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Abstract
Teacher noticing can be an important element in improving teaching and students’ mathematical success. While the focus 
of the international project Learning from Lessons was on teacher learning, in this paper we report what mathematics 
teachers noticed and claimed to learn through the process of planning, teaching, and reflecting on their lessons. The study 
involved teachers and research teams from three countries (Australia, China and Germany) with different cultures, contexts 
and pedagogies. The explicit goal of the current study was to identify commonalities and differences with respect to those 
aspects that teachers noticed during their teaching. A multiple case study with three teachers, one from each of the three 
participating countries, was conducted using prompting questions to facilitate teacher reflection. The process of defining 
and refining categories for teacher noticing was implemented in the methodology. The findings suggest that there were 
many commonalities across the cases despite the different cultural and individual backgrounds of the teachers. The specific 
topic and individual lessons as well as the teachers’ expectations based on their lesson planning seemed to influence what 
the teachers noticed in their teaching process. The study highlights the importance of attending to the situational aspects of 
teacher noticing and learning.

Keywords Teacher noticing · Teacher reflection · Teacher learning · Cross-cultural comparison · Multiple case study · 
Lesson planning

1 Introduction

Both teacher knowledge and teaching quality are the focus 
of current international research (e.g., MET, 2013; OECD, 
2014; Peng et al., 2014). However, teacher knowledge con-
struction in situ is less well researched. The international 
research project Learning from Lessons1 (LfL) particularly 
focused on studying the construction of teacher knowl-
edge in situ through their day-to-day teaching practice. The 
major premise of this project was that teachers learn from 
the act of planning and teaching a lesson. Rather than ask-
ing what it is that a teacher must already know in order to 

teach effectively, the LfL project sought to investigate what 
a teacher might learn through their teaching activities in the 
classroom. Our study deliberately involved three countries 
with different cultures, contexts and pedagogies (Australia, 
China and Germany) since its primary goal was to identify 
differences as well as commonalities with respect to how 
teacher learning takes place in different countries.

The research design of the project was piloted in an ear-
lier study (D. M. Clarke2 et al., 2015) in which teacher learn-
ing was operationalised in terms of teachers’ declarative 
“claim to know” (epistemic claim) and a recounted intended 
or enacted change in the individual practice (adaptive prac-
tice) based on teachers’ reflections of their lesson planning 
and teaching. The teachers’ reflections provide an indication 
of teacher learning (e.g., Hiebert et al., 2003; Mason, 2010). 
But as Mason (2010) states, “before […] this retrospective 

 * Andrea Peter-Koop 
 andrea.peter-koop@uni-bielefeld.de

1 Bielefeld University, Bielefeld, Germany
2 University of Melbourne, Parkville, Australia
3 Australian Catholic University, Fitzroy, Australia
4 Beijing Normal University, Beijing, China

1 This research was supported under Australian Research Council’s 
Discovery Projects funding scheme (Project number DP170102540).
2 D. J. Clarke refers to David Clarke, D. M. Clarke to Doug Clarke—
David’s brother.

http://crossmark.crossref.org/dialog/?doi=10.1007/s11858-022-01361-7&domain=pdf


258 M. Damrau et al.

1 3

work can be done, there has to be some data. Something has 
to be discerned and noticed” (p. 33).

Therefore, this paper particularly focuses on teacher 
noticing as a part of teachers’ in situ learning. As teacher 
noticing emphasises classroom interactions as a central 
object in teaching practice, it is important to study teacher 
noticing in the act of teaching (Jacobs & Spangler, 2017). 
Teacher noticing has been described as “socially and 
culturally constructed” (Louie, 2018, p. 61), which is more 
thoroughly understood within a particular socio-cultural 
context (Yang et al., 2021). Our study aims to examine 
what three middle school teachers from contrasting contexts 
(Australia, China and Germany) notice as part of their 
classroom teaching.

2  Teacher Noticing

Every act of teaching depends on noticing: noticing what 
children are doing, how they respond, evaluating what is 
being said or done against expectation and criteria, and 
considering what might be said or done next (Mason, 2002, 
p. 7).

Teacher noticing, in the context of the mathematics 
classroom, has been the focus of many research projects in 
the last two decades (e.g., Mason, 2002; Santagata et al., 
2021; Sherin et al., 2011). An early conceptualisation of 
noticing involved seeking to understand what teachers “look 
and listen for while they teach” (Erickson et al., 1986, p. 
ii). Since then, various conceptualisations have developed, 
starting with what teachers attend to within an instructional 
setting, to later including interpreting and responding to 
particular events (V. R. Jacobs et al, 2010). Each of these 
are situated in classroom interactions which are seen as 
central to teacher noticing (van Es & Sherin, 2002). König 
et al., (2020, under review, cited from Santagata et al., 2021) 
identified four categories in which theoretical frameworks of 
teacher noticing can be allocated: a cognitive psychological 
perspective, a socio-cultural perspective, a discipline-
specific perspective and an expertise-related perspective. 
The cognitive psychological perspective puts a focus on the 
mental processes of teachers’ noticing. It is based on van Es 
and Sherin (2002), who defined teacher noticing as having 
the following three components: “(a) identifying what is 
important or noteworthy about a classroom situation; (b) 
making connections between the specifics of classroom 
interactions and the broader principles of teaching and 
learning they represent; and (c) using what one knows 
about the context to reason about classroom interactions” 
(p. 573). In 2021, van Es and Sherin introduced a new 
facet to the construct of noticing that they termed shaping. 

