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Teacher noticing is widely recognized as an important aspect of teachers’ competencies and professional development. Drawing on resonance pedagogy, we propose resonance-sensitive professional vision as a new theoretical concept to analyze teacher noticing practices, aiming to highlight often neglected criteria of instructional quality. Our study investigates patterns of noticing among biology teachers using reflexive thematic analysis on a comprehensive qualitative dataset. Stimulated by a video clip that authentically represents complex classroom interactions, 31 group discussions and nine individual interviews were conducted, involving a total of 115 pre-service and in-service biology teachers. Our analysis indicates that pre-service and in-service teachers often rationalize teaching and learning to the extent that they overlook instructional quality criteria emphasized by resonance pedagogy. Most notably, participants focus on the effective achievement of learning outcomes while neglecting the affective engagement of both students and teachers with the learning material. Additionally, their noticing patterns reveal an implicit conceptualization of teaching and learning as processes that are largely steerable and controllable. This perspective tends to ignore the importance of being open and responsive to students’ thoughts and navigating the inherent uncertainty of teaching and learning processes. We hypothesize that adopting a resonance-sensitive professional vision could enhance teachers’ job satisfaction, foster professional development, and contribute to a good professional life. In contrast, an over-rationalized vision may lead to frustration and increase the risk of long-term occupational dissatisfaction. Further studies are needed to explore the factors influencing professional vision and its relationship with job satisfaction.
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1 Introduction

Teacher noticing has become a prominent focus of discussions about teachers’ professional competencies and development (König et al., 2022). It refers to the ability of teachers to notice and interpret significant events in the classroom. Teachers use this ability to observe students’ ongoing learning progress and identify potential challenges. Due to the complex and dynamic nature of classroom activities, teachers must constantly classify what is relevant (van Es and Sherin, 2008). This process requires clear criteria for instructional quality.

However, teachers face the challenge of meeting contradictory quality criteria and cannot satisfy all pedagogically legitimate requirements equally (Schön, 1983; Helsper, 1996; Labaree, 2000; Shulman, 2005). Helsper (1996) uses the term antinomy to describe indissoluble tensions between opposing expectations and goals that cannot simultaneously guide teachers’ actions in a given situation. The central antinomy in school lies between individual learners’ specific needs and general curriculum requirements. Teachers are caught in a double bind: on the one hand, they are expected to consider the individual characteristics of each learner and to be responsive to their specific capabilities, interests, and needs. This orientation requires flexible and open-ended learning designs that provide room for individual adaptation. On the other hand, curricular-related requirements, such as clear learning outcomes, apply to all students and are typically assessed via standardized exams. Scholars like Helsper (1996) and Labaree (2000) argue that professional teaching involves balancing these conflicting criteria. It is important to note that there are no easy either/or solutions here. Both open-ended educational processes and the achievement of fixed learning outcomes play a crucial role in education policies worldwide.

However, in the past 20 years, education policies have increasingly biased teachers toward learning outcomes and assessments, often neglecting other aspects of instructional quality. For example, Germany has focused on defining educational standards in terms of competencies. Globally, there has been an increase in external evaluations, such as the Program for International Student Assessment (PISA) (Zhao, 2020). Critics argue that this shift results in an overemphasis on outcomes, neglecting the transformative approach to education or Bildung (Sjöström and Eilks, 2018), which emphasizes individuality and open-ended processes (Biesta, 2009; Connell, 2009; Labaree, 2014; Rosa, 2019). This article argues that this bias is also evident in research on teacher noticing practices.

In the search for a theoretical framework that shifts attention to otherwise neglected criteria of instructional quality, resonance pedagogy (Beljan, 2019) offers a comprehensive approach. The theoretical foundations of resonance pedagogy stem from resonance theory, a sociological approach developed by the German sociologist Rosa (2019). Rosa (2019) provides a critical theory in the tradition of the Frankfurt School, centered on the concept of resonance and the question of how we relate to the world. It is noteworthy that Rosa’s theory quickly received attention not just in sociology but also in fields beyond, particularly in pedagogy and education.1 The main reason for the theory’s broad reception is likely that it not only analyses key characteristics and challenges of late modern society, which are relevant to a wide range of social fields, but also draws normative conclusions outlining ways to move forward.2

Resonance theory describes modern society as a social formation that can only reproduce itself in a mode of dynamic stabilization—i.e., through growth, acceleration, and innovation. Culturally, this social formation is driven by the attempt to make the world ever more available, controllable, and accessible. Structurally, this leads to “mute” relationships and forms of “alienation,” which Rosa (2019, p. 427) links to the current “psychological crisis,” characterized by high prevalence rates in stress, anxiety, burnout, and depression (Rosa, 2019, p. 42). Following this diagnosis of modern society, Rosa (2019, p. 17) calls for a fundamental paradigm shift toward a “good life” based on the concept of resonance.

Drawing on the work of Rosa (2019), resonance has been introduced as a relevant concept in pedagogy (Beljan, 2019). It refers to a specific mode of relationship between students, teachers, and learning materials. As a key feature of instructional quality, resonance shifts the focus from outcomes and assessments to the relational dynamics between teachers, students, and learning materials. Resonance is about affection—how things come to concern students and teachers not only cognitively, but also bodily and emotionally. It is also about responding to and transforming each other—speaking with one’s own voice rather than simply echoing what others have said, thus fostering mutual transformation through dynamic interaction. This approach suggests that when students and teachers feel a resonant connection to the material and to each other, their learning and teaching experience becomes more profound and meaningful. In contrast, “mute” relationships and “alienation” arise when teaching is narrowly focused on efficiently achieving and mastering prescribed competencies, while neglecting the quality of the relationships (Rosa, 2019, p. 427).

As far as we can see, resonance pedagogy has not yet been applied in research on teacher noticing. However, this approach promises innovative results for at least two reasons. Firstly, unlike many other pedagogical theories, the concept of resonance is based on a broad sociological analysis of late modern society, including education and school, and offers perspectives on how to meet current key challenges. Resonance pedagogy could enrich the discourse on teacher noticing by shifting the focus to instructional quality criteria that are highly relevant in late modern education but have been largely neglected in this field of research. Specifically, it provides a valuable alternative to traditional instructional quality criteria by shifting the focus from standardized outcomes to the quality of relationships between students, teachers, and learning materials in the classroom. Secondly, resonance pedagogy offers a conceptualization of educational processes that may serve as a convincing heuristic for both theoretical and practical purposes. More concretely, it not only provides researchers with a theoretical framework for the analysis of neglected aspects of teacher noticing but may also sensitize teachers to moments of resonance and alienation in their daily practice.

Focusing on biology lessons, our study explores how teachers’ noticing is framed and guided by an understanding of instructional quality shaped by resonance. We adopt a “socio-cultural perspective” on teacher noticing (König et al., 2022, p. 2) and combine Goodwin’s (1994) concept of professional vision with resonance pedagogy. By introducing resonance-sensitive professional vision as an analytical tool, we aim to analyze teacher noticing from a new theoretical perspective.



2 Theoretical considerations


2.1 Research on teacher noticing: effective teaching versus good teaching as instructional quality

Teacher noticing is the ability of teachers to notice and interpret significant classroom events (van Es and Sherin, 2008). To justify the significance of a classroom event, research on teacher noticing invariably relies on a specific understanding of instructional quality. This understanding can be classified using Berliner’s (1987, p. 94) heuristic of “effective teaching” and “good teaching.” Previous studies on teacher noticing have focused primarily on effective teaching, which we argue is problematic for both research and teacher education.

Berliner (1987, p. 94) argues that “effective teaching” requires an understanding of learning outcomes, such as student achievement, as these outcomes determine the teacher’s effectiveness. Research on teacher noticing uses various frameworks to justify which teaching quality criteria are crucial for achieving these outcomes. A widely used model is the “German framework of Three Basic Dimensions” (Praetorius et al., 2018, p. 407), which is central to international studies such as PISA. This model outlines three key characteristics of an effective lesson: (1) cognitive activation, (2) classroom management, and (3) student support. Research has extensively covered the first two. For example, studies on classroom management examine how teachers’ professionalism involves noticing and interpreting how well an effective learning environment is established and maintained (e.g., Steffensky et al., 2015). Several studies have referred to Kounin’s (1970) research, which showed that effective classroom management is a systematic process of establishing and maintaining an effective learning environment.

