment-to-moment noticing. Specif-
ically, we designed video-based items to measure perceived 
similarity of teachers’ own teaching to the teaching shown in 
short video clips of classroom instruction and examined the 
relationship between such moment-to-moment measures to 
reflective noticing as captured by teachers’ holistic similar-
ity ratings.

1.1 � The construct of teacher noticing

Far from being a single, uniform construct, different notions 
of noticing have developed (Choy et al. 2013; Sherin et al. 
2011a, b). One notion focuses on teachers’ ability to know 
what to attend to in a classroom and how to attend to it, 
which requires underlying knowledge and specific support-
ing skills (Sherin and Star 2011). This notion is closely 
related to the construct of professional vision as described 
by Goodwin (1994), which incorporates, next to the cog-
nitive aspects of noticing (knowledge-based perception), 
a socio-culturally constructed understanding of what is 
important to notice. In contrast, a more literal notion of 
noticing focuses on what teachers visually perceive or what 
captures their attention and not necessarily what is impor-
tant. Other researchers have proposed that noticing not only 
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encompasses perception and interpretation but also includes 
decision-making (Jacobs et al. 2010).

Clearly distinguishing between different notions of notic-
ing is not only important from a theoretical perspective for 
research and studies on noticing, but also for the develop-
ment of measures. In our study, we viewed noticing through 
a cognitive lens and less through a sociocultural lens as 
described by Goodwin. We aimed to measure moment-to-
moment knowledge-filtered perception, which we concep-
tualized as a noticing task that is filtered through teachers’ 
knowledge of their own practice.

Beyond reporting on the specific items we developed, this 
novel, video-based approach has potential to measure dif-
ferent notions of moment-to-moment noticing. It could be 
used to measure visual perception and attention, knowledge-
driven perception, or professional vision by selecting dif-
ferent types of classroom videos and by varying associated 
task prompts.

1.2 � Measures of teacher noticing

The majority of measures of teacher noticing capture notic-
ing as a reflective skill; fewer instruments measure noticing 
as it happens. To measure noticing as a reflective skill, teach-
ers may view videotaped classroom instruction, either short 
video clips or longer lesson segments of their own or other 
teachers’ teaching and identify and interpret moments in the 
video they notice as relevant (Karsenty and Sherin 2017; 
Santagata and Guarino 2011). In other studies, teachers are 
primed to focus on specific aspects of teaching (Blomb-
erg et al. 2014; Kersting et al. 2012, 2020). One version of 
these measures prompts teachers to stop the video when they 
notice an event and provide either verbal or written interpre-
tations of the event, while others ask teachers to view the 
entire clip before responding (Kersting et al. 2012). Meas-
ures of this general design are typically not timed. A strength 
of these measures is that they capture knowledge- and skill-
driven perception (Santagata and Yeh 2016) and thereby can 
provide evidence of teacher learning. A limitation of these 
measures is that it is less clear whether teachers can enact 
skills being measured in real time in the classroom. Further, 
these measures may not capture everything teachers notice 
because some instances may not be deemed relevant enough 
to report but may affect their noticing of later events. Lastly, 
such noticing creates the potential for reinterpreting specific 
moments from a normative stance rather than capturing each 
moment of noticing (Sherin and Star 2011).

Some studies attempt to measure immersed noticing 
through speak-aloud commentaries. In such studies, teach-
ers view either video of their own teaching or lesson vid-
eos from other teachers without the possibility of stopping 
the video and provide an ongoing commentary of what 
they notice (Carter et al. 1988). Without the possibility of 

stopping the video, such measures capture teachers’ ability 
to selectively attend from moment-to-moment to particular 
aspects of the teaching. These measures are well suited to 
mimic the sensory overload in actual classrooms and thus 
are more likely to provide evidence of what teachers attend 
to in a more authentic teaching situation. Such studies have 
been able to identify differences in the quality of noticing 
between expert and novice teachers (Carter et al. 1988). A 
limitation of ongoing commentary, however, is that percep-
tion will be affected during speaking, which may lead teach-
ers to miss new events as they complete their comments 
about previous events.