This refers to teachers’ active construction of interactions, 
in the midst of noticing, to access additional information 
about student thinking. A recent conceptualisation of 
teacher noticing that Santagata et al. (2021) also allocated 
to this perspective is the perception, interpretation, 
decision-making (PID) model (Kaiser et al., 2015). The 
authors explicitly distinguished between three facets: “(a) 
perceiving particular events in an instructional setting; (b) 
interpreting the perceived activities in the classroom; and 
(c) decision-making, either as anticipating a response to 
students’ activities or as proposing alternative instructional 
strategies” (p. 374). In contrast to research focussing solely 
on classroom interactions and in particular student thinking 
(e.g., Colestock & Sherin, 2015; Dreher et al., 2021; Huang 
& Li, 2012), the PID model broadens the focus to a variety 
of teaching aspects (Yang et al., 2020). The socio-cultural 
perspective comprises theoretical frameworks of noticing to 
a “socially organized and situated” (Santagata et al., 2021, 
p. 121) concept. This perspective is based on the work 
of Goodwin (1994). Within this perspective the focus is 
“on communities of practice, use of artifacts, as well as 
social and cultural norms that frame and inform teacher 
noticing” (Santagata et al, 2021, p. 121). For example, in 
the work of Dreher et al. (2021), the discussion on teacher 
noticing is situated in a cross-cultural context between 
Asian and Western countries. They argue that most studies 
implicitly or explicitly use a normative frame of reference 
of what teachers should notice in order to demonstrate 
teaching expertise (e.g., Choy et al., 2017; Stockero & 
Rupnow, 2017). This study emphasises the influences of 
cultural norms on teacher noticing. The third perspective, 
a discipline-specific one, draws from the work of Mason 
(2002) and emphasises the “importance of raising teachers’ 
presence, awareness, and sensitivity of students and their 
understanding of the subject matter” (Santagata et al., 2021, 
p. 121). Although Santagata et al. (2021) acknowledge 
that this approach shows similarities to the cognitive 
psychological perspective, the focus is on the teachers’ 
sensitized awareness according to Mason (2002). Research 
allocated to the last perspective identified by Santagata et al. 
(2021), the expertise-related perspective, compares experts 
and novices noticing skills. As an example, Yang et al. 
(2021) conducted a comparative study between experienced 
and less experienced teachers in China, revealing how 
teacher noticing is influenced by teaching experience.

Our theoretical framework best fits into the cognitive 
psychological perspective, as “studies that are grounded 
in this perspective also contribute to our understanding of 
the nuances of noticing and provide frameworks and tools 
that other teacher educators can use to design their own 
teacher learning activities” (Santagata et al., 2021, p. 121), 
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which we seek for in this paper. Like Kaiser et al. (2015), 
the LfL team expands on the idea of teacher noticing by 
focusing not only on student thinking but also on instruc-
tion, mathematical content, and teacher’s knowledge. 
These categories emerged from the project’s pilot study 
(D. M. Clarke et al., 2015) and were intended to cover a 
broader focus of teaching and teacher knowledge (e.g., 
Johnson et al., 2017). Also, the context for noticing in the 
current study went beyond the classroom to include the 
teachers’ planning or preactive activities, as described by 
Dindyal et al. (2021). In the case of LfL, preactive activi-
ties included the teachers being observed as they engaged 
with the mathematical tasks, as a student might in the 
lesson to come. Dietiker et al. (2018) proposed the notion 
of curricular noticing to describe how teachers recognize 
affordances and constraints of curriculum materials. The 
current research design seeks to provide evidence of what 
teachers identify as important or noteworthy in classroom 
and planning situations in a cross-cultural study. This 
study aimed to investigate teacher learning as situated 
practice, in curricular, organisational and cultural terms, 
so we also consider the socio-cultural perspective. In line 
with Ball (2011), we claim that noticing is a “culturally 
shaped perception” (p. 21), and therefore the cultural and 
individual backgrounds of the case study teachers are care-
fully considered in the discussion of the findings.