In contrast to “effective teaching,” Berliner (1987: 94) argues that “good teaching” refers to normative teacher behavior and involves an understanding of the norms and values that guide teaching practices independent of learning outcomes. Even if these two concepts of instructional quality are not mutually exclusive, effective teaching does not always equate to good teaching, and vice versa (Fenstermacher and Richardson, 2005). For instance, Kounin’s (1970) traditional characteristics of classroom management, such as discipline and omnipresence, may conflict with students’ interest in self-efficacy. This raises debate as to which criteria are most appropriate. However, the structural bias toward effective teaching leaves many important criteria of instructional quality unexplored. First and foremost, quality criteria related to the concept of Bildung (Sjöström and Eilks, 2018; Beljan, 2019), which are crucial in late modern education, have been largely overlooked in research on teacher noticing so far.



2.2 Applying resonance pedagogy: good teaching as resonance-sensitive teaching

With its close connection to the concept of Bildung (Beljan, 2019), resonance pedagogy offers a comprehensive approach for shifting the focus to otherwise neglected aspects of good teaching. Although Rosa (2019) originally developed the concept of resonance in sociology, he established connections to pedagogy early on, paving the way for its broader adoption by education researchers (Beljan, 2019; Frydendal and Thing, 2023; Felski, 2020). In this paper, we build on this foundation and introduce the concept of resonance-sensitive teaching as a quality criterion of good teaching.

In order to understand precisely what resonance-sensitive teaching means, it is essential to explore the concept of resonance more deeply. Rosa (2019, 2020) defines it as a specific mode of relating to the world. He argues that the quality of our life depends on the quality of our relationships with people, objects, and ideas. Thus, Rosa uses the concept not only as an analytical tool to describe these relationships, but also as a normative criterion for what it means to lead a “good life” (Rosa, 2020, p. 2). In pedagogy, the concept of resonance provides a framework for developing instructional quality features that help define good teaching. We will therefore take a close look at the features that define resonance.

Resonance is characterized by four key features. The first is being affected, which means that the individual is “touched” or moved by someone or something, whether it is another person, an experience, an idea, an activity, a conversation, a piece of art, or a school subject like biology (Rosa, 2020, p. 32). For instance, a biology teacher may introduce a new topic, such as the theory of evolution, with an evocative picture. This picture may spark intrinsic interest in students, engaging them and touching them. It is important to note that affection is not only cognitive but also emotional and physical: we are “touched” when we begin to smile, and in moments of intense affection, we may even have tears in our eyes (Rosa, 2019, pp. 134, 246). These physical reactions foster the development of an intrinsic interest in whatever has affected us.

The second key feature is self-efficacy. Originally developed by the psychologist Bandura (1997), psychological research typically defines self-efficacy in result-oriented terms—as the perceived capability to exert control, implement plans and achieve goals (Rosa, 2019). In contrast, resonance theory offers a response-oriented interpretation, understanding self-efficacy as the capacity to respond actively with our own voice and to “feel connected to the world because we ourselves are able to affect something in it (something, that, in turn, also affects us)” (Rosa, 2020, p. 33). For a resonance-sensitive teacher, what matters is therefore not primarily the learning outcome but rather the experience of interplay and reciprocity that emerges in the teaching and learning process. For example, students may respond to the evocative picture by making their own assumptions and interpretations, which are then picked up by fellow students and discussed in class. Through this process, individuals develop mutually responsive relationships between themselves and the world.

The third feature is the transformation of both the individual and the world. This transformation may be brief, resulting in subtle changes in behavior, thought, or attitude, or it can be long-lasting, forming stable “axes of resonance” (Rosa, 2019, p. 195) that deeply influence one’s whole life. Schools potentially play a crucial role in transforming individuals’ relationships with the world. For example, a student’s initial conception about evolution may be discussed and challenged by learning about the theory of evolution in school, leading to cognitive conflict and transformation. Later, the student may reflect on this new understanding while watching an animal documentary at home, further deepening the transformative experience and forming more stable axes of resonance to biology.

The fourth key feature of resonance is uncontrollability. Resonant experiences cannot be produced or generated by following a manual or method; nor is there a guaranteed way to create them. As Rosa (2020, p. 37) explains, “Resonance is inherently uncontrollable. [–] It is a peculiar characteristic of resonance that it can neither be forced nor prevented with absolute certainty.” In the context of a biology lesson, uncontrollability emphasizes that it is impossible to predict or control precisely how students will respond to specific input from the teacher. Instead, resonance relies on the uncontrollable voice of the other. Although resonance cannot be fully controlled, teachers can create conditions that make it more likely. Rosa (2020, p. 44) refers to this as “semicontrollability,” where resonant experiences are neither fully contingent nor fully controllable.

Rosa reframes Marx’s concept of alienation to describe a mode of relating to the world that stands in contrast to resonance. In this mode, the world fails to resonate with individuals, fails to speak to them, leaving them emotionally and cognitively untouched. Such a world feels “lifeless, dead, empty” (Rosa, 2019, p. 184). In his diagnosis of late modern society, Rosa (2019) focuses on the psychological crisis marked by an increase in mental diseases and considers burnout or depression as forms of alienation. In the context of a biology lesson, alienation occurs when students lack interest in the subject (affection), lack the belief that they have anything meaningful to contribute to a discussion or presentation (self-efficacy), and fail to see how engaging with biology could lead to personal development (transformation), potentially guiding them into unpredictable yet enriching terrain (semicontrollability). Instead, students’ relationship with biology becomes “mute” (Rosa, 2019, p. 427). Alienation, in this sense, represents a form of indifference or, as Jaeggi (2014, p. 1) described it, a “relation of relationlessness.” Taken to the extreme, students may not only feel indifferent toward biology but may even experience hostility and repulsion, such as when they become anxious about giving a presentation or fear the embarrassment of saying something wrong.

Resonance-sensitive teachers take into account and incorporate the four key features of resonance—affection, self-efficacy, transformation, and semicontrollability—as instructional quality criteria when planning, teaching, observing, and reflecting on lessons. At the same time, “sensitivity to resonance” also implies “sensitivity to alienation” (Rosa, 2019, p. 186). Thus, resonance-sensitive teachers work to identify and address not only conditions that promote resonance in the classroom but also those that hinder it, showing increased awareness of states of indifference and alienation. In practical terms, this implies that teachers are highly sensitive to students’ feelings, quickly notice issues like fear, anxiety, or stress, and actively work to create more favorable conditions for resonance. They aim to establish a pedagogical atmosphere of mutual trust and support, where everyone has the opportunity to listen and answer (Bollnow, 1989; Beljan, 2019; Rosa, 2019). Furthermore, resonance-sensitive teachers strive to be the “first tuning fork” (Rosa, 2019, p. 246), providing specific inputs that not only convey relevant knowledge but also communicate the teacher’s authentic passion for the subject through gestures, facial expressions, or humor, thereby stimulating students’ intrinsic interest and fascination. At the same time, they act as the “second tuning fork,” “capable of responding sensitively to student’s needs, moods, and interests” (Rosa, 2019, p. 246). Resonance-sensitive teachers also recognize that schools can establish individual axes of resonance to biology that extend far beyond the classroom, potentially becoming essential parts of a “good life” for those who have undergone an intense process of Bildung and developed a resonant relationship with the subject (Rosa, 2019, p. 17). They are further aware that experiences of resonance, whether in biology or in any other field, foster “dispositional resonance” (Rosa, 2019, p. 247). This concept refers to an individual’s ability to approach the world, including what is unfamiliar and new, with both intrinsic interest and high expectations of self-efficacy. Simply put, experiences of resonance cultivate a belief that many aspects of the world out there are potentially interesting, exciting, and fascinating. In essence, good teaching is rooted in creating resonant experiences.