A different kind of measure of immersed noticing 
employs eye-tracking to capture teachers’ eye movements 
as they watch videos (van den Bogert et al. 2014) or actively 
teach in a classroom (Cortina et al. 2015). Such studies have 
been able to show that expert teachers’ attention is more 
focused than that of novices and that patterns of eye move-
ment are related to knowledge (Wolff et al. 2017; Cortina 
et al. 2015). An obvious strength of these measures is their 
nonconscious nature, as it is virtually impossible to con-
sciously control eye movement at length in the face of over-
whelming moment-to-moment perceptual information. A 
potential limitation, on the other hand, is that eye-tracking 
data may be noisy and capture aspects of teacher attention 
that are difficult to fully interpret. That is, because teacher 
attention may be purposeful (or not), it may be difficult to 
infer whether the teacher’s gaze was driven to a specific 
event in a video clip or classroom by their underlying knowl-
edge or by some other aspect.

We only know of one measure that aims to capture teach-
ers’ professional noticing as in the moment decision-making 
by constraining response time (Jeschke et al. 2019). In this 
measure of action-related skills, teachers view short video 
clips and are asked to respond verbally within seconds or 
the response times out. A unique and hybrid measure in this 
context are head mounted cameras (Karsenty and Sherin 
2017; Sherin et al. 2011b), which teachers turn on to capture 
something they notice to be important while teaching and 
are asked to reflect on later. A useful way to compare meas-
ures that capture noticing as a reflective versus moment-to-
moment skills is to consider the primary cognitive processes 
involved.

1.3 � Cognitive processes involved in noticing 
as a potentially useful approach to characterize 
existing measures

Broadly speaking, research in cognitive science is consistent 
with the way teacher noticing is conceptualized while adding 
important nuance. Recent research in visual and auditory 
perception has provided empirical evidence that what we 
perceive in the environment is influenced by conscious and 
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nonconscious expectations (de Lange et al. 2018). Research-
ers theorize that what we attend to is a combination of a 
conscious focus (top-down) and nonconscious, perceptual 
selection (bottom-up) (Lavie et al. 2004). Thus, top-down 
approaches may be described as knowledge-driven percep-
tion, are more effortful and explain why novel situations 
require more thoughtful focus. Bottom-up approaches may 
be described as knowledge-filtered perception and reflect 
noticing in familiar situations in which we seem to intui-
tively or automatically know where and what to look for.

From this perspective, measures of noticing that ask 
teachers to view a video clip and respond to it in writing 
without time constraints likely reflect some combination of 
bottom-up and top-down approaches. It is difficult to deter-
mine whether any given response represents what teachers 
effortlessly noticed, or if it represents teachers deliberate, 
knowledge-driven attention to specific aspects. For meas-
ures that prompt teachers to stop the video when they notice 
something and explain what they notice it is similarly diffi-
cult to determine which process predominantly led to teach-
ers’ in the moment noticing.

Speak-alouds without stopping the video are, at least, 
theoretically better suited to differentiate between both pro-
cesses. With increasing lengths of the classroom video, it 

is likely that teacher noticing reflects their bottom-up pro-
cesses because of sensory overload. Similarly, eye-tracking 
measures almost exclusively capture effortless, bottom-up 
processes as the assumption is that you cannot consciously 
control where you are looking. One reason to consider the 
cognitive processes involved in noticing is that measures 
of bottom-up processes are more likely to mimic noticing 
in the classroom. In other words, those instances teachers 
can notice effortlessly may be closer to what teachers are 
likely to notice in an authentic classroom situation, which 
directly affects instructional decision-making. Thus, taking 
the prevalence of cognitive processes (bottom-up or top-
down) involved in teacher noticing in to consideration might 
provide a useful way of characterizing existing measures 
along a continuum of nonconscious to conscious, as shown 
in Fig. 1. Note that the measures (colored boxes) serve as 
examples and are not intended to be a comprehensive list of 
existing instruments.