Jacobs and Spangler (2017) described three major 
approaches for studying teacher noticing. These were using 
researcher-selected artefacts of practice such as video 
and student work samples; retrospective reflections on 
teaching through interviews; and inferring teacher noticing 
from observation of teachers. In this paper, the approach 
of retrospective reflections on teaching a lesson has been 
extended by including reflections on the lesson planning 
through interviews conducted prior to the lesson. While 
video data of each lesson in the case studies were collected, 
these were not used to study teacher noticing. Rather, the 
video was employed to provide stimulus for teachers during 
the post-lesson interviews (see Chan et al., 2018). Through 
investigating teacher noticing in a broader way, the LfL 
research team sought to contribute to the body of research 
on teacher noticing during the teachers’ own practice and 
their retrospective reflections.

3  Methods

The LfL study employed multiple case studies in three 
countries, Australia, China, and Germany. The combination 
of the three countries was constructed in this project due to 
their differences in student achievement (OECD, 2014), in 
teacher professionalism and expertise (Tatto et al., 2012), 
and in the cultural diversity of the school communities 
(Thomson, De Bortoli & Buckley, 2013). Although three 
teachers from each country participated in the case studies, 
owing to space restrictions, only one teacher from each 
country is discussed in this paper.

In this paper, we examined three cases, one from each 
country, to address two research questions:

• What do the mathematics teachers from each country 
notice and claim to learn through the process of planning 
and teaching lessons when given researcher-developed 
lesson plans?

• What is similar (and different) about what they notice?

To gather background information on teachers’ 
knowledge, each case study teacher completed a set of 
assessment questions, drawing from the TEDS-M study3 
(Tatto et al., 2012) that included two kinds of items:

• Mathematical Content Knowledge items (MCK; e.g., 
teachers are shown a picture of two items wrapped 
with ribbon, one a cube and another a cylinder, and are 
required to determine which required the most ribbon)

• Pedagogical Content Knowledge items (PCK; e.g., given 
four addition and subtraction story problems, teachers 
are asked to nominate the two problems which Grade 1 
children would typically find most difficult to solve)

The results shown in Table 1 indicate that the teachers 
demonstrated very similar overall assessment results, which 
provides a strong case for comparability. A (multiple) 
case study methodology was chosen, as it allows for 

Table 1  Teacher demographics and work-related characteristics

Teacher 
pseudonym

Country Gender Age Years of teaching 
experience

Number of 
students

School type (grades) MCK & PCK scores

Sally Australia female 28 4 17 Primary school (1–6) 24/29 & 17/18
Ruo China female 33 10 40 Primary school (1–5) 24/29 & 15/18
Anna Germany female 48 7 22 Inclusive comprehensive 

school (5–13)
23/29 & 15/18

3 The official permission from the TEDS-M study authors is grate-
fully acknowledged.



260 M. Damrau et al.

1 3

the investigation of the interaction between individual 
teachers and their lessons in sufficient detail to identify 
teacher noticing, while accounting for classroom, school, 
and teacher characteristics. The research teams in the 
three participating countries agreed on the three topics for 
comparison–fractions, area of polygons, and transformations 
of figures. These topics were chosen because they have a 
prominent place in the curriculum of all three countries. In 
Australia and Germany, these topics are usually taught in 
Grade 6; while in China they are taught in Grade 5.

3.1  Participants

The national case studies were conducted over a period 
of several weeks between March 2018 and March 2020. 
Parental consent was obtained for all students in the 
observation classes taught by the teachers. Table 1 provides 
an overview of the participating teachers’ demographics, 
professional characteristics, and performance on TEDS-M 
items relating to MCK and PCK.

The three case study teachers demonstrated very similar 
knowledge scores, but they varied in age as well as their 
teaching experience.

3.1.1  Sally—The Australian (AU) case study teacher

Sally was teaching at a Catholic primary school with 
around 300 students in a semi-rural town. Sally taught 
within the Grade 5/6 learning space. Only students in 
Grade 6 constituted the class that Sally taught for the 
three lesson pairs for the project. The Australian school 
education system consists of preschool, primary schools 
(Grades K–6), and secondary schools (Grades 7–12). 
Sally had completed a Bachelor of Education and during 
her participation in the study was undertaking a Masters 
of Education in Mathematics Leadership while teaching 
full time. She also held a leadership role as the Grade 5/6 
Coordinator. Owing to her additional studies and interests in 
mathematics education and her role in supporting other staff 
with mathematics planning and curriculum, she considered 
herself a mathematics specialist.

3.1.2  Ruo—The Chinese (CN) case study teacher

Ruo was working in a public primary school (Grades 1–5) 
located in a small city in south-western China, with 24 
classes and more than 1000 students. The Chinese school 
education system has mainly three levels. Primary school 
(usually Grades 1–5, some schools include Grade 6) is 
followed by lower secondary (Grades 6–9) and higher 
secondary (Grades 10–12). During the LfL data collection 
in 2018, Ruo was teaching Grade 5. She had spent four 
years completing her bachelor diploma, including one year 

of mathematics teacher training. Prior to 2018, she had been 
working as a teacher for ten years, including three years in 
the current school. Other than mathematics, she was also 
teaching Morality and Law (a civic education course). In 
her school, Ruo led the Mathematics Teaching Research 
Group (TRG) and acted as a liaison person between the 
school and the researchers during the school’s participation 
in classroom research.