2.3 Socio-cultural perspective: resonance-sensitive professional vision

Following a socio-cultural perspective on teacher noticing (König et al., 2022), we draw on the concept of professional vision (Goodwin, 1994) and integrate it with resonance pedagogy to introduce the concept of resonance-sensitive professional vision. In this approach, resonance serves as the primary instructional quality feature, allowing us to analyze empirically how teachers’ noticing practices are shaped and guided by norms and values of resonance pedagogy (Beljan, 2019).

Since Sherin’s research group first applied Goodwin’s (1994) concept of professional vision to the teaching profession (e.g., Sherin, 2001), it has been explored with various theoretical frameworks and methodological approaches (see the following reviews: Stahnke et al., 2016; Chan et al., 2021; König et al., 2022; Weston and Amador, 2023; Weyers et al., 2023). However, prior reviews indicate that Goodwin’s original conceptualization has had limited uptake within the discourse on the teaching profession. The systematic literature review by König et al. (2022, pp. 1–2) “reveals a dominance of a cognitive-psychological perspective of teacher noticing,” focusing on mental processes of individual teachers. Even in studies that claim to follow Goodwin’s approach, the conceptualization of professional vision as a social practice and the methodological implications for research are rarely discussed explicitly. An exception is the work of Ozcelik and McDonald (2019).

Building on a theory of social practices (Bourdieu, 1977), Goodwin (1994, p. 606) defines professional vision as “socially organized ways of seeing and understanding events.” For example, Goodwin (1994, p. 622) describes how “perspectival frameworks” guide what a police expert witness sees in a videotape and how he judges relevant objects. Crucially, Goodwin’s analysis emphasizes how professionals use speech to highlight and code events, thereby reconstructing underlying assumptions and guiding expectations that typically remain implicit. In this study, we adopt the term professional vision (Goodwin, 1994) to outline a socio-cultural perspective on teacher noticing, and we conceptualize teachers’ professional vision as the socially organized ways to notice, interpret, and understand significant events in the classroom. In doing so, we aim to contribute to current research by exploring the making of professional vision and its social dimension, which are largely unexplored. To date, little is known about the “socially organized ways of seeing and understanding events “(Goodwin, 1994, p. 606) that teachers use.

Considering teacher noticing as a social practice has two main implications for our empirical study. Firstly, we methodologically describe “socially organized perceptual frameworks” (Goodwin, 1994, p. 616) as patterns of noticing, which we analyze using reflexive thematic analysis (Braun and Clarke, 2022, see chapter 3.3). These patterns of noticing are rooted in a broader professional context that shapes how schoolteachers notice, think, and act, making them widely shared across the teaching community and therefore particularly relevant for teacher education. Secondly, understanding teacher noticing as a social practice (Reckwitz, 2002) does not leave it hidden as a purely cognitive process occurring behind closed doors in teachers’ minds, but instead makes noticing visible and accessible within specific social contexts, where it is enacted, such as during joint video observations and classroom debriefings in the context of practice phases in teacher traineeships or peer teaching situations. The importance of these practices is increasing in university teacher education, the joint analysis of teaching videos becoming standard. This is reflected in the growing number of research projects on video-based teacher education, the proliferation of video portals, and the steady increase in academic publications in this area (Borko et al., 2008; Gaudin and Chaliès, 2015; Seidel, 2022). Therefore, discussing instruction in social contexts offers a promising approach to studying and professionalizing teacher noticing, particularly in university settings.

While our approach is grounded in Goodwin’s (1994) conceptualization of professional vision, it also diverges from Goodwin’s original empirical settings, which explored how professionals such as police experts enact professional vision while performing tasks, such as analyzing a videotape. In these contexts, talking about what is seen constitutes professional action itself and is the focus of Goodwin’s research. In contrast, most studies on teacher noticing—including our own—aim to better understand how teachers notice and interpret instructional situations during lessons. However, because teachers cannot verbalize their thought processes while actively teaching, such studies typically reconstruct professional vision by analyzing how teachers talk about (video-based) representations of classroom situations. While some research has explored teachers’ visual attention during lessons through methods like eye-tracking (e.g., Keskin et al., 2023), we—along with other scholars (van Es and Sherin, 2008; McDonald, 2016; Steinwachs and Martens, 2022, 2023, 2025)—argue that analyzing talking about instructional situations offers deep insight into teachers’ professional vision.

As previously outlined, we analyze our data through the lens of resonance-sensitive professional vision. Since resonance in pedagogy emphasizes education as a relational process between students, teacher, and material, resonance-sensitive professional vision is best explained using the didactic triangle model, as adapted by Beljan (2019) and Rosa (2019), to illustrate resonant relationships in the classroom (see Figure 1).

[image: Diagram showing a triangle connecting three rectangular boxes. The top box labeled "Teacher" links to the triangle's apex. The bottom corners connect to "Students" on the left and "Material" on the right, illustrating relationships between them.]

FIGURE 1
 The didactic triangle model (Beljan, 2019, p. 113, translated and slightly modified).


In this model, the three sides of the didactic triangle represent potential relationships or axes of resonance between teacher and students, teacher and material, and students and material. Resonance-sensitive professional vision focuses on the quality of these relationships in terms of resonance as the main instructional quality criteria.


	1. Teacher-student relationship: Resonance-sensitive professional vision focuses on how teachers and students reach each other and engage in meaningful interactions. Key considerations include how teachers spark students’ interest in the material, engage with students’ responses, and promote self-efficacy, and how the teachers themselves are transformed through interactions with students.

	2. Teacher-material relationship: Resonance-sensitive professional vision explores how the teacher is affected by the material. A high level of affective engagement with the material is considered crucial because this enables the teacher to serve as a “first tuning fork” (Rosa, 2019, p. 246) for the students, igniting fascination with the subject matter.

	3. Student-material relationship: Resonance-sensitive professional vision emphasizes establishing an affective and mutual responsive relationship between students and the material. This approach values students’ perspectives on the material as starting points for potential transformation with an uncertain outcome. Given the subjective and semicontrollable nature of learning, resonance-sensitive professional vision promotes a flexible, open, and responsive approach to education.






3 Methodical approach


3.1 Data collection: video clip as a stimulus for group discussions and individual interviews

For this paper, we conducted a qualitative secondary analysis and used a comprehensive qualitative dataset from a different research project on professional vision (Steinwachs and Martens, 2022, 2023, 2025). Following the methodology of studies such as that by van Es and Sherin (2002), we used a video clip to represent complex classroom settings as authentically as possible. We recorded 51 biology lessons on evolution in secondary schools, each lasting 45 or 60 min, to capture student-teacher interactions. From these recordings, we created a 20-min video clip from an advanced vocational college course that was particularly suitable for joint analysis with pre-service biology teachers, as it provided a rich context for examining teachers’ professional vision in a complex educational setting. The focus of the clip is the adaptedness of species to their habitat, addressed in various contexts, such as bird migration.3

In line with Goodwin (1994), we chose linguistic data to gain deeper insights into professional vision. The selected video clip served as a stimulus for group discussions (Bohnsack, 2010) and, due to the COVID pandemic, individual interviews (Nohl, 2010). Following Nohl (2017), we assume that group discussions and individual interviews can be triangulated, as both methods allow for the analysis of patterns of noticing. After viewing the video clip, pre-service and in-service biology teachers discussed it without specific instructions or preformulated questions. The openness of data collection is crucial to our research question. Since we are interested in how the professional vision of pre-service and in-service biology teachers is framed and guided by the concept of resonance, it was essential to avoid imposing predetermined frameworks for noticing and interpreting the video clip. The approach aims to provide participants with the maximum freedom to notice, interpret, and address what they find important. We recorded and transcribed both the group discussions and individual interviews to capture the full range of observations and interpretations (Przyborski and Wohlrab-Sahr, 2014, pp. 167–169).