On the far left of the continuum, we situated visual-
perceptual research. Such research focuses primarily on the 
visual system ranging from neurophysiological studies to 
developmental studies. Within studies of noticing, specifi-
cally in teacher noticing, measures assume that individual’s 
visual systems are working and thus no measures are needed. 

Fig. 1   Knowledge-filtered perception engages bottom-up or non-
conscious processes that affect what is noticed in the moment or 
moment-to-moment. Knowledge-driven perception employs top-
down or conscious processes that are utilized in reflective notic-
ing and require conscious effort. From left to right example meas-
ures increasingly allow for more top-down processes. From the left, 
measures of basic visual figure detection (gold; Peterson and Sal-
vagio 2008), eye-tracking (red; Wolff et  al. 2017), stimulated video 
speak-alouds (orange; Carter et al. 1988), action-related skills (pink; 

Jeschke et al. 2019), CVA and CVA-M (blue; Kersting et al. 2012), 
cross-teacher comparison (yellow; Stockero and Rupnow 2017), 
within teacher analysis (navy; van Es and Sherin 2008). A unique 
measure within this conception are head mounted cameras (green; 
Sherin et al. 2011b) which asks teachers to quickly capture something 
they interpret to be important while teaching which they are then 
asked to reflect upon later, represented both under nonconscious and 
conscious access
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Studies using eye-tracking may be located mostly along the 
continuum within perception with an overlap into interpreta-
tion reflecting informed perception. Eye-tracking measures 
capture mainly nonconscious (bottom-up) processes. Most 
studies of professional noticing or professional vision focus 
primarily on how knowledge shapes perception by relying 
on conscious or reflective interpretation in which teachers 
are asked to reason about what they knowingly perceived (on 
the right side of Fig. 1).

Which of the two processes is more prevalent may depend 
on specifics, such as task, video clips, viewing and response 
time constraints. Measures of noticing that ask teachers to 
stop the video the moment they notice and explain, might 
tap more into teachers’ nonconscious bottom-up processes, 
while measures that allow for reflection might capture pre-
dominantly top-down processes. Research on decision-mak-
ing, which examines how teachers use what they perceive 
and interpret to make instructional decisions, is situated on 
the right end of the continuum. Approximate measures of 
teachers’ decision making (e.g., such as the CVA-M) may 
primarily capture top-down or conscious processes because 
no response time constraints are placed on teachers and 
teachers can view the video multiple times even though time 
stamps saved from participants suggest immediate responses 
and a single viewing.

As shown in Fig. 1, the relative sparsity of existing instru-
ments that measure knowledge-filtered perception and that 
afford substantive interpretation of what is noticed in effi-
cient ways motivated the development of the items we report 
on. We investigate the following two research questions:

1.	 Can we design a moment-to-moment measure of teach-
ers’ knowledge-filtered perception of similarity between 
teachers’ own teaching and the teaching shown in short 
video clips of authentic classroom teaching?

2.	 What is the relationship between this moment-to-
moment measure of teachers’ knowledge-filtered percep-
tion of similarity and a reflective measure of similarity 
as measured by knowledge-driven similarity ratings of 
those same teachers?

2 � Methods

2.1 � Sample

Two hundred and eighty-four 4th and 5th grade teachers 
from one of the largest school districts in the US completed 
the two noticing measures used in this study and a back-
ground survey. About 40 percent of participants reported 
that they taught 4th grade; another 40 percent taught 5th 
grade. The remaining teachers reported teaching multi-
ple grades including 4th or 5th grade (17%), while a few 

teachers reported teaching outside of our target grades 
(3%). The majority of the participating teachers stated that 
they obtained their teaching credential through a college 
or university (77%) and most held clear credentials (85%). 
Two-thirds of the participating teachers indicated to have at 
least 10 years (69%) classroom experience, and more than 
half of participating teachers had taught mathematics for at 
least 15 years. About 40 percent of teachers reported having 
majored in elementary education. The remaining teachers 
reported diverse undergraduate majors and indicated attain-
ment of their teaching credential through a graduate pro-
gram. Although the sample is a convenience sample with all 
the known limitations, teacher backgrounds and experiences 
were sufficiently diverse and thus teachers’ noticing abilities 
are likely to vary.

