2024, Vol 3, No 2, 358-384
ISSN: 2822-4841
https://doi.org/10.29329/pedper.2024.81

Pedagogical

Perspective

Teacher noticing skills in mathematics education: A meta-

synthesis of recent studies’

Ayten Oztiirk?® Meri¢ Ozgeldi®*®

’Fevzi Cakmak Ortaokulu, Ministry of National Education, Mersin, Ttrkiye.
3Department of Mathematics and Science Education, Faculty of Education, Mersin University, Mersin, Ttrkiye.

Article Info

Keywords

Noticing

Teacher noticing
Mathematics education
Meta-synthesis

Article History

Received 31.10.2024
Received in revised form
24.11.2024

Accepted 25.11.2024

Article Type

Abstract

The present study examines articles published internationally from 2002 to
2023 that pertain to the skill of noticing in mathematics education. A
thorough search was performed using the Web of Science and Scopus
databases, focusing on journal article with this field. The purpose of the study
was to systematically review and analyze research related to the noticing skill
in mathematics education. Specifically, the study seeks to identify emerging
trends, generate new research ideas, highlight underexplored areas within the
field, and suggest potential research topics. The meta-synthesis method was
employed to analyze various characteristics of the studies on noticing in
mathematics education, including sample size, sample group, research
methods, data collection tools, theoretical frameworks, content areas
studied, objectives of the studies on noticing, components of noticing, and
conceptualization of noticing. The analysis reveals that the majority of studies
on teacher noticing have relied on small sample sizes and predominantly

qualitative research designs, with a noticeable increase in the adoption of
mixed-method approaches in recent years. The most commonly used data
collection tools were video recordings and written notes, underscoring the

Research Article

importance of capturing real-time classroom interactions and reflective

observations. The primary focus of these studies has been particularly on the

domain of teaching numbers. Findings indicate that studies often integrate

multiple components of noticing, reflecting a comprehensive approach to

understanding how teachers observe, interpret, and respond to student

behaviors. These findings indicated that researchers have diversified the field
°"E"8"=°“3 ®CmssMark @ggae of noticing, resulting in a wide array of studies.

1 Introduction

The process of noticing encompasses the skills of attention, observation, and comprehension (Ball,
2011). This process is not random; rather, it is carried out intentionally and deliberately (Mason,
2011). Noticing involves the purposeful use of cognitive and perceptual abilities to identify and
interpret significant elements within a specific context. Researchers have conducted various
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studies to explore how individuals perceive and interpret their external worlds and surroundings.
These studies particularly focus on individuals' noticing skills in specific domains, emphasizing
how the process of noticing operates within contextual and domain-specific frameworks
(Goodwin, 1994; Mason, 2002; Stewen & Hall, 1998). This line of research highlights the systematic
and goal-oriented nature of noticing, shedding light on its critical role in understanding and
responding to external stimuli.

Although the concept of noticing has been defined in various ways in the literature, it is frequently
associated with expertise (Amador, 2022). Teacher noticing, in particular, is considered a critical
aspect of professional expertise (Lin, 2023). A teacher who can notice within the classroom context
isregarded as having developed profound expertise aligned with educational objectives and goals
(Lee, 2021). In this regard, teachers' noticing abilities play a central role in guiding instructional
processes effectively and achieving teaching goals.

Noticing skills fundamentally consist of a three-stage process (Jacobs et al., 2010; Sherin & van
Es, 2005; van Es & Sherin, 2002). The first stage requires the teacher to direct their attention
toward events occurring in the classroom, making crucial decisions about which events to focus
on amid the numerous simultaneous occurrences. The second stage involves the teacher
analyzing these noticed events in depth, connecting them to instructional principles and methods.
The final stage is decision-making, where teachers adjust their instructional activities based on
these analyses. This process is essential for teachers to effectively respond to classroom dynamics
and optimize their teaching strategies.

Sherin et al. (2011) organized the teacher’s noticing process into two core components: ‘engaging
with specific events in the educational setting” and ‘making sense of classroom events.” Jacobs et
al. (2010) introduced a third component, referred to as the decision-making phase, which
emphasizes the responses teachers make based on their interpretations of student activities. While
many studies focus on one or two components of noticing, Jacobs et al. (2010) conceptualized
noticing as a professional noticing framework, which integrates three interrelated skills. This
professional noticing particularly includes recognizing children’s mathematical thinking,
enhancing educators' capacity to gain a deeper understanding of student comprehension and
implement appropriate pedagogical interventions (Jacobs et al., 2010). This framework centers on
developing effective decision-making and the ability to interpret student interactions within
instructional practice.

While the importance of noticing is emphasized, it is equally critical to acknowledge the necessity
of applying this skill effectively. Teachers' utilization of this skill occurs within the framework of
their knowledge and orientations. How teachers follow up on and implement what they notice is
shaped by their existing knowledge and orientations (Scheiner, 2016). Therefore, teachers'
perceptions are influenced not only by what they visually observe but also by their cognitive
processes and prior knowledge (Scheiner, 2016). This underscores the growing importance of
developing professional noticing skills within teacher education. Such skills enable teachers to
manage classroom interactions more effectively and enrich students' learning experiences.

A review of the literature indicates that noticing has emerged as a prominent and extensively
studied concept in recent years (Gliner, 2017). Consequently, its importance has been highlighted
and explored across numerous studies. In this context, Konig et al. (2022) conducted a
comprehensive analysis of 182 articles, examining the conceptualization of noticing skills,
research designs, and findings related to learning. This study emphasizes the importance of
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developing teachers' noticing skills by thoroughly analyzing how noticing processes impact
student learning. As a systematic review, it aims to contribute significant findings to teacher
education and professional development, with the objective of enhancing educational quality and
improving student outcomes.

Given the need to understand the direction of noticing research, identify commonalities and
differences among studies, and conduct an in-depth exploration, this research employs a meta-
synthesis approach. By analyzing articles published in the Web of Science and Scopus databases
through meta-synthesis, this study aims to generate new insights for researchers and identify
unexplored areas in noticing, thus highlighting new avenues for research. In this regard, it seeks
to examine and analyze studies on teacher noticing in mathematics education, categorizing them
by year, characteristics, variables, objectives, and components. The purpose of this study was to
systematically review and analyze research conducted on noticing in mathematics education.
Accordingly, the following research questions guide this investigation:

What are the characteristics of studies focused on noticing in mathematics education?