3.2 Sample

Our empirical data include 115 pre-service and in-service biology teachers who participated in 31 group discussions (average duration 45 min) and nine individual interviews (average duration 25 min), totaling 40 cases. Each group discussion involved three or four participants, such as colleagues from the same school. Our sampling procedure was a mixture of opportunistic, snowball, and heterogeneous sampling. Pre-service biology teachers were recruited through personal contacts or direct requests to Master’s students drafting their theses as part of the research project. Trainee teachers were contacted via the head of the traineeship, while in-service teachers were recruited through the researchers’ personal contacts and professional network. In sum, as represented in Table 1, we recruited participants with diverse professional backgrounds, creating a comparatively large qualitative dataset to explore a wide range of teacher noticing practices.


TABLE 1 Our sample of 40 cases.


	Professional level
	Number of group discussions
	Number of individual interviews
	Total number of participants
	Age
	Further information

 

 	Bachelor’s and Master’s students 	23 	1 	79 	20–35 	Different universities; pursuing different degrees (bachelor’s or master’s); aiming to teach at various school types (primary, lower secondary, secondary, grammar, comprehensive school, and vocational college)


 	Trainee teachers 	5 	1 	18 	23–30 	Different school types (lower secondary, secondary, grammar, and comprehensive school)


 	In-service teachers 	3 	7 	18 	30–52 	Different school types (primary, lower secondary, secondary, grammar, and comprehensive school); teaching experience ranging from 3 to 29 years




 



3.3 Data analysis: reflexive thematic analysis

As mentioned, we reanalyze a dataset which was originally designed for a different project on professional vision (Steinwachs and Martens, 2022, 2023, 2025). A main challenge in qualitative secondary analysis is ensuring the fit of an existing dataset with a new research purpose. In line with recommendations for qualitative secondary analysis (Sherif, 2018; Ruggiano and Perry, 2019), our dataset fits the new research purpose of this paper for three main reasons. Firstly, we focus on the same research area as the parent study, the professional vision of pre-service and in-service teachers. The key difference is our use of resonance pedagogy as a new theoretical perspective to inform our analysis. Secondly, the original methods of data collection—open-ended focus groups and interviews stimulated by a video clip—were not tightly structured but open enough to produce varied and rich data, fitting both the original research interest and our theoretically modified one. Thirdly, the first author of this paper was also involved in the parent study (Steinwachs and Martens, 2022, 2023, 2025) and thus closely familiar with the entire data-gathering process.

We use reflexive thematic analysis (RTA) to reanalyze the data. RTA is a common method for interpreting qualitative data, aiming to “develop an understanding of patterned meaning in relation to the dataset” (Braun and Clarke, 2022, p. 232). Its theoretical flexibility allows us to apply our theoretical thoughts about resonance-sensitive professional vision to inform our interpretation and construct teachers’ noticing patterns. Our analysis follows six recursive phases, consistent with RTA guidelines (Braun and Clarke, 2022):


	1. Familiarization: The first author, already familiar with the data, re-read transcripts from the perspective of resonance pedagogy, identifying relevant sections. All authors then read these core sections and noted analytic ideas.

	2. Coding: All authors independently applied codes to data segments, initially generating over 200 codes. We refined and reduced these to around 50 through collaborative discussions and clustering. Consistent with our deductive orientation—and acknowledging that the underlying assumptions and guiding expectations in teachers’ noticing patterns often remain implicit—we focused on deeper latent meanings related to our theoretical framework. Especially in this phase of theory-driven refinement of codes, but also later during the development and refinement of themes (phases four and five), our collaborative approach with intensive group discussions facilitated a richer and more nuanced theoretical exploration of the data.

	3. Generating initial themes: All authors independently combined multiple codes that share a core idea, thus identifying shared patterns of meaning across the dataset (i.e., themes).

	4. Reviewing themes: We discussed our individually generated themes in a group and collaboratively developed them further in relation to our research question on resonance-sensitive professional vision. Most importantly, we ensured that our themes captured patterns of noticing which are meaningful across the whole dataset. Furthermore, we compared these patterns and began to cluster them around five potential categories derived from the didactic triangle: teacher, students, material, teaching, and learning. We started to reflect on the patterns’ relationships and constantly assessed their fit in relation to the coded segments. In addition, the first author checked that the patterns made sense against the background of the full dataset.

	5. Defining and naming themes: We refined themes to ensure clear boundaries and reflected on how our patterns connect to each other, resulting in five patterns of noticing connected by an overarching pattern.

	6. Writing up: Finally, we developed an analytic narrative to present our results.



To illustrate our interpretations, we present excerpts from selected cases in our sample. For anonymity, all cases were labeled with fruit names (e.g., Mango) that reveal nothing about the content. All interpretations are based on the German transcripts, which were then translated into English. Przyborski and Wohlrab-Sahr (2014) note that translation can create ambiguities and questions about connotations, which can only be resolved by referring to the original German transcripts. Consequently, the original wording cannot be exactly reproduced. To improve readability and comprehension, we used slightly different transcription rules for presenting transcript excerpts.4




4 Analysis and discussion: patterns of teacher noticing

We reconstructed five patterns of noticing (see Figure 2), anchored together by an overarching pattern that forms an “overall story” about the data (Braun and Clarke, 2006, p. 87). These patterns facilitate an understanding of the extent to which resonance matters in teachers’ professional vision.
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FIGURE 2
 Overview of the five patterns of noticing.



4.1 Pattern of noticing 1: teacher as optimizer of students’ learning

Participants’ professional vision is guided and framed by certain norms and ideals through which they evaluate what they see. They observe teaching and assess its effectiveness in relation to desired learning outcomes. Participants assume that the main task of the teacher is to optimize students’ learning so they can achieve the scientific norms. Therefore, participants constantly compare what the teacher actually has done with what the teacher should have done.

Interestingly, the participants’ optimization perspective goes hand in hand with a deficit orientation. The level of teaching observed is mainly discussed as deficient and requiring optimization. However, participants hold different opinions about how to concretely optimize teaching. In some cases, like the Mango case, methodical changes are suggested (Excerpt 1). Classroom discussions are critiqued as resembling “a ping-pong game,” where “it always just went from the teacher to the student and back again.”

[image: Text excerpt with speech and non-verbal markers. Bf discusses the benefits of partner work, noting it often feels like a ping-pong game between teacher and student. Af responds with "Mhm." Bf continues, suggesting it's more valuable to let students talk among themselves. Df and Bf both acknowledge with "Mhm," emphasizing student interaction over teacher-student exchanges.]

EXCERPT 1
 Excerpt Mango case (l. 430–437).


Furthermore, the teacher is required to facilitate discussion by “passing the ball” and letting the students “talk among themselves.” In other cases, like the Rosehip case, participants criticize the teacher for content-related shortcomings (Excerpt 2), such as the way certain concepts (“selection” and “mutation”) are used to explain evolution.

[image: Text from a conversation with an individual labeled "Af" expressing frustration about a teacher providing multiple examples without precise technical terms. Af suggests that a single clear example would have been better, allowing for step-by-step learning and improving understanding of complex concepts like DNA mutation and selection.]

EXCERPT 2
 Excerpt Rosehip case (l. 36–44).


In the case of Rosehip, the way certain concepts such as “selection” and “mutation” are used to explain evolution is criticized. In addition, a “step-by-step approach” is demanded, where these concepts should be applied to the evolutionary phenomenon sequentially and in a specific order.