2.2 � Measures

2.2.1 � Developing items to measure moment‑to‑moment 
teacher noticing

The goal of the initial item development effort was to design 
items that capture teachers’ perceptions of their own teach-
ing, measured as moment-to-moment ratings of similarity 
with the teaching shown in short video clips of mathemat-
ics instruction. We hypothesized that teachers’ moment-to-
moment ratings would be driven by teachers’ knowledge-
filtered perception (bottom-up processes) and affect what 
teachers notice. We primed teachers to focus specifically on 
the mathematics by posing the following task for each of the 
three videos we selected “Using the controls—thumbs up 
and thumbs down—please indicate how similar your own 
teaching is to the way the math is taught in this video clip”.

2.2.2 � Selection of video clips

We selected three short video clips of authentic classroom 
instruction, about 1–2 min each, that varied in terms of 
the depth of the mathematics and the mathematical work 
students engaged in. Clip 1 features a teacher explanation 
prompted by a student question, Clip 2 shows students rea-
soning about the solution to a novel problem, and Clip 3 
depicts students modeling through manipulative use. Below, 
we describe the first video in more detail as an illustrative 
example.

The first clip features a teaching episode in which the 
teacher addresses a student question about the standard algo-
rithm of multiplication with the whole class. The question 
is about the purpose of using a “0”. To address the question, 
the teacher poses a problem on the white board and solves it 
together with the students. After multiplying by the number 
in the ones-place, the teacher moves on to multiplying the 
number in the tens-place. When the teacher writes down 
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the partial product starting in the tens-place, she adds the 0 
in the ones-place. She then refers to the “0” as placeholder, 
holding the space in the ones-place. Although this explana-
tion may be useful because it is easy to remember, it falls 
short of making the underlying mathematics visible; that 
is, although it may seem that we multiply two single-digit 
integers, in actuality we multiply a single digit integer and 
a number in the tens.

We selected this video because we hypothesized that the 
teaching in the video had sufficient variability to produce 
differences in teachers’ moment-to-moment perceptions of 
similarity. For example, we anticipated that teachers who in 
their own classrooms strive to make the underlying math-
ematics visible may notice the limitations of the placeholder 
explanation and therefore perceive dissimilarity at that point 
in the video, while teachers, less focused on the depth of the 
mathematics, may not notice the limitation and therefore not 
identify dissimilarity. Similarly, we anticipated that teach-
ers who themselves seek to engage students in doing the 
mathematical work may notice dissimilarity to the teaching 
shown in the video clip.

The remaining two videos varied along those same 
dimensions. In Video 2, the teacher presents a word problem 
that translates into 1 divided by 2/3 to have students think 
conceptually about what it means to divide by a fractional 
amount. After posing the problem, the teacher invites stu-
dents to share their thoughts about how to solve the problem. 
The third video features a teaching episode on modeling 
multiplication of fractions through paper folding using 
the area model (“hamburger” and “hot dog” folding). The 
teacher scaffolds both the activity and the mathematics for 
the students who follow along and obtain the correct answer 
by counting how many pieces are double shaded (numerator) 
out of the total number of pieces (denominator).

Broadly speaking, we may characterize the first clip as a 
well-executed teacher explanation, focused on procedural 
not conceptual understanding, of how to use the traditional 
multiplication algorithm with the teacher doing most of the 
mathematical work. We may characterize the second video 
as an example of teaching that is focused on a deeper under-
standing of the mathematics with students doing most of 
the mathematical work, leveraging their prior knowledge 
to solve a novel problem in an informal way. The last video 
shows a focus on active engagement with the mathematics 
using manipulatives, but without making the deeper mathe-
matical ideas underlying multiplication of fractions explicit.

2.2.3 � Data collection that yielded the time series data

To capture teachers’ perceived similarity with the teaching 
shown in the video clips, we asked teachers to view each clip 
and, using a thumbs-up and down button, indicate similarity 
moment-to-moment on a scale ranging from − 50 to + 50. 