3.1.3  Anna—the German (DE) case study teacher

Anna taught at an inclusive comprehensive school (Grade 
5–13) with more than 1000 students. Inclusive in this context 
means that students with and without special needs attend 
the same classes. In Anna’s class, 5 out of 22 students were 
identified as students with special needs (predominantly 
learning difficulties). An additional teacher for those 5 
children was present in the majority of the lessons. In 
Germany, teacher pre-service education is mainly threefold, 
depending on the school type and grade level teachers 
later want to teach: primary (usually Grades 1–4), lower 
secondary (Grades 5–10), or higher secondary (up to 
Grade 13). In this general context, Anna’s teacher training 
qualification is not typical. The highest year level she could 
teach in mathematics is Grade 7, as she took additional 
courses in this subject as part of her primary teacher training. 
Even though Anna has already had seven years of teaching 
experience, she taught mathematics in Grade 6 for the first 
time during the data collection in early 2020.

3.2  Data collection and preparation

Considering previous research findings that suggest that 
it can be difficult for teachers to articulate how they make 
sense of a classroom event or how they decide to respond to 
classroom events (V. R. Jacobs, 2017; Sherin et al., 2011), 
a research design was developed which involved the provi-
sion of researcher-designed lesson plans as stimuli. In Aus-
tralia and Germany, the same lesson plans were used. Due 
to the tighter curriculum requirements in China, it was not 
possible to use the same lesson plans in Chinese Grade 6 
classrooms. Therefore, the lesson plans on the three chosen 
topics used for the Australian and German data collection 
were re-developed to meet the needs for Chinese Grade 5 
classrooms (see Chan et al., 2021 for descriptions of all les-
son plans). For all three topics, the case study teachers were 
invited to adapt the provided lesson plan to meet the needs 
of their students and then teach the lesson to their class. 
After teaching the adapted lesson, the teachers were asked to 
design a follow-up lesson based on a provided template (see 
IDM, 2021) and teach this lesson to the same class in the 
following lesson. The reason for the provision of researcher-
designed lesson plans in the first place as well as a lesson 
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plan template was to allow for the teachers to explicitly 
decide and articulate what they chose to change with respect 
to the lesson plan provided and what they planned to teach 
in the follow-up lesson. This process resulted in the teaching 
of three adapted lessons and three follow-up lessons (three 
lesson pairs) by each participating teacher. Pre- and post-
lesson interviews were conducted with all teachers for every 
lesson (see Fig. 1).

In order to identify what teachers noticed and claimed 
to learn through the planning and teaching of the LfL les-
sons, the study was designed to generate data on the teachers’ 
adaptation of the provided lesson plan, the teachers’ reflective 
thoughts about the lesson and their actions during the lesson, 
and the respective consequences for the planning and teach-
ing of the follow-up lesson. In order to establish how teachers 
develop professionally through their classroom teaching, the 
data analysis specifically focused on categories identified in 
the responses in terms of their selective attention as in “notic-
ing something significant” (Mason, 2002, p. 75). Table 2 lists 
the seven questions that were used in the interviews. The 
teachers’ responses to these learning-related questions high-
light what they identified as noteworthy.

3.3  Data analysis

Prior to the data analysis, the LfL research team developed 
a codebook to establish coding guidelines and document 
examples and non-examples for each category. The coding 
process was conducted by each national research team for 

their respective three lesson pairs. Within each country, the 
research team members were coding separately and com-
pared their results afterwards to ensure coding consistency. 
The process of the data analysis mainly followed the thematic 
analysis steps of Braun and Clarke (2006). In order to allow 
for the comparison of the case study teachers in terms of 
the focus of the teachers’ response, standardised units for 
coding statements—so called idea units—were generated. 
These idea units describe “a distinct shift in focus or change 
in topic” (J. K. Jacobs et al., 1997, p. 13). The partition-
ing of the teachers’ responses into idea units was based on 
different ideas and topics rather than the number of words 
or sentences a teacher used to express an idea. Therefore, a 
teachers’ statement could generate several idea units even if 
it was a response to only one question, for example:

Question: Was there anything that happened during 
the lesson that was really unexpected by you?
Response: Look, the time management of the lesson 
was a bit unexpected. I was worried at first thinking, 
oh, I don’t want to finish it too quickly and rush them. 
And then I guess at the end it was like, oh, we’re really 
running out of time here [idea unit 1]. At first, I was a 
bit surprised that not many kids were able to sort of 
write down their reasoning […] [idea unit 2].