Resonance pedagogy critically challenges participants’ vision of teachers as optimizers of students’ learning. Firstly, participants constantly compare what the teacher has actually done with what the teacher should have done to help students achieve the scientific norms. This leads to a one-sided focus on the teacher’s shortcomings. The teacher is frequently the subject of criticism, and participants rarely discuss what the teacher has done well or what can be learned from positive examples. One important consequence of participants’ deficit orientation is that actions and factors that facilitate resonance are hardly noticed and discussed. For example, students’ broad participation and lively discussions are hardly acknowledged. Participants appear to lack any appreciation of the fact that the teacher in the video clip managed to create a “pedagogical atmosphere” (Bollnow, 1989, p. 5) that encouraged students to contribute with their own thoughts and explanations in relation to biological phenomena. However, creating such an atmosphere is not trivial at all and should not be taken for granted. Instead, it should be acknowledged, further explored, and discussed to learn from positive examples about conditions that facilitate resonance in the classroom. Secondly, this pattern places a one-sided focus on what the students can learn from the teacher without considering what the teacher can learn from the students. This can result in loss of sight of resonance, as moments of resonance are inherently reciprocal and characterized by a mutual transformation of the students and the teacher alike. More concretely, resonance happens when the students and the teacher listen to, answer, affect, and transform each other. However, due to a narrow focus on students’ learning, participants interpret the teaching-learning process as unilateral: teachers are expected to shape students’ understanding, but not the other way around. The teacher is discussed exclusively as an instructor and never as a learner whose pedagogical and content-related knowledge or beliefs may be transformed along with the students.



4.2 Pattern of noticing 2: teaching as steering toward a predefined learning outcome

Participants at all levels of training and experience, ranging from early Bachelor’s students to experienced teachers, share a strong belief in their ability to optimize teaching and learning. They assume a causal relationship between the level of steering and the efficiency of learning in terms of achieving the learning outcomes. The dominant assumption is that a specific input will produce a specific learning outcome if the process is steered well enough.5 However, participants interpret the effect of teaching on learning in diverse ways. In some cases, like the Rosehip case, they believe that teachers need to provide strong direction and maintain control over learning (Excerpt 3). The teacher is criticized for failing to prevent students from employing their intuitive explanations of the adaptedness of species to their habitat.

[image: Text exchange among individuals discussing scientific concepts, particularly referencing Lamarck’s ideas on evolution. One person comments on how deeply rooted Lamarck's ideas are, discussing examples involving a white gorilla. Another suggests a clear example of industrial melanism, mentioning butterflies turning black due to industrialization. There are agreed exchanges confirming understanding.]

EXCERPT 3
 Excerpt Rosehip case (l. 65–68; l. 360–371):


This involves a technological idea of teaching, where the teacher could metaphorically “switch off Lamarck’s ideas in everyone” and directly transmit knowledge using “a super clear example where you cannot go wrong.” In other cases, like the Mango case, participants criticize the learning opportunities provided by the teacher (Excerpt 4). For example, the use of certain technical terms in the classroom discussion is questioned.

[image: A dialogue discussing the distinction between adaptedness and adaptation. One participant suggests focusing on adaptedness to avoid misconceptions linked to the notion of actively adapting. Others agree, noting that adaptedness is uncommon in everyday language, implying that defining it could help students understand better.]

EXCERPT 4
 Excerpt Mango case (l. 549–561).


It is suggested that the concept of “adaptedness” should be used instead of “adaptation,” as the latter could potentially lead to a “wrong student conception.” Essentially, participants assume that appropriate learning opportunities provided by the teacher can significantly influence students’ learning to meet the required scientific norms.

In contrast to the participants’ dominant vision that learning is largely steerable, resonance pedagogy critically challenges this perspective by acknowledging a “technology deficit of education” (Luhmann and Schorr, 1979, p. 345): teaching-learning processes are complex and do not function in mechanistic ways. In practical terms, teachers cannot fully predict, plan, and control what will happen in students’ minds when providing specific input. Therefore, the outcome of a lesson is never entirely certain in advance (Schön, 1983; Biesta, 2023). This is especially true for creating resonance in the classroom, which is at best “semicontrollable” (Rosa, 2020, p. 67). Consequently, teachers who are sensitive to the concept of resonance are aware that it is never completely certain if, how, and when students and teachers will affect, answer to, and transform each other. However, they can recognize and evaluate conditions that might foster resonance in the classroom. One key aspect to observe is how the teacher acts as the “first tuning fork,” serving as a source of inspiration and momentum to initiate resonance in the classroom (Beljan, 2019; Rosa, 2019, p. 246). The fact that most participants are convinced of their ability to influence students points to a high level of self-efficacy expectation which, in turn, could be conducive to creating resonant conditions in the classroom.

Nevertheless, from the perspective of resonance pedagogy, participants’ steering vision is inherently problematic for at least three reasons. Firstly, it raises unrealistic expectations regarding the steerability and controllability of teaching and learning, thus reinforcing the deficit-oriented vision discussed in connection with participants’ optimization perspective (see previous chapter). Secondly, participants with a strong steering vision tend to view unexpected and unplanned events more as problems and burdens to avoid rather than opportunities to embrace resonance. For example, in some cases, students’ unexpected explanations are constructed as a “disturbing factor” that the teacher should “clear […] out first” so that the scientific norms can be taught (Pineapple case, l. 302–303). Nevertheless, it may be precisely during such spontaneously arising moments, when students present unexpected ideas, that experiences of resonance occur that are meaningful for the students. One of the objectives of resonance-sensitive professional vision is to notice and capitalize on such opportunities. Thirdly, resonance pedagogy sheds a critical light on participants’ vision that the achievement of predefined learning outcomes is the primary criterion for evaluating instructional quality. Instead, educational processes are more important than learning outcomes. First and foremost, the quality of students’ relationship with the learning material is crucial for resonance-sensitive teachers. Questions like are the students “touched” (Rosa, 2019, pp. 134, 246; Rosa, 2020, p. 32) by the material (affection), do they answer with their own voice (self-efficacy), and is there any change in how they relate to and understand the material (transformation) inform a resonance-sensitive professional vision. Despite resonance being (only) “semicontrollable” (Rosa, 2020, p. 67), teachers’ awareness of suitable conditions for affection, self-efficacy, and transformation in the classroom is crucial from the perspective of resonance pedagogy.



4.3 Pattern of noticing 3: students as willing learners and marginalized explainers

There are more factors that systematically prevent participants from engaging more deeply with students’ own concepts and explanations. Most importantly, our data show that teachers constantly evaluate students’ statements by comparing them with scientific norms. In many cases, like the Raspberry case, students’ statements are classified as wrong in relation to the right scientific norms (Excerpt 5).

[image: Dialogue between two people labeled Cm and Af. Cm discusses students' misconceptions about Darwin and Lamarck, despite watching a film on adaptation. Cm notes the misconceptions repeat with each lesson, mentioning moles needing big hands. Af interjects with "Mhm."]

EXCERPT 5
 Excerpt Raspberry case (l. 190–198).


Participants classify students’ statements as “misconceptions” that need to be corrected. In some cases, like the Mirabelle case, participants establish a hierarchy where scientific norms are considered more valuable than students’ conceptions (Excerpt 6).

[image: Conversation transcription with speaker labels Af, Df, and Cf. Af discusses evoking understanding and activating student conceptions with phrases like "tried", "beyond", and "where do you know this term from". Responses from Df and Cf include "Mhm".]

EXCERPT 6
 Excerpt Mirabelle case (l. 20–30).


These conceptions are constructed as “everyday understanding” and “everyday language” that need to be changed toward scientific norms. Overall, we observe an ongoing marginalization of students’ explanations, with the aim of transcending them.

Resonance pedagogy critically challenges participants’ vision of students as marginalized explainers. In our sample, students’ explanations are never valued as an enrichment or resource for transforming their relationship with nature and making biological knowledge personally meaningful. It is precisely such an appreciative view, combined with the ability to listen closely to students, that enables teachers to adapt their teaching in a way that integrates and builds on students’ interests and views, thereby making biological knowledge personally meaningful. In contrast, the marginalization and neglect of students’ previous understanding runs the risk of overlooking students’ concerns and level of understanding, potentially evoking feelings of alienation with respect to biological phenomena. Moreover, participants’ vision of students as marginalized explainers’ conflicts with newer learning theories, particularly a constructivist understanding of learning that asserts that “learning is interactive, building on what the student already knows” (Bada, 2015, p. 68). Therefore, teachers should welcome, appreciate, and interpret students’ understanding rather than marginalize it.