On this scale, + 50 indicates teachers’ own teaching of the 
mathematics to be highly similar, 0 indicates not similar or 
dissimilar, and − 50 indicates teaching that is highly dis-
similar. Teachers similarity ratings were recorded each sec-
ond, producing complex time-series data for each teacher 
for each clip.

We hypothesized that this item design would greatly 
reduce opportunities for engaging reflective skills and 
ensure that teachers rely on knowledge-filtered perception 
when providing their similarity ratings. Similar designs have 
been used in psychology to capture automatic (bottom-up) 
processes and reduce the activation of conscious (top-down) 
processes due to time constraints and the requirement of 
continuous responses (Nosek et al. 2011).

To further ensure that teachers continuously provide 
moment-to-moment ratings of similarity, the interface gives 
a warning after 4 s of inactivity and stops the video at 6 s 
if no new ratings were made. We also built in a decay of 5 
points per second pulling towards 0 to entice teachers to 
continuously affirm their ratings. Finally, to reduce the pos-
sibility for reflective analysis of the teaching events, teachers 
did not have the option to stop or rewind the video or to re-
record their responses. Figure 2 shows Item 1 on the http://
www.tekno​clips​.org interface.

2.2.4 � Rating scale items assessing similarity

After completing the moment-to-moment ratings of per-
ceived similarity, we also asked teachers to provide a holis-
tic rating of perceived similarity as a reflective measure. 
Teachers holistically rated how similar the teaching of the 
mathematics in each video is to their own teaching on a 
4-point scale (4 = strongly agree, 3 = agree, 2 = disagree, 
and 1 = strongly disagree). For each clip, we asked teachers 
to rate a unique and clip-specific statement focused on the 
mathematics: “The way this teacher clarifies how to use the 
algorithm for multiplying whole numbers is similar to the 
way I help my students deepen their understanding of the 
math” for Clip 1; “The way the teacher allows students to 
struggle with the math is similar to the way I teach” for Clip 
2; and “The way this teacher uses manipulatives to multipli-
cation of fractions is similar to the way I help my students 
deepen their understanding of the math” for Clip 3.

3 � Analysis and results

3.1 � Moment‑to moment similarity ratings 
as evidence of teachers’ knowledge‑filtered 
perception

Individual teacher ratings can be interpreted as teachers’ 
moment-to-moment noticing of similarity or dissimilarity 

http://www.teknoclips.org
http://www.teknoclips.org
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of their own teaching to teaching events related to the mathe-
matics in the video clips. Of particular interest are steep rises 
and steep declines as they represent salient instances of per-
ceived similarity or dissimilarity. As shown in Fig. 3a, dur-
ing the first 20 s of the video in which the teacher takes up 
a student’s mathematical question about the algorithm, the 
responding teacher notices similarity to their own teaching. 

The slow decrease from 20 to around 35 s, during which the 
teacher in the video begins solving the example problem on 
the board, is noticed as becoming increasingly less similar. 
The sharp increase at around 50 s corresponds to the teacher 
in the video carefully using place value language, which the 
responding teacher notices as being relatively more similar 
to their teaching. Between 80 and 105 s the teacher in the 

Fig. 2   Moment-to-moment measure of teachers’ knowledge-filtered perceptions

Fig. 3   Single raw teacher response, single smoothed teacher response, Clip 1 4-cluster solution
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video introduces the “0” as placeholder, which is perceived 
by the responding teacher as being similar to their own 
teaching, while the subsequent explanation of its function 
in the algorithm is noticed as being increasingly dissimilar.

It is important to note that what teachers are noticing as 
similar or dissimilar depends on their knowledge-filtered 
perception. We asked teachers to focus on similarity related 
to the mathematics and interpretations reflect this framing. 
It is, however, possible that some teachers were not able 
to maintain this framing as they engaged in this task and 
noticed similarity more broadly. For example, they may 
perceive similarity in classroom structure and activities 
or teacher moves, which introduces noise into the data. In 
either case, noticing reveals the knowledge-filtered percep-
tion of individual teachers.