What are the objectives of research on noticing within the context of mathematics education?

1
2
3. What are the cognitive processes involved in teacher noticing in mathematics education?
4. How is the concept of noticing' conceptualized in the context of mathematics education?

2 Theoretical background

Since the 2000s, noticing has emerged as a key skill teachers need to support their professional
development (Bastian et al., 2022; Birinci & Baki, 2019). Integrated into teaching and learning
processes, this concept has evolved into what is known as the skill of noticing (Miller, 2011).
Noticing skills relate to teachers’ understanding of student learning through their focus areas,
reasoning processes, and instructional decisions in teaching activities (Star & Strickland, 2008; van
Es & Sherin, 2008). Consequently, noticing has become a new theoretical construct widely studied
by researchers (Fernandez et al., 2012; Goldsmith & Seago, 2011; van Es & Sherin, 2002; van Es
& Sherin, 2008).

A review of the literature reveals various definitions of noticing. Mason (2002) defines it as the
ability to understand and interpret events occurring in a classroom, while van Es and Sherin (2002)
describe it as the capacity to identify significant events in instructional processes, link these events
to teaching and learning criteria, and explain their causes using existing knowledge. Jacobs et al.
(2007) expand on this by defining noticing not only as recognizing certain events but also as the
responses shown toward them. Despite differing perspectives on noticing, researchers share a
common view: noticing encompasses teachers’ attention to classroom actions, interactions,
thought processes, and decisions (McDulffie et al., 2018). In other words, noticing involves not
only how teachers observe and focus on classroom events but also how they interpret this
information and take action based on their interpretations.

In recent years, there has been a growing interest in professional noticing within mathematics
education. This interest has been fueled by researchers' efforts to understand both how the
noticing process occurs and how it can be integrated into educational practices (Star & Strickland,
2008; van Es, 2011). It is recognized that the components of noticing are intertwined and
overlapping, allowing mathematics teachers to move fluidly between them, continuously
interpreting students’ thinking and making responsive instructional decisions based on what they
notice at the moment. Van Es and Sherin (2002) explored teachers’ perceptions and responses to
classroom events, introducing a three-stage framework to conceptualize the noticing process
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during classroom interactions. This framework includes: recognizing and focusing on significant
classroom events, linking these events to relevant teaching principles, and reasoning about these
events while establishing meaningful connections. The first stage emphasizes the importance of
teachers consistently observing classroom interactions during lessons and identifying events that
hold pedagogical significance (Sherin & van Es, 2005). In the second stage, teachers analyze and
interpret the relationship between these significant events and teaching principles, facilitating
informed pedagogical decision-making (Sherin & van Es, 2005). The third stage focuses on
teachers using their professional expertise to reason about these events and establish meaningful
pedagogical connections (Sherin & van Es, 2005). This framework not only aids teachers in
effectively managing classroom dynamics but also enables them to implement strategies that
enhance student learning. Additionally, it fosters professional growth by encouraging continuous
improvement in instructional practices.

The framework introduced by van Es and Sherin (2002) has been extensively applied in
subsequent research by scholars such as Osmanoglu et al. (2012), Dreher and Kuntze (2015), and
Birinci and Baki (2019). These studies have focused on how teachers and preservice teachers
identify, analyze, and inform their pedagogical decisions through classroom interactions. This
framework has become a pivotal resource in teacher education, providing valuable insights into
the development of noticing skills to improve teaching effectiveness. Professional noticing, as
defined by van Es and Sherin (2002), aligns closely with their original conceptualization but shifts
its emphasis from observing general classroom events to a more specific focus on professionally
attending to children’s mathematical thinking processes (Louie, 2018).

Jacobs et al. (2010) further elaborate that professional noticing encompasses three interconnected
components: engaging with students’ ideas, interpreting these ideas, and making instructional
decisions based on informed pedagogical assessments. Jacobs et al. (2010) conducted a study
with 131 preservice and inservice teachers, investigating their professional noticing of students'
mathematical reasoning, with a particular emphasis on the aspects of attending, interpreting, and
decision-making. In the attention phase, teachers should focus on the mathematical details within
their students' thinking styles in the classroom. Teachers who attend to these details can better
interpret students' ways of thinking and develop expertise in this area. During the interpretation
phase, teachers need to analyze how these mathematical details shape students' mathematical
thinking processes. In the decision-making phase, teachers should decide how to respond to
students based on insights gained from their mathematical thinking and make appropriate
pedagogical interventions accordingly. The findings revealed that preservice teachers struggled
to focus on students’ mathematical thoughts and that, over time, decision-making skills were more
challenging to develop than attending and interpreting skills.

Similarly, Amador (2016) conducted a study focusing on professionalization in mathematics
education, employing the professional noticing framework developed by Jacobs et al. (2010). This
study examined how preservice teachers applied professional noticing while conducting teaching
experiments and analyzing students’ mathematical thinking models. Results showed that, while
preservice teachers could make some evaluative comments during professional noticing practices,
they often struggled with in-depth analysis and rarely connected students’ thinking with broader
teaching and learning principles. These findings underscore the need for supporting preservice
teachers in developing their professional noticing skills. Subsequent work on the conceptualization
of noticing has been conducted by Koénig et al. (2022). In their systematic review of teacher
noticing, Konig and colleagues (2022) examine how the concept of teacher noticing is defined, the
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characteristics of research designs in this field, and findings on enhancing teachers' noticing skills.
The Perception, Interpretation, and Decision-Making (PID) model developed by Kaiser et al.
(2015) divided teachers' skills into three core components. This model detailed how teachers
perceive specific events in a teaching environment, interpret these events, and respond to
students or offer alternative teaching strategies. In this context, the model defined ‘teachers'
context-specific skills as essential components that enhance and support knowledge-based
learning’ and included ‘the teacher's processes of perceiving, interpreting, and making decisions’
(Kaiser et al.,, 2015). The PID model was intentionally created to address the demand for
examining teachers' skills within specific contexts, a domain that remains underexplored in
current research (Kaiser et al., 2017). These context-specific skills enabled teachers to make more
informed and effective decisions in the classroom.