Resonance theory’s emphasis on self-efficacy aligns with this constructivist view on learning: students’ voices are important and should be closely considered. They offer valuable insights into students’ life worlds and what they find meaningful. A close look at students’ concepts informs the teacher about what they bring to the learning and how they understand the material. Considering the crucial role of students’ previous understanding and self-efficacy, resonance-sensitive teachers provide space to negotiate multiple perspectives and promote the exchange and discussion of ideas both with and among students. This approach allows students to shape their personal relationship to the learning material, raise their own voices, and reach others. However, such experiences of self-efficacy are unlikely to be noticed if the focus remains rigidly on distinguishing between correct and incorrect responses and on efficiently achieving predefined learning outcomes.

Furthermore, for students to speak with their own voice (Rosa, 2019, pp. 167, 244), a specific “pedagogical atmosphere” is required (Bollnow, 1989, p. 5; Beljan, 2019, p. 90; Rosa, 2019, p. 245). First and foremost, teacher and students must relate to each other in a warm, safe, and appreciative environment where differing views are welcomed. Such an atmosphere allows students to explore and experiment with content and ideas without the fear of embarrassment or losing face when making a mistake. Therefore, resonance-sensitive teachers understand the importance of creating a pedagogical atmosphere that facilitates students’ self-efficacy, where mistakes are valued as opportunities for resonance. However, our data shows that participants view students not only as marginalized explainers but also as willing learners. On the one hand, this perspective reflects a positive belief in students. On the other hand, it should include valuing their contributions. Furthermore, from a resonance-sensitive perspective, it is crucial to recognize that students’ willingness to learn is also a result of the quality of their relationship with the teacher and the material. It would be wrong to assume that this willingness emerges solely from the students’ individual characteristics (Beljan, 2019).



4.4 Pattern of noticing 4: learning as gaining mastery of scientific norms

Participants construct learning as gaining mastery of scientific norms, evaluating it by comparing students’ statements with these norms. Learning is consistently output-oriented and instrumental, serving as a means to achieve a specific goal—the correct application of scientific norms, such as general evolutionary principles, to biological phenomena. However, participants focus on various aspects of these scientific norms. In some cases, like the Rosehip case, they criticize students for not using central concepts of the theory of evolution (Excerpt 7). For example, they criticize students for failing to follow a “clear structure” using the “right technical terms” in their explanations of evolution, such as “mutation” and “recombination”.

[image: Text dialogue between two speakers, labeled as Af and Bm. Af discusses the example of a mole to classify terms, mentioning evolution, digging, mutation, and recombination. Bm provides a brief interjection, "Mhm." Af also references a white and black gorilla, implying a discussion on survival, while noting a lack of technical terms.]

EXCERPT 7
 Excerpt Rosehip case (l. 163–172).


The concrete evolutionary biological phenomena themselves are framed as unimportant for the learning process (“these digging hands or whatever,” “the white gorilla blah”), it is about teaching certain general concepts of the theory of evolution. Please use period instead of colon. Please do not place a paragraph here. Please revise the marked sentences as follows: In other cases, like the Peach case, participants emphasize the need for clear definitions of evolutionary biology terms (Excerpt 8). The teacher interviewed considers it essential that technical terms like “gene,” “allele,” and “gene pool” have to be learned in order to facilitate “technically correct arguing” in the context of evolution.

[image: Text discussing challenges students face in connecting genetics and ecology within an evolutionary framework. It mentions difficulties due to the temporal aspect of evolution and highlights the importance of understanding basics like genes and alleles for constructing arguments on evolution.]

EXCERPT 8
 Excerpt Peach case (l. 162–169).


Concrete biological phenomena are often of secondary importance in the learning process. This is evidenced by the fact that they are rarely discussed in terms of their inherent potential for fascination. Furthermore, participants sometimes assume that the phenomena are interchangeable, as the focus is on the scientific norms rather than the phenomena themselves.

Resonance pedagogy critically challenges participants’ vision of learning as gaining mastery of scientific norms. In contrast to this dominant perspective, resonance-sensitive teachers focus less on the learning outcomes and more on the process, particularly on how students relate to the learning material. The most important question is: were students affected by the material? From the perspective of resonance theory, learning is not solely about cognition but also about affection. Without affection, it is difficult to imagine that students will ever develop individual axes of resonance to biology that are stable and extend beyond the classroom, enabling them to be responsive to biological phenomena in their daily lives. These axes of resonance facilitate students’ continual engagement and joy in learning. Therefore, resonance-sensitive teachers adopt a “phenomenological orientation” (Schratz et al., 2013, p. 60) toward what occurs in the classroom. They focus on students’ learning experiences and constantly question whether the learning material presented speaks to and affects the students. Questions like do the students show authentic interest and curiosity and do they find it pleasurable, exciting, and inspiring to engage with the material are crucial for resonance-sensitive teachers. Their aim is to establish a vibrant relationship between students and the learning material (Rosa, 2019). In contrast, the relationship remains mute if students experience learning as an external imposition that says nothing to them, thereby failing to stimulate interest, excitement, and meaningful thoughts (Rosa, 2020). However, questions concerning learning experiences and the development of an affective relationship between students and the material are rarely addressed in our participants’ discussions. Instead, their focus is primarily on learning outcomes, specifically the extent to which students gain mastery of scientific norms. Participants’ focus on the cognitive aspects of teaching and learning not only leads to a neglect of students’ affective relationship with the learning material but also overlooks the teacher’s own affection. Is the teacher inspired, excited, fascinated, and “touched” (Rosa, 2019, pp. 134, 246; Rosa, 2020, p. 32) by the material? Is the teacher engaged in an affective relationship with the material, and does it speak to them in ways that transcend pure rational planning, mastery, and control (Rosa, 2019)? We suggest that only teachers who are genuinely affected by biological phenomena and the theory of evolution can effectively share their excitement with students (Beljan, 2019). However, our data show that teachers’ level of affection hardly plays a role when they observe and discuss teaching.



4.5 Pattern of noticing 5: material as closed and inert

The fifth pattern of noticing concerns participants’ vision of the learning material as closed and inert. Closed refers to the idea that participants construct the material as something external to and independent of the students’ minds, while inert refers to its conceptualization as stable, fixed, and final. From a basic ontological and epistemological perspective, this vision is rooted in objectivism and realism: participants view biological reality as externally given and objectively accessible. Consequently, stable biological explanations can be found and conceptualized as fixed scientific norms. Any individual explanation of the evolutionary phenomena can be categorized as either right/appropriate or wrong/inappropriate. Teachers aim to teach students how to explain and apply scientific norms correctly. For example, participants evaluate the extent to which general concepts from the theory of evolution, such as the adaptation of species to their habitat, are adequately utilized by the students. Students reach the learning goals when they can explain these concepts and apply them to different biological phenomena such as bird migration.

In contrast to the participants’ dominant vision of the learning material and scientific norms as closed, resonance-sensitive teachers view them as open, multifaceted, and responding to students in subjective ways. First and foremost, they carefully observe whether the learning material truly speaks to students, facilitating meaningful connections to their life worlds. Furthermore, unlike participants who see the learning material and scientific norms as inert, resonance-sensitive teachers view them as provisional and dynamic (Rosa, 2019). Science, after all, flourishes within an “epistemic culture” (Knorr Cetina, 1999, p. 3) where established truths are critically questioned and new perspectives are explored. The same is true for learning: it is crucial to foster in students an understanding that learning achievements are provisional and that learning is an open process with no fixed endpoint. From a resonance theoretical perspective, this vision is rooted in the belief that the area of study, even at an advanced stage, continues to tell something genuinely new. However, if teachers view the learning material as closed and inert, they risk narrowing students’ learning to a one-dimensional process that concludes once the scientific norms are mastered (Rosa, 2019). In contrast, resonance-sensitive teachers cultivate the idea that the learning material is multifaceted enough to reveal new insights even after a considerable level of mastery has been achieved. Much like expert musicians who continue to discover new aspects of a composition they have played repeatedly, mastery in a specific area of study does not result in mute relationships with nothing left to discover. Instead, it allows an ever-deeper dialog with the material (Rosa, 2020). To foster this idea in students, creating resonant experiences is crucial, as these experiences help establish stable axes of resonance to biology, transforming students into independent learners with a lifelong desire for inquiry and learning. The same is true for teachers: they need to cultivate stable axes of resonance to biology to maintain their curiosity and fascination for the field. Even after many years of engagement, biology should continue to reveal something new to them, sustaining exploration and learning throughout their entire professional lives.