3.2 � Analyzing teachers’ moment‑to‑moment 
similarity ratings captured as time‑series data

Some studies might focus on individual teachers’ noticing. 
Other others may seek to understand teacher affinity to rel-
evant underlying constructs, such as reform-oriented versus 
traditional teaching or professional vision. In these cases, 
identifying teachers with similar noticing response patterns 
might be of interest and justify loss of detail inherent in 
aggregation.

To identify groups of teachers with similar response pat-
terns, we clustered teachers’ moment-to-moment ratings. We 
analyzed the time-series data reflecting teachers’ moment-
to-moment similarity ratings in three steps. To reduce noise 
in the data, specifically due to decay, we first applied a 5-s 
convolutional window (Goodfellow et al. 2016). As a result, 
many of the small changes in similarity observable in Fig. 3a 
are removed in the “smoothed” data shown in Fig. 3b. Both 
(a) and (b) represent individual teachers’ knowledge-filtered 
perception of similarity. Second, we clustered the smoothed 
data using Gaussian mixture modeling (Scrucca et al. 2016) 
to identify groups of teachers based on similar patterns of 
noticing. We obtained a 4-cluster solution for Clip 1 (shown 
in Fig. 3c), indicating four distinct groups of teachers. We 
obtained a 5-cluster solution for Clip 2, and a 4-cluster solu-
tion for Clip 3 (both not shown here).

3.3 � Cluster interpretation

As shown in Fig. 3c, teachers’ smoothed moment-to-moment 
ratings (N = 284) reduced to four clusters. Cluster A, repre-
sented by the orange line, can be described as “up and over”, 
and shows little variability. It indicates that teachers’ in this 
cluster perceived the teaching of standard multiplication 
algorithm to be highly similar to their own teaching.

Cluster B shows increasing perceived similarity (red line) 
moving from not similar or dissimilar to highly similar by 

the end of the clip. This cluster reflects that responding 
teachers’ increasingly notice the way the teacher explains 
the algorithm and engages the students in the mathematics 
is similar to their own teaching. The increasing pattern may 
provide evidence that prior noticing affects later noticing.

Teachers in Cluster C (green line) appear to notice the 
quality of the mathematical explanation because the cluster 
pattern mirrors changes in the depth of the mathematics. 
While responding teachers in this group initially may notice 
similarity to the teacher’s careful and intentional use of the 
place value language, they notice increasing dissimilarity 
as the teacher in the video misstates the partial products of 
50 × 6 as 5 × 6. The individual response shown in Fig. 3a, b 
is part of this pattern.

Cluster D can be described as “flatliners” (blue line) and 
shows little variability. It indicates from start to finish little 
or no similarity between the teaching in the video. It is diffi-
cult to interpret this cluster with certainty. Assuming that all 
teachers do teach the multiplication algorithm as part of the 
curriculum, they may teach it in a different way or engage 
students with the mathematics in different ways. It is also 
possible that some teachers in this group did not complete 
the task as intended. A limitation of our noticing task is that 
expressed dissimilarity does not necessarily provide enough 
information on what those teachers actually do.

For the purpose of this study, we rank-ordered clusters 
in terms of overall perceived similarity (Cluster A = highly 
similar = 4, Cluster B = similar = 3, Cluster C = little similar 
somewhat dissimilar = 2, and Cluster D = dissimilar = 1) to 
be able to relate them to teachers’ reflective noticing scores. 
Although not reported on here, clusters for Clips 2 (5 clus-
ters) and 3 (4 clusters) were similarly interpretable and rank-
ordered for analysis.