The study by Yang et al. (2019) underscored the significance of situational approaches in assessing
teachers' professional competencies. In this research, situational approaches were highlighted as
a critical method for evaluating teachers' competencies, providing insights into their ability to
devise solutions tailored to the challenges encountered in authentic classroom settings. This
methodology also contributed to a global study in Germany that evaluates the efficacy of
mathematics teacher education across diverse cultural contexts, encompassing participants from
both Eastern and Western regions (Yang et al., 2019). Additionally, it enhances the assessment of
teachers' classroom practices, serving as a foundation for the PID model (Kaiser et al., 2015).
Moreover, the study by Bastian et al. (2022) examined the impact of varying levels of teaching
experience on the development of expertise in teachers' noticing skills, specifically among three
teacher groups: novice teachers, experienced teachers, and expert teachers. This research
investigated how the length of teaching experience influences the growth of expertise in noticing
skills and the distinctions among context-specific skills. Using a video-based tool to assess
teachers' noticing abilities, the study categorized these differences and analyzed them using the
PID model.

The teacher's noticing skill carries a distinctive quality compared to the everyday concept of
noticing, and there is a broad consensus on this distinction (Dindyal et al., 2021). In the noticing
process, the teacher takes on an active role (Yesil, 2021). Researchers have conceptualized the
components of noticing, in which the teacher actively participates, from various perspectives
(Mason, 2002; Sherin et al., 2011). With the growing interest in studies on teachers' noticing skills,
interest in these conceptualizations has also increased (Dindyal et al., 2021). The process of
conceptualization in education is of great importance for enhancing the knowledge and skills of
both teachers and students. When examined through various perspectives, this process provides
a deeper understanding of educational practice and teacher development. Building on earlier
work, Koénig et al. (2022) conducted a comprehensive systematic review on the conceptualization
of teacher noticing. Their study explored how teacher noticing has been defined, analyzed the
characteristics of research designs in this field, and investigated findings related to enhancing
teachers’ noticing abilities. This work provides a detailed overview of the existing research
landscape and contributes to a deeper understanding of the factors that influence the development
of teacher noticing. They analyzed the theoretical conceptualization of the noticing process from
four different perspectives: cognitive-psychological, socio-cultural, discipline-specific, and expertise-
based. Each perspective addresses various aspects of teachers' noticing processes and their
implications for teacher education and practice.
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These four theoretical frameworks offer valuable insights into the multifaceted nature of teacher
noticing, serving as a foundation for understanding and enhancing this critical process. Each
perspective highlights unique aspects of noticing, providing distinct implications for the design
and implementation of teacher education programs. Collectively, they contribute to the
professional growth of educators by informing strategies and practices that support the
development of effective noticing skills. The cognitive-psychological perspective, developed by van
Es and Sherin (2002), defines teachers' noticing ability as a mental process that occurs within
teaching and learning contexts. According to this perspective, teachers' ability to assess and
interpret classroom observations is closely linked to individual cognitive processes. These
processes shape teachers' capacity to understand student responses and develop appropriate
pedagogical actions. The socio-cultural perspective, proposed by Goodwin (1994), advocates for
understanding teacher noticing as a social and cultural phenomenon within a framework of
professional vision. This perspective emphasizes that teachers' awareness is shaped by the norms
and values of their professional communities and develops within these social structures. What
and how teachers notice in the classroom are profoundly influenced by their social interactions
and cultural practices. Moreover, Mason (2002) developed the discipline-specific perspective,
defining teacher noticing as practices aimed at enhancing teachers' awareness within specific
disciplines, such as mathematics. This approach focuses on helping teachers better understand
discipline-specific events, concepts, and student thought processes, enabling them to respond
accordingly. The expertise-based perspective, introduced by Berliner (2001), focuses on the
differences between expert and novice teachers in teacher noticing. This perspective argues that
experienced teachers have more advanced abilities to perceive, interpret, and respond to
classroom events compared to novice teachers. Expert teachers, owing to their rich experiences
and deep knowledge, can manage classroom dynamics more effectively and develop strategies
that better support student learning.

In light of the evolving understanding of noticing as a crucial skill for teacher professional
development, a meta-synthesis is necessary to consolidate and deepen our comprehension of this
construct across various studies. The literature reveals a complex landscape of definitions and
interpretations of noticing, emphasizing its multifaceted nature that encompasses attention,
interpretation, and responsive decision-making in instructional contexts. However, the variability
in definitions and findings—especially concerning the challenges faced by preservice teachers in
developing these skills—highlights gaps in our current understanding. A meta-synthesis can
integrate these diverse perspectives, allowing for a comprehensive analysis of the factors
influencing the development of noticing skills in mathematics education. By synthesizing existing
research, we can identify best practices, common challenges, and effective strategies for
supporting teachers in cultivating their noticing abilities. Ultimately, this synthesis will contribute
to a more nuanced theoretical framework, guiding future research and informing educational
practices aimed at enhancing teacher effectiveness in recognizing and responding to student
learning in the classroom.

3 Method

The analysis of internationally published articles focusing on noticing began with the application
of descriptive content analysis to systematically present relevant information (Polat & Ay, 2016).
Following this, a meta-synthesis approach was utilized to organize the studies around specific
conceptual frameworks, facilitating deeper interpretation and synthesis (Calik & Sozbilir, 2014).
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One of the primary reasons for selecting the meta-synthesis approach in this study was that
noticing research is often associated with what teachers focus on, how they reason, and the
instructional decisions they make in their teaching practices to understand sow students learn
(Star & Strickland, 2008; van Es & Sherin, 2008). Due to the nature of such studies, they
predominantly involved qualitative methodologies.

The meta-synthesis approach, a qualitative research model, is utilized as a method for
systematically synthesizing data through the review of literature within a specific field (Tang,
2009). Unlike merely summarizing topics, it aims to synthesize existing studies to derive deeper
insights (Chrastina, 2018). The primary goal of meta-synthesis is to analyze qualitative data
through comparison, integrate findings with a critical perspective, and provide a comprehensive
framework for the topic under investigation (Hodge et al., 2012). Notably, Bair (1999) expanded
the scope of meta-synthesis to include studies employing qualitative, quantitative, and mixed
methods approaches. Furthermore, research indicates that meta-synthesis studies often include
not only qualitative but also quantitative and mixed-methods research (e.g., Aztekin & Tagpinar-
Sener, 2015; Giinday, 2023; Herdem & Unal, 2018; Serbest, 2014). These studies primarily aim to
guide future research by addressing specific objectives.