4.6 Overarching pattern: rationalization of teaching and learning

Overall, the reconstructed patterns of noticing suggest that pre-service and in-service teachers share a highly rational vision of what constitutes good teaching and learning. Rationalization of teaching and learning is the overarching pattern that anchors our five patterns together and shapes participants’ noticing of classroom events on the most fundamental level. Introduced by the sociologist Max Weber (2005), the concept of rationalization refers to the ideal-typical belief in modernity that everything, including teaching and learning, can be managed, improved, and optimized through rational planning and control, thereby minimizing uncertainty. The process of rationalization involves increased formalization, standardization, and evaluation of processes, leading to a proliferation of instrumental action and output-orientation, and promoting the growth of bureaucracy to shape human interaction (Rosa, 2019). However, the flipside of rationalization is that individuals may find themselves trapped in an “iron cage” (Weber, 2005, p. 160), where they mindlessly adhere to preset organizational procedures, standards, and goals at the expense of spontaneity, flexibility, intrinsic motivation, affective action, and personal relationships.

In the context of teacher noticing, a rational vision helps participants observe and assess instructional quality criteria such as lesson structure, coherence, and alignment between aims, contents, and methods (Berliner, 1987; Klafki, 1995). However, rationalization can also lead to a “disenchanted” (Weber, 2005, p. 88) vision of teaching and learning. Essentially, the rationalization of teaching and learning neglects affection on all three axes of the didactic triangle (see Figure 3). Regarding the teacher–material axis, participants expect the teacher to master the material and prepare it for instruction. However, they often neglect to consider teachers’ affection: is the teacher excited, fascinated, and “touched” by the material in a way that enables them to serve as a truly inspiring “tuning fork” for the students (Rosa, 2019, pp. 134, 246)? Interestingly, such questions are rarely addressed. From a broader cultural perspective, the neglect of affection in teachers’ professional vision is the result of an increasing rationalization of teaching in the course of its professionalization during the twentieth century. To gain professional prestige and legitimacy, educators turned education into a “technical matter” (Labaree, 1992, p. 149), where professional knowledge is prioritized while the teacher’s affective relationship with the material is largely neglected.

[image: A triangular diagram displays five patterns of noticing in education. Pattern one: teachers as optimizer of students’ learning. Pattern two: students as willing learners and marginalized explainers. Pattern three: teaching as steering towards predefined learning outcomes. Pattern four: learning as gaining mastery of scientific norms. Pattern five: material as closed and inert. An arrow labeled “neglected relationship” points outward from the triangle.]

FIGURE 3
 Didactic triangle and neglected relationships.


A comparable situation exists concerning the students–material axis: participants hardly consider whether students are affected by the material and find it meaningful for their own lives. Instead, the focus is on learning outcomes, specifically whether students gain mastery of scientific norms. Deviations from scientific norms are primarily seen as obstacles rather than as potential resources for learning. This professional vision is rational in the sense that participants evaluate students’ learning instrumentally, in terms of achieving cognitive mastery of preset learning goals and well-established scientific norms, while neglecting the phenomenological nature of the learning process, particularly students’ subjective experiences with the material. However, without experiencing the material as exciting and meaningful, it is difficult to see how students will develop an intrinsic interest and a desire for long-term engagement beyond the classroom.

Concerning the teacher-students axis, participants focus on how the teacher plans, steers, assesses, and controls students’ learning. Teachers with such a technical vision tend to overlook moments in the classroom where students speak with their “own voice” (Rosa, 2019, p. 244) and present unexpected questions and ideas that cannot be fully anticipated in advance. However, from the perspective of resonance pedagogy, teachers must be open and responsive enough to engage with the inherent uncertainty and “semicontrollability” (Rosa, 2020, p. 44) that characterizes resonance in the classroom. This approach allows teachers to recognize, appreciate, and capitalize on “pedagogical moments” (van Manen, 1991, p. 507) that spontaneously arise. Yet, this can be challenging within schools as organizations that primarily aim to ensure that students efficiently achieve predefined learning goals. In such bureaucratic settings, the teacher is typically viewed as the instructor and the student as the learner (Luhmann and Schorr, 1979). Knowledge is expected to flow unilaterally, with teachers shaping students’ understanding, but not the other way around. However, strict adherence to this stereotypical role assignment presents a significant barrier to a resonance-sensitive vision, as it systematically overlooks a core characteristic of resonant moments: the mutual transformation of both students and the teacher.




5 Conclusion

Inspired by resonance theory, we proposed resonance-sensitive professional vision as a new theoretical concept in research on teacher noticing. We explored how pre-service and in-service biology teachers’ professional vision is shaped by an understanding of instructional quality informed by resonance. In doing so, we highlighted aspects of instructional quality often overlooked in teacher noticing research, particularly those related to a transformative approach to education or Bildung (Sjöström and Eilks, 2018). The reconstructed noticing patterns serve as “analytic generalization” (Firestone, 1993, p. 16), providing insights that go beyond the specific case. Our analysis supports Goodwin’s (1994, p. 616) conclusion that professionals share a specific way of vision that he calls “socially organized perceptual frameworks” that transmit norms. Our analysis shows that both pre-service and in-service teachers include only two aspects that can be interpreted as resonance-relevant: First, they construct students as willing learners, reflecting a generally positive belief in students. Second, their conviction in their ability to influence students indicates a high level of self-efficacy, which may support the creation of resonant conditions in the classroom—the “first tuning fork” (Rosa, 2019, p. 246). In contrast, the remaining results suggest that participants tend to rationalize teaching and learning, leading them to overlook key elements of resonance like the affective engagement of both students and teachers with the material. This overarching pattern raises important questions about practical implications, particularly in relation to the development of professional vision, as well teachers’ job satisfaction, good professional life, and health.


5.1 Practical implications for teacher education

Rationalizing teaching and learning is an important sign of professionalism. In a bureaucratic school system with strict schedules, tests, and grading, teachers are responsible for ensuring that predefined learning outcomes are achieved within set time limits. However, an overemphasis on this rationalization, focusing solely on fixed learning outcomes while neglecting the broader concept of Bildung (Sjöström and Eilks, 2018), is problematic. As global education policies emphasize the importance of Bildung in official documents like curricula, teachers must consider each learner’s unique characteristics and adapt to their specific needs, interests, and abilities. We argue that cultivating resonance-sensitive professional vision in teacher education can better prepare teachers to meet this challenge.

Beyond professional development, we argue that the rationalization of teaching and learning contributes to a growing “psychological crisis” (Rosa, 2019, p. 2), evident in rising rates of stress, burnout, and depression. Research shows that uncertainty tolerance is crucial for teachers’ health (König, 2003; König and Dalbert, 2004; Dalbert and Radant, 2010; Spitzer, 2019). Dalbert and Radant (2010, p. 55) found that teachers with greater uncertainty tolerance experience higher job satisfaction, improved well-being, and fewer symptoms of burnout. However, our analysis reveals that teachers often hold unrealistic expectations rooted in rigid planning and control, driven by a need for certainty. Research also highlights major stressors like “time pressure” and “being evaluated by others” (Kyriacou, 2001, p. 29; Skaalvik and Skaalvik, 2017), which are heightened by these high expectations. Our analysis suggests that teachers frequently face criticism, which biases their professional vision toward deficits, leaving successes unnoticed. Yet, teachers’ health depends on experiencing success and managing demands with proper detachment (Hillert, 2007). A key implication is that teacher education should emphasize the contingent nature of teaching and learning (Helsper, 1996; Labaree, 2000). Existing approaches in teacher education can support this shift (e.g., Floden and Clark, 1988; Floden and Buchmann, 1993; Helsing, 2007; Steinwachs and Martens, 2025; Bonnet and Glazier, 2023, 2024).