3.4 � Teachers holistic self‑ratings as reflective 
measure of perceived similarity

Distributions for teachers’ holistic ratings of similarity 
were fairly consistent across clips. More than two thirds of 
teachers agreed or strongly agreed that the way the teacher 
explains the algorithm is similar to how they explain it, 
while less than a third disagreed. For Clip 2, three quarters 
of the teachers agreed or strongly agreed that their “own stu-
dents productively struggle with the mathematics in similar 
ways the students in the video do”. This is interesting and 
does not reflect findings from observational studies of teach-
ing. The high endorsement might indicate that teachers did 
not notice the more nuanced qualities that constitute produc-
tive struggle and instead noticed that the teacher in the video 
poses a problem that is collaboratively worked on. It is also 
possible that normative understandings about high quality 
instruction influenced teachers’ reflective similarity rating. 
For Clip 3, about 75% of teachers agreed or strongly agreed 
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that the way manipulatives were used to deepen the students’ 
understanding of the math is similar to their own teaching.

Taken together, the holistic ratings suggest that the 
large majority of responding teachers perceive the teaching 
shown in all three video clips as similar to their own teach-
ing although the videos exemplify three distinct styles of 
teaching the mathematics, suggesting measurement error or 
response bias. Next, we explore how these holistic ratings 
relate to teachers’ clustered moment-to-moment ratings of 
perceived similarity.

3.5 � Moment‑to moment similarity clusters 
compared with teachers’ holistic self‑ratings

To better understand the relationship between teachers’ 
moment-to-moment and their reflective similarity measures, 
we correlated teachers’ cluster membership, rank-ordered 
for similarity, with teachers’ holistic ratings. Correlations 
are shown in Table 1.

Table 2 shows that teachers’ moment-to moment-per-
ceptions of similarity as measured by their rank-ordered 
cluster membership show medium size correlations with 
teachers’ holistic ratings (Clip 1: r = 0.275, p < 0.001; Clip 
2: r = 0.358, p < 0.001; and Clip 3: r = 0.369, p < 0.001). The 

correlations provide empirical evidence that both measures 
capture perceived similarity as we expected. The moderate 
size of the correlations, however, also indicates important 
differences between teachers’ noticed similarity. We suggest 
that the difference can be explained by different cognitive 
processes: the moment-to-moment measure primarily cap-
tures noticing as a function of bottom-up (nonconscious) 
processes, while reflective noticing engages top-down (con-
scious) processes.

These results are consistent with both theory and empiri-
cal studies on implicit measures (Hedge et al. 2018) and 
provide evidence of reflective and possibly normative pro-
cesses altering teachers’ perceptions (Nosek et al. 2011). 
The moment-to-moment similarity ratings would be consid-
ered more accurately reflecting similarity and be closer to 
what teachers can actually notice and attend to in their own 
classroom, while the holistic ratings would be more likely 
to reflect intentional or unintentional bias, either perceptual 
or normative.

4 � Discussion

In this article, we reported on the development of a novel 
video-based approach to measuring moment-to-moment 
noticing as teachers’ knowledge-filtered perception. The 
items we developed were designed to capture teachers’ 
perceived similarity of their own teaching to the teaching 
shown in video clips. We found that teachers’ moment-to-
moment measures were moderately and positively related 
to their reflective measure of similarity. We observed that 
the majority of variance in each measure is unique, which 
likely indicates differences between measuring bottom-up 
and top-down perceptual processes. In other words, simi-
larity as noticed by teachers’ moment-to-moment through 
knowledge-filtered perception differs notably from similarity 
based on reflective noticing. Our findings are consistent with 
theory and studies on implicit measures that “attempt to cap-
ture the psychological causes of social perception, judgment, 
and action that might not be accessible through introspective 
experience or be reported when asked, even if the respondent 
could report them accurately” (Nosek et al. 2011, p. 152). 
Based on the promising findings, this novel approach, which 
offers several advantages, warrants further study to more 
fully explore its usefulness for measuring teacher moment-
to-moment knowledge-filtered noticing.