To synthesize and evaluate the topic of noticing from a holistic perspective, this study analyzed
articles on mathematics teachers' noticing published in the Web of Science and Scopus databases
between 2002 and 2023. To ensure the meta-synthesis was conducted systematically and
scientifically, the application stages were guided by established frameworks (Noblit & Hare, 1988;
Polat & Ay, 2016; Walsh & Downe, 2005). These stages were implemented in the study as follows:

1. Identifying research problems. As in any research, the research question and objective must be
defined. These questions form critical points in the analysis, synthesis, and evaluation of the
literature to be synthesized. For this study, the focus is on the field of noticing in mathematics
education.

2. Determining keywords and conducting a literature review. Keywords relevant to the research topic,
such as ‘noticing’ and ‘mathematics’, were selected to guide the literature review.

3. Reviewing, identifying, and evaluating studies. The studies included in the research were thoroughly
read. Each article was labeled according to its publication year.

4. Selecting studies based on inclusion criteria. Studies included in this meta-synthesis were selected
based on criteria such as time period, accessibility, research method, publication type, language,
and keywords. The timeframe for this research spans from 2002, when van Es and Sherin conducted
the first studies in the field, to 2023. Accessible studies in English and Turkish that employ
qualitative, quantitative, or mixed methods and are published as articles were included. Of the 209
studies initially identified with the keywords, only those directly related to noticing in mathematics
education were retained, resulting in a final sample of 83 studies.

5. Analyzing selected studies to identify similarities and differences. Themes and sub-themes based on
similarities and differences among the studies were established and are presented in Table 1 in the
data analysis section.

6. Synthesizing findings and drawing conclusions. Findings were synthesized according to the developed
themes, and conclusions were drawn, presented in the findings section.

7. Reporting the process and findings. The study's findings were documented in the discussion section
as a report of the meta-synthesis process.

3.1 Data collection and analysis
The search was conducted in the title fields of the Web of Science and Scopus databases using
the keywords ‘noticing’ and ‘mathematics’. This search yielded 102 studies in Web of Science and

107 in Scopus. The studies were limited to articles published in English or Turkish between 2002
and 2023. After applying the inclusion criteria, 75 articles were identified from Web of Science
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and 68 from Scopus, totaling 143 articles. Since 60 of these articles appeared in both databases,
duplicates were removed, resulting in a final total of 83 unique articles. The data collection process
began on June 1, 2023, and concluded on March 1, 2024. Accordingly, the distribution of the
number of articles obtained by year is presented in Figure 1 below.

€ 40 " 25
>

82 2911202146445 12'
=

E 2008 2010 2012 2014 2016 2018 2020 2022

Year

Figure 1 The distribution of studies included in the meta-synthesis research by year

Upon examining Figure 1, it was evident that there was an increasing number of studies focused
on noticing in mathematics education over the years. This trend suggests a growing recognition
of the importance of understanding and addressing the need for continued research into noticing
in mathematics education.

Document analysis was conducted following the stages of the meta-synthesis process. In this
meta-synthesis, the studies were organized by year, with works published in the same year
ordered alphabetically. Themes and sub-themes aimed at identifying the objectives of studies on
noticing were developed based on the similarities and differences among the studies, as displayed
in Table 2. Open coding was then applied within these themes to the concept of ‘noticing’.

According to Yildirim and Simsek (2016), there were three types of validity that can be used to
maintain validity in meta-synthesis studies: descriptive, interpretive, and theoretical validity.
Descriptive validity referred to the justification-based description of the accuracy of data obtained
from the results of studies. Within this scope, in this study, data, theoretical frameworks, tables,
and graphs were described based on justifications. The study was reviewed by three expert
academics in the field, and feedback regarding the accuracy of the descriptions was obtained.
Interpretive validity concerned the accurate, complete, and precise representation of the
researchers' perspectives. The interpretations made by the researchers were reviewed by a field
expert, and the tables and graphs were examined to evaluate these interpretations. Theoretical
validity involved examining and compiling the theoretical framework and concepts of the study in
light of scientific research. Within the scope of this study, the theoretical framework of the research
was reviewed by a field expert, and its validity and reliability were analyzed.

To improve the study's reliability, both the researchers and a field expert conducted detailed
coding of the data. The articles were analyzed by coding various elements, including the sample
size, sample group, research methods, data collection tools, theoretical frameworks, content areas
examined, study objectives related to noticing, and cognitive processes through open coding.
Additionally, following Konig et al. (2022), the concept of noticing in mathematics education was
classified into four perspectives: cognitive-psychological, socio-cultural, discipline-specific, and
expertise-based. The coding process was conducted using the perspectives outlined in the
theoretical frameworks of the studies. Perspectives mentioned in the introduction and literature
review sections were excluded from the coding process, as these sections typically encompassed
references to nearly all perspectives. Consistency between coders was assessed by examining the

365



Ayten Oztiirk & Meri¢ Ozgeldi

level of agreement between the two sets of coding. For this purpose, the formula recommended
by Miles and Huberman (2016) (Agreement count / (Agreement count + Disagreement count))
was employed. For internal consistency, a minimum inter-coder agreement of 80% is considered
sufficient (Miles & Huberman, 2016), with this study achieving an agreement rate of 88%. The
titles, codes, publication years, authors, and journal names of the articles included in the study are
listed in Appendix 1.

4 Findings

The analysis of studies on noticing in mathematics education was structured under specific
subheadings to highlight both the similarities and differences among the reviewed studies: sample
size, sample group, research methods, data collection tools, theoretical frameworks, content areas
studied, objectives of the studies on noticing, cognitive processes in noticing, and
conceptualization of noticing.