Only the idea units related to the interview questions were 
selected for further coding. The idea units were then allo-
cated to two learning categories: New Realisations (NR) and 
Consolidations (C). If the case study teachers made explicit 

Fig. 1  The overall research 
design (Lesson 1 refers to the 
adapted lesson and Lesson 2 
to the follow-up lesson) (Chan 
et al., 2018)

Table 2  List of relevant interview questions

Interview session Interview questions

Pre-adapted lesson Please describe anything you have learned as a result of participating in the task activity, and in reading and 
planning the lesson. Explain your response.

Post-adapted lesson Was there anything that happened during the lesson that was really unexpected by you?
Which moments in the lesson do you think provided learning opportunities for you? What did you learn?

Pre-follow-up lesson Please describe anything you have learned as a result of planning/preparing this lesson. Explain your response.
Post-follow-up lesson Was there anything that happened during the lesson that was really unexpected by you?

Which moments in the lesson do you think provided learning opportunities for you? What did you learn?
Is there anything else you have learned over the course of the two lessons and your participation in this project?
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suggestions for changes (planned or enacted) in future les-
sons in terms of instruction, the idea unit was additionally 
coded as Adaptive Practice (AP). This paper reports only 
what teachers noticed and claimed to learn, and so we do not 
distinguish between Consolidations or New Realisations and 
will not elaborate on the learning categories here (see Chan 
et al., 2020). To gain a better understanding of the aspects 
the teachers noticed based on their responses, and in line 
with Kaiser et al. (2015), the idea units were then addition-
ally coded in terms of attentional foci. Four broad categories 
were identified:

• Mathematical content [M]: What reference does the 
teacher make to mathematical content?

• Students [S]: To what aspects of students’ knowledge, 
behaviour or needs do teachers refer?

• Instruction [I]: To what instructional actions or 
considerations do teachers refer?

• Teachers [T]: To what aspects of themselves do teachers 
make reference?

These categories were used separately and exclusively 
for each idea unit if an idea unit referred to only a single 
category. For example, if an idea unit focused on a teacher’s 
instructional practice without mentioning students, 
mathematics, or themselves, it would be coded as I. The 
categories were used in combination if the idea unit covered 
more than one category, such as noticing a students’ 
mathematical misconception, which was coded Mathematics 
and Students [MS], for example (for more examples see I-M-
S-T code in Table 3):

He (the student, therefore S) didn't understand that 
dividing into two equal parts means the denominator 
is two (about mathematics, therefore M).

The 1st level coding corresponds to the I-M-S-T 
categories, except that we merged M and T together into 
mathematical and teaching knowledge, because we did not 
find clear evidence of statements only about T. We then 
analysed the data of the three cases to identify more refined 
2nd level categories. Since there were still categories that 
included statements about very different classroom aspects, 
subcategories on a 3rd level emerged. For example, the 
following two statements are both about student knowledge, 
but different aspects:

Statement 1: I was surprised...The exercise should be 
done very quickly, because it is very easy.
Statement 2: So generally most of them changed their 
thinking so I could take that little bit of a next step 
next time, rather than just doing pretty much exactly 
the same thing.

In statement 1, the teacher claimed to have overestimated 
her students, while in statement 2, the teacher talked more 
general about her students’ knowledge. Table 3 provides 
an overview of the categories that emerged as well as 
exemplifying quotes. More categories on 2nd level and 
3rd level might arise, if more cases are examined in further 
studies in this project.

The category preparation and use of equipment includes 
statements about the preparation and use of learning 
materials as well as other equipment. Teacher responses 
which contained aspects of the lesson that had worked well 
or less well were collated to the category effectiveness of 
lesson elements. Statements in which the teachers described 
how specific moments of the lesson affected their teaching 
practice, such as insights and conclusions referring to the 
progress of the current or future lessons with respect to the 
students’ way of thinking or difficulties, were added to the 
category teaching process. The category lesson content 
includes statements about the mathematical content of the 
particular lesson, such as considerations about its meaning 
or connections to other mathematical topics. If teachers 
commented on students’ general behaviour or particular 
challenges the students were facing without reference to the 
mathematical content, the statements were coded as student 
characteristics and challenges beyond mathematics.

4  Results

In this section the results on what the three case study 
teachers noticed through planning, teaching, and reflecting 
of their lessons are summarised. For a better understanding 
and comparability, the three lesson pairs are numbered: 
LP1 (lesson pair 1) was about fractions; LP2 about area of 
polygons (in China more specifically about parallelograms); 
and LP3 about transformations of figures (see IDM, 2021 for 
descriptions of all lesson plans used in the study).

4.1  Overview

In the interviews following the teaching of the three les-
son pairs, altogether the Australian case study teacher Sally 
made 42 statements, the Chinese teacher Ruo 51 statements, 
and the German teacher Anna 30 statements (see Table 4). 
Some statements (4 in the Australian data, 2 in the Chinese 
data) were assigned to two coding categories. For example, 
Sally (AU) commented that using the model of a fraction 
wall as a game presented an entirely new idea to her. In this 
case the statement was coded task design and pedagogical 
content knowledge.