First, the video-based measure is fast, easy, and scalable 
and can complement existing measures of in-the-classroom 
noticing, such as eye-tracking and mounted cameras, as an 
efficient and cost-effective outside the classroom option. 
Second, the basic item design, with its continuous ratings, 
video stopping and decay functions, likely captures what is 
automatically and truly noticed. Third, interpreting what is 

Table 1   Teachers holistic ratings of perceived similarity of teaching 
shown in video clips

The percentages may not be 100% due to rounding

Strongly agree Agree Disagree Strongly 
disagree

Algorithm 65 (23%) 140 (49%) 63 (22%) 16 (6%)
Struggle 77 (27%) 170 (60%) 35 (12%) 2 (1%)
Manipulative 85 (30%) 132 (46%) 55 (19%) 12 (4%)

Table 2   Correlations between teachers’ rank-ordered cluster member-
ship and holistic similarity rating by clip

Values in square brackets indicate the 95% confidence interval for 
each correlation. *Indicates p < .0.05. ** Idicates p < .0.01. *** Indi-
cates p < .0.001

Moment-to-moment similarity 
clusters

Reflective similarity Clip 1 Clip 2 Clip 3
Clip 1: algorithm explana-

tion
0.275*** 

[0.157, 
0.373]

Clip 2: student struggle 0.358*** 
[0.253, 
0.456]

Clip 3: manipulative use 0.369*** 
[0.245, 
0.432]
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being noticed might be fairly straightforward because teach-
ers’ moment-to-moment ratings can be mapped on the teach-
ing events in the video clips, provided the task is sufficiently 
focused and provides adequate priming. Another strength 
of this approach is that it can be modified to measure dif-
ferent notions of noticing in the moment, including profes-
sional noticing and professional vision, constructs for which 
moment-to-moment measures have remained scarce due to 
the complexity and invisibility of in-the-moment teacher 
noticing (Jacobs 2017). A further strength of this approach 
is that moment-to-moment noticing can be analyzed at the 
individual and at the group level through clustering. While 
the time-series data may be particularly useful to identify 
very detailed instances of what a single teacher noticed, for 
example, for diagnostic purposes or to document learning to 
notice over time, the clusters are useful to understand larger 
patterns of noticing for groups of teachers.

At the same time, individualized and cluster or group 
level measures also pose some challenges to interpretation 
because the broader patterns captured in the clusters might 
lead to interpretations that are not fully reflected in teach-
ers’ individual noticing. Thus, more work is needed to better 
understand in which kind of studies individual or group level 
noticing measures are more informative.

Priming is another question that deserves further inves-
tigation as it directly affects the meaning of scores. In this 
study, we primed teachers to perceive similarity focused 
on the mathematics. However, there is some evidence in 
individual responses that may reflect noticing of non-math-
ematical events, most notably interpersonal teacher com-
ments. How to clearly and effectively frame the task, includ-
ing priming, will be instrumental to interpreting individual 
and group level noticing with confidence. One can envision 
task prompts to be very open, such as “Indicate what you 
like about the teaching in this video clip” or more narrowly 
focused “Indicate when student thinking is made visible”.

A related and potentially useful design feature supporting 
interpretability is the selection of video clips. It appears that 
video clips that prompt greater variability in knowledge-
filtered perception both at the individual and the group level 
provide more information to anchor interpretation. In our 
study, noticing trajectories that showed little variation were 
more difficult to interpret than those with more variation. 
Selecting video clips with specific teaching events that align 
with or are relevant to different noticing notions may allow 
greater interpretative certainty.

For this article we analyzed teacher noticing for each 
video clip separately. At the outset of the study, however, 
we conceptualized video clips as items that together form a 
measure of perceived similarity. Figuring out ways to com-
bine noticing across clips in meaningful ways will provide 
opportunities to conduct more in-depth psychometric analy-
ses. Some implicit measures developed within psychology 

have been found to be unreliable by traditional standards but 
highly predictive of actual behavior (Dang et al. 2020). One 
way to investigate this further is to explore the relationship 
between this moment-to-moment measure of noticing and 
decision-making in real classrooms.

Finally, we suggested organizing measures of teacher 
noticing along a continuum of conscious access reflected 
in underlying cognitive processes. On this continuum, we 
may envision this measure to fill a noticeable gap in cur-
rent measures of knowledge-filtered, nonconscious, bottom-
up processes. Whether conceptualizing noticing measures 
from this cognitive process perspective will be beneficial to 
research on teacher noticing requires further study.
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