4.1 Distribution of sample sizes

The distribution of sample sizes in studies examining noticing in mathematics education showed
a wide range. Figure 2 showed that a considerable number of studies had relatively small sample
sizes, with the largest group having sample sizes between 0-10 participants. A smaller number of
studies included sample sizes ranging from 11-20, followed by those with 21-30 participants.
Fewer studies focused on sample sizes between 31-40, and an even smaller group fell within the
range of 41-50 participants. Studies with larger sample sizes, between 51-100 participants, were
also represented, though they are fewer in number.

Number of Studies

30

L Sample Size
Ranges

0-10 11-20 21-30 31-40 41-50 51-100 101-200 201-300 301-500

Figure 2 Distribution of sample sizes in mathematics education studies
4.2 Sample group and data sources

In research on noticing in mathematics education, the sample groups typically consisted of
participants, such as preservice teachers, inservice teachers, faculty members, education coaches
or mentors, and educational leaders. In some cases, curriculum materials or documents were also
analyzed as part of the study, but these were not considered participants; rather, they were treated
as artifacts or data sources to investigate noticing-related processes. Figure 3 indicated that while
preservice and inservice teachers were the most frequently studied groups, faculty members,
educational leaders, and documents were also included in some research. Additionally, certain
studies incorporated two distinct sample groups, with some examining combinations of preservice
and inservice teachers, inservice teachers alongside education coaches, or the inclusion of
documents with different participant groups.
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Sample Groups and
Data Sources

In-service Teachers
Faculty Members

Education Leaders

Documents

Pre-service & In-service
Teachers

In-service Teachers &
Education u
Coaches/Mentors

In-service Teachers &
Documents

Pre-service Teachers & I

Faculty Members
Number of

Studies

Figure 3 Sample groups and data sources in studies on noticing
4.3 Research methods

The distribution of research methods in studies investigating noticing in mathematics education
revealed a clear preference for qualitative approaches. The majority of researchers utilized
qualitative methods, accounting for 62.7% (n=>52) of the studies, while a smaller proportion
employed quantitative methods, representing 6% (n=5). Furthermore, a considerable number of
studies (31.3%, n=26) adopted a mixed-methods approach, integrating both qualitative and
quantitative methodologies. Qualitative methods were notably the most commonly used,
indicating a strong preference for in-depth, exploratory analysis within this field of research.

Moreover, Figure 4 presented the distribution of research methods used in studies on noticing in
mathematics education over the years, showing a steady increase in the volume of research in this
area. Additionally, there was a notable rise in the use of both mixed methods and quantitative
approaches, indicating a growing diversification in research methodologies within the field.

B Qualitative MW Quantitative ™ Mixed

)

i 3

. 1°13

D O O N A D> o A DO DN A
R DN NN NN NN N DAL AV
AT AT A0 A0 AR AR 40T 0T A0 A0 AR 40T Q0T A0 A0 D

Figure 4 Distribution of research methods by year
4.4 Data collection tools

Figure 5 illustrated that the predominant data collection tools utilized in studies investigating
noticing in mathematics education were videos and written notes. In contrast, the tools that
received the least preference among researchers were documents (i.e., articles and book review),
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report, and audio recording. This trend suggested a strong inclination towards visual and textual
methods for capturing and analyzing educational phenomena, potentially due to their
effectiveness in providing rich, detailed insights into the teaching and learning processes. The
preference for videos might reflect a desire to capture dynamic interactions and contextual
elements that enhance understanding, while written notes offer a straightforward means of
documenting observations and reflections. Conversely, the lower utilization of documents and
group work might indicate challenges in implementation or a lesser perceived value in these
approaches for the specific aims of the studies examined.

60
50
40
30
20
10

Data Collection Tools

Figure 5 Data collection tools

Figure Note: Various data collection tools may be adopted in each study. Therefore, the total frequencies exceed the number of articles.

Moreover, upon examining Figure 6, the graph illustrated the frequency of data collection tools
used in studies investigating noticing in mathematics education, categorized by research methods.
This graph facilitated the identification of data collection tools that were utilized more frequently
in conjunction with particular research methods. The combination of each tool and research
method was represented visually through varying color intensities, with darker shades indicating
a higher frequency of usage. Moreover, in qualitative research methods, the primary data
collection tools favored were written notes, videos, and interviews. In contrast, quantitative
research methods predominantly utilized videos, tests, and surveys as their main data collection
instruments. Meanwhile, for mixed research methods, videos and written notes emerged as the
most frequently employed tools.
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Figure 6 Graph showing the frequency of data collection tools by research methods
4.5 Theoretical frameworks used in the studies

The distribution of theoretical frameworks utilized in the studies was illustrated in Figure 7.
Notably, several studies adopted the theoretical framework proposed by Jacobs et al. (2010), while
others utilized frameworks by van Es (2011), van Es and Sherin (2002), Sherin and van Es (2009),
and Kaiser et al. (2015). Other authors referenced additional theoretical frameworks, and some
studies integrated multiple frameworks within their analyses. The pairing of Jacobs et al. (2010)
and van Es (2011) was identified as the most commonly utilized combination in document
analyses, although a limited number of studies did not specify the theoretical frameworks they

employed.
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Figure 7 Distribution graph according to theoretical frameworks
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4.6 Content areas studied

The content areas were classified into the following categories: teaching of numbers, teaching of
geometry and/or measurement, teaching of algebra, and teaching of statistics and probability.
Table 1 presented the distribution of studies on noticing in mathematics education according to
the content areas studied.

Table 1 Distribution of studies according to content areas

Content Areas f %
Teaching of numbers 40 48.19
Teaching of geometry and/or measurement 31 37.35
Teaching of algebra 31 37.35
Teaching of statistics and probability 7 8.43
Not specified 5 6.02

Table note: Various subject areas may be adopted in each study. Therefore, the total frequency exceeds the number of articles.

Table 1 showed that the majority of studies focused on the teaching of numbers, geometry and/or
measurement, algebra, and statistics and probability. A small portion of the studies did not specify
a subject area. Additionally, several studies examined two or more content areas, while others
were based on document analysis and did not involve any specific content area.

4.7 Objectives of the studies on noticing

The category focused on examining noticing comprises studies that specifically investigated the
phenomenon itself. The development of noticing pertained to research that explores methods for
enhancing noticing skills among teachers or students. The investigation of components included
studies that analyzed the various elements and processes associated with noticing. The learning
of noticing referred to studies that examined how the skill of noticing is acquired. The discovery
of noticing encompassed research that revealed new dimensions of the noticing process, while
the conceptualization category was concerned with the formulation of theoretical and conceptual
frameworks surrounding noticing. Table 2 showed the distribution of studies on noticing
according to their objectives.