With respect to all three lesson pairs Sally (AU) mainly 
commented on the effectiveness of lesson elements, 
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especially the task design. Furthermore, she took notice of 
what her students could or could not do and this appeared 
to influence her decisions about the nature of the task in the 
next lesson (e.g., how difficult she would make it) or the 
structure of her follow-up lesson (e.g., how long she might 
spend on aspects of the lesson). Sally was also able to reflect 
on her own knowledge in terms of what was challenging 
for her mathematically and what she understood about her 
students’ proficiency.

Ruo (CN) reflected more on instruction and students, 
rather than mathematical and teaching knowledge. Ruo’s 
reflection can be summarised as results-oriented or 
students-oriented. Her students’ performance was an 
important indicator in evaluating her current lesson and 
adjusting the following one. She was still getting to know 
her students, which would help her to plan future lessons 
in a more flexible way.

Anna (DE) mainly commented on instruction, specifi-
cally on the effectiveness of particular lesson elements. 
These statements were often related to student knowledge 
and participation in the lesson. On numerous occasions, the 
mathematical challenges Anna experienced herself seemed 
to limit her judgement of student abilities and her lesson 
planning and adjustment.

4.2  Contrasting the results of the three case study 
teachers

While we are aware of the differences in the teachers’ 
responses, there are also several commonalities that are 
noteworthy. Figure 2 provides an overview of the distribu-
tion of the coding categories for the 2nd level for each case 
study teacher.

Across all three teachers and all three lesson pairs, most 
of the teachers’ statements were about the effectiveness of 
lesson elements: Sally (AU) 15/46 (32.6%); Ruo (CN) 24/53 
(45.3%); Anna (DE) 11/30 (36.7%). These statements often 
included references with respect to adaptive practice: Sally 
(AU) 5/15 (33.3%); Ruo (CN) 20/24 (83.3%); Anna (DE) 
7/11 (63.6%). All three teachers, for example, explained 
the way in which they would change a task in the future 
to make it more accessible for their students. However, the 
foci in these statements clearly varied across the teachers. 
Table 5 provides an overview of the 3rd level coding for 
the effectiveness of lesson elements, including examples of 
statements. While the Chinese and German case study teach-
ers focussed on the overall lesson design, Ruo (CN) 19/24 
(79.2%); Anna (DE) 6/11 (54.5%), the Australian case study 
teacher showed an equal number of idea units about lesson 
design and task design (6/15, which is 40.0%).

Student knowledge was the category with the second larg-
est number of statements for all three teachers: Sally (AU) 
13/46 (28.3%); Ruo (CN) 16/53 (30.2%); Anna (DE) 7/30 
(23.3%). Most of the statements about student knowledge 
occurred after a lesson was finished, indicating that the 
teachers were taking note of what their students did or did 
not know during the lesson. Unlike the Chinese and German 
teachers, Sally’s statements about student knowledge often 
included references with respect to adaptive practice (Sally 

Table 4  Number of statements for each lesson pair and case study 
teacher

Case study 
teacher

Number of statements

Total LP1 LP2 LP3

Sally 42 14 13 15
Ruo 51 16 18 17
Anna 30 8 10 12

Fig. 2  Comparing the distribu-
tion of coding categories among 
the three case study teachers
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6/13; Ruo 4/16; Anna 1/7). Table 6 provides an overview 
of the results of the 3rd level coding for student knowledge.

For the Australian case study teacher, most of these state-
ments were general comments about student knowledge, i.e., 
9/13 (69.2%). For example, in LP1, Sally either specifically 
identified mathematics content that the students appeared 
to know or not know (e.g., defining transformations), or she 
explained how her questioning or assessments contributed 
to her knowledge of students’ understanding without naming 
the content. The Chinese teacher made many general state-
ments about student knowledge as well, i.e., 6/16 (37.5%), 
but she talked even more about having overestimated her 
students, i.e.,7/16 (43.75%). In contrast, the German case 
study teacher predominantly claimed to have underestimated 
her students, i.e., 5/7 (71.4%).

Both the Chinese and the German teachers provided at 
least one statement about how specific teaching processes 
provided learning opportunities for them. For example, Ruo 
stated that the teaching conflict that occurred during one 
lesson was conducive in helping students to understand the 
concept of mixed fractions (see quote in Table 3). Anna per-
ceived personal learning opportunities on occasions when 
the students were experiencing difficulties understanding 
the content and she found it difficult to relate to their dif-
ficulties. As a consequence, she intended to plan her lessons 
more carefully in this respect, considering smaller steps in 
the future.

All three case study teachers reflected on their time man-
agement (Sally 4; Ruo 3; Anna 2). Respective statements 
mostly addressed tasks that took more time than expected 
or the intention to give students more time to work on their 
own in future lessons. For example, with respect to her 
reflections on her follow-up lesson (LP2) Sally indicated 
that she would teach her planned task over two lessons in 
future.