Table 2 Distribution of studies on noticing according to their objectives

Noticing f %
Analysis of noticing 27 S2,53
Enhancement of noticing 24 28.92
Exploration of noticing components 20 24.10
Comparison of noticing skills 8 9.64
Acquisition of noticing 5 6.02
Discovery of new dimensions of noticing 2 241
Theoretical conceptualization of noticing 8 9.64
Not specified 3 3.61

Table note: Various subject areas may be adopted in each study. Therefore, the total frequency exceeds the number of articles.

The findings reveal that most of the studies focused on examining noticing, enhancing noticing,
and investigating the components of noticing. Additionally, some studies explored two categories.
Among these, certain studies analyzed both the examination and development of noticing, while
others investigated the examination and components of noticing, the examination and comparison
of noticing, as well as the examination and conceptualization of noticing. A few studies also
focused on the examination and learning of noticing, or the development and learning of noticing.
Furthermore, three studies were classified as document analyses and thus did not fall into any
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specific category.
4.8 Cognitive processes in noticing

Upon reviewing the studies focused on noticing in mathematics education, it becomes clear that
researchers have employed a range of components: P (paying attention, perceiving, focusing), A
(analyzing, interpreting, reasoning), and D (decision making, responding, reacting). The cognitive
processes underpinning paying attention, analyzing, and decision-making are central to the act of
noticing in mathematics education. Each component relies on distinct but interconnected
cognitive functions that enable educators and learners to interpret and respond to mathematical
content meaningfully. Table 3 illustrated the distribution of noticing in relation to cognitive
processes.

Table 3 Distribution of studies on noticing according to cognitive processes

Cognitive processes f %
(Sole) Paying attention 7 8.43
(Sole) Analyzing 1 1.20
(Sole) Decision making 1 1.20
Perceiving and reasoning 14 16.87
Focusing and reacting 2 2.41
Paying attention, analyzing, and decision making 54 65.06
No component 4 4.82
Perceiving and
Reasoning
Paying Analyzing and
Attention 7 Interpreting

Interpreting and
Responding

Focusing and
Reacting <> 1

Decision Making

Figure 8 Cognitive processes in noticing in mathematics education

Figure 8 indicated that these components may be employed individually or in combination. A
significant number of studies integrated multiple components, with several incorporating both P
and A, or P and D. The majority of studies (i.e., 54 studies) employed all three components
together (P, A, and D). It was also noted that a few studies (i.e., 4 studies), due to their nature as
document analyses, did not include any of these components.

4.9 Conceptualization of noticing

According to Konig et al. (2022), the concept of noticing in mathematics education is categorized
into four perspectives: cognitive-psychological, socio-cultural, discipline-specific, and expertise-
based. The coding process was carried out in alignment with these categories. Based on the data
obtained from the coding process, Table 4 presented below was created.
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Table 4 Distribution of studies on noticing according to conceptualizations

Conceptualization f %

Cognitive-psychological perspective 76 91.56
Socio-cultural perspective 24 28.91
Discipline-specific perspective 22 26.50
Expertise-related perspective 14 16.87

Table Note: Various perspectives may be adopted in each study. Therefore, the total frequency exceeds the number of articles.

According to Table 4, the cognitive-psychological perspective was the most frequently referenced,
while the expertise-related perspective was the least referenced. The number of references to the
socio-cultural perspective and the discipline-specific perspective were approximately equal.
Among these studies, there were 38 studies referencing one perspective, 38 studies referencing
two perspectives, 6 studies referencing three perspectives, and 1 study referencing four
perspectives.

Type of Perspective

Cognitive-psychological perspective

—e— Socio-cultural perspective

20 —e— Discipline-specific perspective
—e— Expertise-related perspective

15F

10F

The Number of Perspectives

2008 2010 2012 2014 2016 2018 2020 2022
Year

Figure 9 Distribution graph of perspectives over the years

Figure 9 illustrated a clear trend showing that the number of perspectives referenced in studies
on noticing in mathematics education has grown alongside the increasing volume of research in
the field. Notably, the socio-cultural perspective has experienced the most significant growth in
recent years, reflecting a heightened interest in examining noticing through this lens. This
suggested an evolving emphasis on the social and cultural dimensions of noticing within
mathematics education research over time.

5 Discussion

This research utilized the meta-synthesis method to explore international studies on the concept
of noticing published between 2002 and 2023. Firstly, the analysis, particularly with respect to
sample sizes, indicated a prevalence of small sample groups. This trend may be linked to the
dominance of qualitative research, as qualitative methods often prioritize smaller samples for the
purpose of conducting in-depth analysis (Creswell, 2003). In terms of the sample groups studied
in noticing-related research, preservice teachers and inservice teachers were identified as the
most frequently examined populations. Similar conclusions were reached in a systematic review
by Konig et al. (2022), likely because preservice and inservice teachers constitute some of the
most actively researched groups in education. Focusing on these groups underscores a larger
objective of exploring the connection between teacher quality and student achievement (Darling-
Hammond, 2000). This points to the ongoing need for continuous advancements in teacher
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education, explaining why these groups are often the focal point of research. Nevertheless, it is
crucial to ensure that less represented groups—such as lecturers, instructional coaches, and
educational leaders—are not neglected, and that their unique professional needs are sufficiently
addressed.

Secondly, in the analysis of studies on the concept of noticing based on research methods,
qualitative methods were the most frequently employed. This reflects the nature of noticing as a
cognitive and reflective process, which is often explored through in-depth, context-specific
investigations that qualitative methods afford. However, when examining the distribution of
qualitative, quantitative, and mixed methods over time, there has been a clear rise in the adoption
of quantitative and mixed methods in studies related to noticing over the past decade. This shift
could be attributed to several factors. First, studies on teacher education (Yang et al., 2019) and
professional development (van Es & Sherin, 2008) have become increasingly complex, requiring
more comprehensive methodologies to capture the multi-dimensional nature of teacher learning
and practice. Moreover, the broadening scope of noticing research, incorporating more
interdisciplinary approaches (Dreher & Kuntze, 2015), has likely contributed to this
methodological diversification. As noticing research increasingly intersects with fields like
cognitive psychology, educational technology, and subject-specific pedagogies, researchers have
found it necessary to employ methods that capture both the depth and breadth of these
interactions. Mixed-methods approaches, which combine the strengths of both qualitative and
quantitative research, allow for a more holistic understanding of the complex phenomena being
studied, such as the relationship between teacher noticing and student outcomes. Additionally,
advancements in research tools and analytical techniques have enabled scholars to integrate
various types of data (e.g., video analysis, surveys, and student assessments) and adopt more
sophisticated analytical frameworks (Lin, 2023). This has opened up new possibilities for exploring
the multifaceted aspects of noticing in diverse educational settings, and for understanding how
noticing evolves over time or across different professional learning contexts.

Moreover, in the analysis of studies on the concept of noticing based on data collection tools, the
most frequently used instruments were videos and written notes. This result is consistent with the
findings of Konig et al.'s (2022) systematic review. Research indicated that video analyses were
designed to help preservice teachers identify and interpret classroom situations as they naturally
unfold (Sherin, 2007; Sherin & van Es, 2005; van Es & Sherin, 2008). These analyses served as a
powerful tool to enhance teachers' ability to recognize, understand, and make sense of complex
classroom interactions, which could often be difficult to fully grasp in real-time. Through the video-
based scenarios, preservice teachers developed a deeper pedagogical awareness and sharper
interpretive skills. These skills were essential not only for understanding the dynamics of
classroom interactions but also for informing their instructional decision-making. Moreover, the
frequent use of video analyses in teacher education programs is not merely a trend but a
pedagogically sound approach. It allows for the practical application of theoretical knowledge
while fostering the development of critical, reflective, and adaptive teaching practices. As a result,
video analysis has become a cornerstone in teacher education, playing a vital role in shaping more
effective, responsive, and reflective educators.

The analysis of studies on the concept of noticing reveals a variety of theoretical frameworks.
Research by Dietiker et al. (2018), Konig et al. (2022), and Sherin (2007) has been among the least
utilized frameworks. These underused theoretical approaches may offer opportunities for
researchers seeking to explore novel and underexplored areas. Conversely, the frameworks
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developed by Jacobs et al. (2010) and van Es (2011) have been the most commonly used. This
aligns with the findings of Amador et al.'s (2021) systematic review. While these frameworks are
frequently used individually, they are also often applied together. The popularity of Jacobs et al.'s
(2010) framework may be attributed to its focus on how mathematics teachers perceive, interpret,
and respond to student answers and understanding, while van Es (2011) emphasizes how teachers
observe and reflect on mathematics lessons through video recordings. An examination of the
evolution of these frameworks over time highlights the ways in which educational research has
diversified and deepened. Initially, the focus was primarily on improving individual teaching
practices, but over time, it has shifted to more complex topics such as classroom interactions and
teacher interventions. The methodologies and theoretical frameworks have also become more
comprehensive. Between 2011 and 2017, various frameworks gained broader recognition, with
works like those by Kaiser et al. (2017) offering different approaches to mathematics education.
Since 2018, theoretical frameworks have become increasingly diverse and sophisticated, as seen
in the work of Louie et al. (2021).

The evolution of these frameworks also parallels shifts in the objectives of educational research. In
the earlier stages, particularly during the late 2000s, research was more concerned with improving
the instructional techniques of individual teachers. Frameworks during this period, such as those
by Star and Strickland (2008) and Liljedahl (2010), focused on teachers' immediate actions and
decisions within the classroom. These early models were primarily concerned with the teacher's
perspective and aimed to identify ways to enhance individual performance through better noticing
and response to student needs. However, as educational research progressed into the 2010s, there
was a growing recognition of the importance of broader, more systemic factors influencing
classroom dynamics. Frameworks developed during this period, particularly those by Kaiser et al.
(2017), began incorporating more complex variables such as social interaction, teacher-student
dynamics, and the influence of external factors like curriculum standards and policy on teacher
noticing. This shift reflected a deeper understanding that teaching and learning are not isolated
processes but are embedded within larger social and institutional contexts.

Since 2018, the continued development of theoretical frameworks, as illustrated by Louie et al.
(2021), indicated that the field has become increasingly nuanced. Recent frameworks were
characterized by a more holistic approach that integrates cognitive, social, and cultural dimensions
of noticing. These more recent frameworks also demonstrated an increased recognition of the
diversity in classroom settings, addressing the distinct needs of students from various socio-
economic, linguistic, and cultural backgrounds. This increasing complexity not only expands the
definition of effective noticing but also compels researchers to create more advanced
methodologies that can adequately reflect the intricate nature of teaching and learning in
contemporary classrooms. In conclusion, the contrast between underutilized and dominant
frameworks presents opportunities for further investigation and suggests that the field is ripe for
innovation. As the research community continues to expand its understanding of what it means
for teachers to notice, future studies may build upon both well-established and emerging
frameworks to offer deeper insights into the ways teachers engage with student thinking and
learning in diverse educational settings.

The analysis of studies on the concept of noticing, based on the content areas examined, revealed
that the most commonly preferred area of study was the teaching of numbers. Duncan et al. (2007)
emphasized the critical importance of teaching numbers for developing students' foundational
mathematical skills, which has also been reflected in noticing research. The least studied subject
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area was the teaching of statistics and probability. Franklin et al. (2007) noted that this area has
not been adequately emphasized in curricula, which may have contributed to its lower prevalence
in noticing studies. It was also observed that the teaching of algebra and the teaching of geometry
and/or measurement have similar and high percentages. This suggested that these two areas of
mathematics education were popular for studies focused on developing students' abstract thinking
abilities. Furthermore, the findings indicated that several studies investigated multiple content
areas, highlighting an interdisciplinary perspective that acknowledges the interconnectedness of
mathematical concepts. This approach might facilitate a more holistic understanding of how
various topics relate to one another within mathematics education. Additionally, some studies
were classified as document analyses and, as such, did not directly engage with any specific
content area. This distinction underscored the methodological diversity in the research, where
some studies focused on theoretical or archival examination rather than practical application
within defined mathematical domains. Overall, the findings illustrated the varied landscape of
research in mathematics education, emphasizing both focused and broad approaches to content
exploration.