Ruo did not mention the preparation or use of equip-
ment in the interviews, but the Australian and German 
teachers did (Sally 4; Anna 2). For example, they noticed 
their students’ use of provided material, but expressed 
that in different ways. Sally was pleased about the fact 
that she had thought to supply some pencils for the task 
rather than pens as these made it easier for students to 
erase and redo the task. In contrast, Anna expressed her 
surprise that students did not use the provided material 
for solving a task.

At least one statement about teacher knowledge was 
found in all three of the teachers’ data (Sally 10; Ruo 1; 
Anna 4). Across all three teachers, most of these state-
ments were about their own content knowledge. Ruo 
stated only once explicitly that her own knowledge was 
lacking. She claimed to have learned about the origin of 
and necessity for fractions during her lesson preparation. 

Sally and Anna both mentioned that it was challenging 
for them to notice and define transformations of figures. 
Only Sally made statements which were assigned to ped-
agogical content knowledge (see exemplifying quote in 
Table 3).

5  Interpretation and discussion

The previous section provided detailed descriptions of what 
the three case study teachers noticed and claimed to have 
learned during their lesson planning and teaching. In the fol-
lowing part, the three most revealing observations regarding 
our research questions are discussed.

Observation 1: The three case study teachers commented 
frequently on the effectiveness of lesson elements.

This appears to be a strong indication that teachers par-
ticularly noticed these elements during the process of plan-
ning and teaching of a lesson. However, this may also be 
influenced by our research design that employed researcher-
designed lesson plans. Moreover, in the statements regard-
ing the effectiveness of lesson elements, the three teachers 
elaborated frequently on the implications for their future 
lessons, which indicates that these moments in particular 
provided learning opportunities for them. Many of these 
statements were related to their students’ knowledge and 
thinking. This resonates with the literature on noticing 
and suggests the three teachers were making connections 
between the specifics of classroom interactions and the 
teaching and learning occurring in their classrooms (van 
Es & Sherin, 2002).

However, not all statements about the effectiveness of 
lesson elements addressed student thinking. For example, 
many focused on their pedagogical actions and choices in 
the act of teaching and planning the lesson. This indicates 
that teachers also identified other aspects as noteworthy and 
reflected about them. Therefore, in line with the PID-model, 
which comprises a broad understanding of noticing and does 
not limit noticing to special incidents or features such as 
error detection or students’ thinking processes (Kaiser et al., 
2015, p. 374), we would argue for a broad focus in teacher 
noticing research.

The international research team defined the effectiveness 
of lesson elements as noticing which aspects of the lesson 
had worked well or not well, in the teacher’s view. This 
is something all three teachers found noteworthy, therefore 
their lesson planning and the resulting expectations influ-
enced what they noticed, which aligns with similar obser-
vations and statements by other researchers (e.g., Erickson, 
2011; Mason, 2002).
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Observation 2: In contrast to Sally (AU), Ruo (CN) and 
Anna (DE) repeatedly reported that they had overestimated 
or underestimated their students’ capabilities.

Anna (DE) taught Grade 6 mathematics for the first time 
during the study and the transcripts of the videorecorded 
lessons and interviews indicate that there were occasions 
when she found the content personally challenging. As a 
result, she expected her students to have similar difficulties 
with some of the activities. It seems that this might be 
the main reason why she repeatedly stated that she had 
underestimated her students, as the students generally solved 
the tasks without major difficulties.

Ruo (CN), in contrast, claimed on several occasions that 
she had overestimated her students. She appeared to have 
high expectations of her students: “I used to be strict with 
them in my daily teaching […] It is still very hard, they 
are not doing well.” At the time of her participation in the 
LfL project, Ruo had had 10 years of teaching experience. 
Because she was the head teacher of the class, it could be 
expected that she knew her students and their abilities well. 
Ruo explained that she hoped that having higher expectations 
would help improve her students’ mathematical skills. 
This is in line with the old Chinese saying “strict teachers 
produce outstanding students (严师出高徒)” (Wang, 2013) 
and China having a dominant exam culture as well as an 
emphasis on basic knowledge and skills in mathematics 
(Zhang et al., 2005). Thus, Ruo’s high expectations might 
be due to those culture specific educational factors.

Sally’s responses appear to reflect the wider Australian 
context where primary school teachers are unlikely to 
stream their classes by ability and therefore need to cater 
for a wide range of abilities in one class (e.g., see Thomson 
& Hillman, 2019). To do so, many Australian teachers are 
familiar with the use of enabling and extending prompts 
(Sullivan, 2011) to support students who may struggle to 
begin the task and to extend students who complete the task 
quickly, respectively. Sally was familiar with differentiating 
tasks using these prompts. While she did comment on four 
occasions across the three lesson pairs that some students 
had not done as well (or did better) than she had anticipated, 
her expectations overall were that her students would have 
a range of levels of understanding, and it was her role to 
anticipate and cater for these.