The analysis of studies on the concept of noticing, based on their objectives, revealed that the most
commonly focused areas were the analysis of noticing, the enhancement of noticing, and the
exploration of its components. The high frequency of these categories highlighted the significance
of preservice and inservice teachers' ability to observe and interpret student responses and
understanding in education. Mason (2002) underscored the importance of teachers' noticing skills
in helping them better understand students' thought processes. Enhancing these skills could
enable teachers to make more appropriate interventions in students' learning processes, ultimately
improving the quality of learning. The category of exploring noticing had the lowest frequency,
indicating that research in this area was relatively new. The categories of comparing noticing and
learning noticing showed both low and similar frequencies, suggesting a need for more studies
comparing teachers' noticing skills and examining how these skills could be learned. Van Es and
Sherin (2008) discussed the importance of learning observation skills in education, providing
models for how such skills could be developed. Some studies explored multiple categories,
suggesting that these categories may influence one another.

Most researchers agreed that professional noticing involves the ability to attend to specific aspects
of students' mathematical thinking, interpret these aspects, and make educational decisions
accordingly (Jacobs et al., 2010; Kaiser et al., 2015; Mason, 2002; van Es & Sherin, 2008). Studies
on the components of noticing most commonly integrated three core elements: attending,
analyzing, and decision-making, reflecting researchers' conceptualizations of noticing. However,
some researchers have focused on individual components depending on their study’s objectives:
attending only (Star & Strickland, 2008), analyzing only (Amador, 2022), decision-making only
(Kosko, 2022), attending and analyzing (Lin, 2023), or attending and decision-making (Jazby,
2023). Notably, no studies have used only analyzing and decision-making. Thus, studies in the
field of noticing have consistently incorporated the attending component, supporting Ball’s (2011)
definition of noticing as involving attending, observing, and understanding activities.

The analysis of the conceptualization of noticing revealed that the cognitive-psychological
perspective was the most frequently referenced, consistent with the findings of the systematic
review by Weyers et al. (2024). This suggested that the cognitive-psychological perspective has
retained its prominence over the years and remains a widely explored area of research. The socio-
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cultural and discipline-specific perspectives were referenced at approximately the same frequency
in the studies reviewed. However, an examination of their distribution over time showed differing
trends. The discipline-specific perspective was consistently employed across all years but has seen
a relative decline in recent years as the volume of studies has increased. In contrast, the socio-
cultural perspective has demonstrated a growing trend in recent years, reflecting evolving
academic interests in this dimension. The origins of the concept of noticing can be traced back to
Goodwin’s (1994) concept of professional vision, which laid the foundation for the socio-cultural
perspective. Early conceptualizations were heavily influenced by Goodwin's work, but his
influence diminished over time. Interestingly, the renewed focus on the socio-cultural perspective
in recent years suggested a return to the foundational ideas of noticing, indicating how the field
was reconnecting with its roots while adapting to contemporary research trends.

5.1 Limitations and future directions

A key limitation of this study is its exclusive focus on teacher noticing within the context of
mathematics education. While this narrow scope provides valuable insights specific to this field, it
may limit the generalizability of the findings to other subject areas, where the nature, role, and
purposes of noticing could vary significantly. Expanding the scope to include other disciplines
could offer a more comprehensive understanding of noticing across diverse educational contexts.
Future research should not only expand into other subjects but also consider longitudinal
approaches to capture how teacher noticing evolves over time and how it impacts instructional
practices and student outcomes in the long term. In the studies, qualitative methods have been
predominantly used, while the application of quantitative methods has remained limited.
Diversifying research methods can enable data collection from different perspectives and result
in more comprehensive findings. At the same time, studies with larger sample groups have
predominantly employed quantitative or mixed methods, with less emphasis on qualitative
methods. Research could be conducted using qualitative methods with large sample groups. In
studies conducted with sample groups, most research has focused on middle school student
groups, while more emphasis could be placed on studies involving preschool student groups.
Additionally, research could be conducted using both qualitative and quantitative methods to
explore how the components of noticing influence one another. The most commonly used data
collection tools have been video recordings and written notes. In addition to these tools, the use
of modern technologies such as interactive applications and virtual reality could provide more
effective data collection methods, especially in remote education. Existing studies have focused
on specific theoretical frameworks. However, exploring different theoretical frameworks could
facilitate a deeper understanding of the field.

The reliance on articles from only the Web of Science and Scopus databases presents a potential
limitation for this study, as these databases, though extensive, do not encompass the entire
spectrum of academic literature on teacher noticing. Research in education is often dispersed
across various platforms, including ERIC, JSTOR, and even open-access repositories such as
Google Scholar, which may house relevant studies that are not indexed in Scopus or Web of
Science. By not incorporating these additional sources, the study risks missing important insights
or alternative perspectives on teacher noticing, especially those emerging from less frequently
indexed journals or from diverse educational contexts. Future studies could address this limitation
by expanding the range of databases consulted, providing a more holistic understanding of the
topic and potentially uncovering trends, methodologies, or findings that are currently overlooked.

376



Pedagogical Perspective, 2024, 3(2), 358-384

Additionally, this study includes articles published in English and Turkish. Incorporating articles
published in other languages could further broaden the scope of the research.

In addition to the database limitations, the meta-synthesis approach, while powerful for drawing
overarching conclusions, comes with inherent challenges. Synthesizing studies that employ
diverse methodologies can dilute specific insights, as different research designs and analytical
frameworks may not align neatly with one another. Combining the findings in a meta-synthesis
can reduce the granularity of the perspectives, potentially oversimplifying complex educational
phenomena. This challenge suggests that future studies could benefit from stratifying analyses by
study type or even adopting alternative methodologies, such as systematic reviews that retain
more methodological specificity. Furthermore, exploring teacher noticing in varied educational
disciplines beyond mathematics, such as science or language arts, would enable researchers to
observe how noticing operates differently across subjects. Such comparative insights could reveal
whether the skills and cognitive processes associated with teacher noticing are universally
applicable or uniquely tailored to the demands of different subject areas.
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