Observation 3: For the three teachers, the number of 
statements in each category varied with respect to different 
lesson pairs.

For example, Anna’s mathematical content knowledge 
was challenged on several occasions, but specifically 
regarding one lesson pair (LP3 about transformations). 
This might have influenced the quantity of her statements 
in general (for LP3 it was the largest number over all 
three lesson pairs), and her statements regarding her own 
content knowledge, in particular. It may account for why 

she commented on student knowledge more often than other 
teachers, particularly with respect to underestimating her 
students. Not surprisingly, as Dindyal et al. (2021) noted, 
the specific mathematical topic in the lesson may have an 
impact on what teachers notice about students’ thinking. Our 
findings indicate that the specific topic and individual lesson 
do indeed seem to play a role in influencing teacher noticing 
and learning. This highlights the need to consider the lesson 
topic and the teachers’ knowledge of and familiarity with it 
when studying teacher noticing.

6  Limitations of the study

Analysing and comparing data from individual teachers 
with varying cultural and educational backgrounds 
working in different school systems provided detailed 
insights in what it is that teachers notice and claim to 
learn in their classroom practice. However, the authors 
are aware that this paper is based on case study data and 
hence the results are not globally generalisable. Owing to 
tighter curriculum requirements, the Chinese case study 
teacher was provided with different lesson plans, so the 
comparison has potential limitations for finding more 
specific commonalities. Furthermore, she taught the three 
lesson pairs in Grade 5, while the Australian and German 
teachers taught their lessons in Grade 6, which may have 
influenced the findings in some way.

A more general challenge in conducting international 
research of this kind is the difference in the backgrounds 
of the researchers. In this project, three different lan-
guages and cultural backgrounds had to be considered. D. 
J. Clarke (2013) identified the two dilemmas of (1) validity 
and (2) comparability that can compromise cross-cultural 
studies in mathematics education. Dilemma 1, which is 
the cultural specificity of a cross-cultural code, should be 
considered within this context. The international research 
team deliberately tried to weaken the “use of culturally-
specific categories for cross-cultural coding” (D. J. Clarke, 
2013, p. 1857) by discussing elements of categories within 
the international team on many occasions. However, inter-
national cross-coding for example can be challenging as 
other teams could not code the original statements as they 
were in different languages. Another challenge was inter-
preting teacher statements and defining and identifying 
coding categories. This was in part due to the different cul-
tural backgrounds of the researchers, as well as the teach-
ers’ narrative. For example, the idea units may be inter-
spersed with comments in anticipation of later questions, 
or reference to earlier comments. It was therefore particu-
larly important that the national teams were consulted on 
the local interpretation of the teacher statements informing 
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the analysis and cross-cultural comparison. In this pro-
cess of negotiating the categorisation of teacher noticing 
by the international research team, Dilemma 2 highlights 
the difficulties of using “inclusive categories to maximise 
applicability across cultures, thereby sacrificing distinc-
tive (and potentially explanatory) detail” (D. J. Clarke, 
p. 1858). The international LfL research team experienced 
this dilemma in defining and refining categories but was 
still able to find commonalities in the teacher statements 
regarding more fine-grained categories for teacher noticing 
at the level being described in the findings.

7  Conclusions and implications

The LfL study provided detailed insights into what 
mathematics teachers from Australia, China and Germany 
noticed and claimed to learn through the planning and 
teaching of their lessons when provided with a researcher-
developed lesson plan. The study considered their cultural 
and individual backgrounds, as well as the commonalities 
and differences in what they noticed.

The research design of this project enabled the three 
teachers to reflect on their lessons in as much detail as 
possible with regard to their prior lesson planning (see 
in particular observation 1). The provision of researcher-
developed lesson plans as well as carefully chosen prompting 
questions seemed to help teachers not only to notice and 
reflect on their students’ thinking and knowledge but on their 
teaching practice (e.g., the effectiveness of lesson elements) 
in general. Further research is needed to investigate whether 
the chosen approach (lesson plans and prompting questions) 
and a broadened focus of teacher noticing will lead to an 
improvement of teaching quality. If so, this approach can 
possibly be used in professional development courses to 
support teachers’ noticing abilities more systematically. 
(See, e.g., Chan et al., 2021 for a discussion of different 
contexts in which this approach could be embedded.)

Overall and not surprisingly, the more fine-grained the 
categorisation was, the more distinct were the particular 
aspects about planning and teaching of lessons that the three 
teachers noticed. The reasons for these differences can be 
cultural or individual (see observation 2) but appeared to be 
also influenced by the particular lesson and its content (see 
observation 3). In particular, what teachers noticed seemed 
to be influenced by their expectations of their students.

The findings also suggest that the influence of the provi-
sion of (researcher-developed) lesson plans on what teachers 
notice should also be further investigated. It seems that both 
the teachers’ backgrounds and their (reflections of) lesson 
planning influenced what they expected and therefore what 
they noticed.
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