5.2 Limitations

Future research on resonance-sensitive professional vision should address two key limitations. The first involves the social and situated nature of professional vision (Goodwin, 1994). Our data come from group discussions and interviews with pre-service and in-service biology teachers in Germany’s state school system. While we believe the (over-)rational professional vision stems from general didactics that frame teaching as a controllable process, this influence may vary across different societies, school systems, subjects, and career stages. For instance, biology, as a natural science, often treats scientific norms as more objective than subjects like social sciences or the arts (Heitmann et al., 2017), which could shape how teachers evaluate students’ conceptions (Decke-Cornill and Gebhard, 2007). Comparative studies in diverse contexts are needed to explore these differences. The second limitation involves the use of an existing dataset originally produced for a different research purpose (Steinwachs and Martens, 2022). The video clip used as a stimulus for focus groups and interviews was not specifically designed to study resonance-sensitive professional vision. For example, face pixilation for anonymity hindered participants from observing more nuanced emotional expressions. Future studies should use more targeted stimuli to capture moments of resonance and alienation in the classroom better. These limitations highlight the need for further research to investigate how different contexts and tailored data collection methods affect professional vision.



5.3 Future perspectives

A potential direction for future studies is to investigate empirically how resonance-sensitive professional vision can be professionalized. It would be useful to explore the practical limitations within existing educational structures. Structural conditions in schools and teacher education hinder the development of teachers’ ability to notice and interpret lessons through a resonance-sensitive lens. In schools, the focus on learning outcomes (Beljan, 2019), and in teacher education, the emphasis on rationalization for professionalization, have turned education into a “technical matter “(Labaree, 1992, p. 149), where professional knowledge is prioritized while an affective relationship with the material is largely overlooked. Thus, resonance-sensitive professional vision can only be taught and learned to a limited extent, and achieving broader implementation may require significant institutional reforms and structural changes (Rosa, 2020). Beyond the question of professionalization, exploring the connections between teachers’ health and resonance sensitivity could offer valuable insights for improving teacher education.
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Footnotes

1   For pedagogy and education, see, for example Rosa and Endres (2016), Rosa et al. (2018), Beljan (2019), Beljan and Winkler (2019), Felski (2020), and Frydendal and Thing (2023).

2   Most prominent examples include the ecological crisis, with its life-threatening consequences, as well as the psychological crisis, with constantly increasing prevalence rates for stress, burnout, and depression (Rosa, 2019).

3   An interpretation of the video clip can be found in Steinwachs and Gresch (2019).

4   Transcription rules, according to Przyborski and Wohlrab-Sahr (2014): all participants are assigned a letter for anonymization. Depending on gender, an “f” (for female) or an “m” (for male) is added to this letter. Word is emphasized. °Word° is said quietly. (3) is a pause of 3 s. └is an overlap of two speakers. @Word@ is said laughing. Transcription rules according to Dresing and Pehl (2018, pp. 21–24): Word blends are approximated to written German. Stuttering is smoothed or omitted. Word duplications are recorded only if they are used as a stylistic device for emphasis. Half-sentences that lack completion are marked with the break-off character “/.” Punctuation is smoothed in favor of readability. If direct speech is quoted in the recording, the quotation is placed in quotation marks.

5   In fact, only one teacher in our sample put strong emphasis on the contingent nature of teaching and learning (Maracuja case; see Steinwachs and Martens, 2025). In his view, even the most sophisticated, well planned, and consistently steered teaching effort might miss the expected learning outcomes.


References
	 Bada, S. O. (2015). Constructivism learning theory: a paradigm for teaching and learning. IOSR J. Res. Method Educ. 5, 66–70.
	 Bandura, A. (1997). Self-efficacy: The exercise of control. New York: Freeman.
	 Beljan, J. (2019). Schule als Resonanzraum und Entfremdungszone. Eine neue Perspektive auf Bildung. 2nd Edn. Weinheim: Beltz Juventa.
	 Beljan, J., and Winkler, M. (2019). Resonanzpädagogik auf dem Prüfstand. Über Hoffnungen und Zweifel an einem neuen Ansatz. Weinheim: Julius Beltz.
	 Berliner, D. C. (1987). “Simple views of effective teaching and a simple theory of classroom instruction” in Talks to teachers. A festschrift for N. L. Gage. eds. D. C. Berliner and B. V. Rosenshine (New York: Random House), 93–110.
	 Biesta, G. (2009). Good education in an age of measurement: on the need to reconnect with the question of purpose in education. Educ. Assess. Eval. Account. 21, 33–46. doi: 10.1007/s11092-008-9064-9
	 Biesta, G. (2023). “Outline of a theory of teaching: what teaching is, what it is for, how it works, and why it requires artistry” in Theorizing teaching. Current status and open issues. eds. A.-K. Praetorius and C. Y. Charalambous (Cham: Springer International Publishing), 253–280.
	 Bohnsack, R. (2010). “Documentary method and group discussions” in Qualitative analysis and documentary method in international educational research. eds. R. Bohnsack, N. Pfaff, and W. Weller (Opladen: Verlag Barbara Budrich), 99–124.
	 Bollnow, O. F. (1989). The pedagogical atmosphere. Phenomenol. Pedag. 7, 5–11. doi: 10.29173/pandp15111
	 Bonnet, A., and Glazier, J. (2023). The conflicted role of uncertainty in teaching and teacher education. Teach. Teach. 31, 201–217. doi: 10.1080/13540602.2023.2272650
	 Bonnet, A., and Glazier, J. (2024). Educating for uncertainty in what is certainly an uncertain world. Teach. Teach. 31, 168–173. doi: 10.1080/13540602.2024.2320160
	 Borko, H., Jacobs, J., Eiteljorg, E., and Pittman, M. E. (2008). Video as a tool for fostering productive discussions in mathematics professional development. Teach. Teach. Educ. 24, 417–436. doi: 10.1016/j.tate.2006.11.012
	 Bourdieu, P. (1977). Outline of a theory of practice. Cambridge: Cambridge University Press.
	 Braun, V., and Clarke, V. (2006). Using thematic analysis in psychology. Qual. Res. Psychol. 3, 77–101. doi: 10.1191/1478088706qp063oa
	 Braun, V., and Clarke, V. (2022). Thematic analysis. A practical guide. Los Angeles, London, New Delhi, Singapore, Washington, DC, Melbourne: SAGE.
	 Chan, K. K. H., Xu, L., Cooper, R., Berry, A., and van Driel, J. H. (2021). Teacher noticing in science education: do you see what I see? Stud. Sci. Educ. 57, 1–44. doi: 10.1080/03057267.2020.1755803
	 Connell, R. (2009). Good teachers on dangerous ground: towards a new view of teacher quality and professionalism. Crit. Stud. Educ. 50, 213–229. doi: 10.1080/17508480902998421
	 Dalbert, C., and Radant, M. (2010). Ungewissheitstoleranz bei Lehrkräften. J. LehrerInnenbildung 10, 53–57.
	 Decke-Cornill, H., and Gebhard, U. (2007). “Jenseits der Fachkulturen” in Fachkulturforschung in der Schule. ed. J. Lüders (Opladen/Farmington Hills: Verlag Barbara Budrich), 171–190.
	 Dresing, T., and Pehl, T. (Hrsg.). (2018). Praxisbuch Interview, Transkription & Analyse. Anleitungen und Regelsysteme für qualitativ Forschende (8. Aufl.). Eigenverlag.
	 Felski, R. (2020). The fatigue of critique? On education. J. Res. Debate 3, 1–5. doi: 10.17899/on_ed.2020.9.0
	 Fenstermacher, G. D., and Richardson, V. (2005). On making determinations of quality in teaching. Teach. Coll. Rec. 107, 186–213. doi: 10.1111/j.1467-9620.2005.00462.x
	 Firestone, W. A. (1993). Alternative arguments for generalizing from data as applied to qualitative research. Educ. Res. 22, 16–23. doi: 10.3102/0013189X022004016
	 Floden, R. E., and Buchmann, M. (1993). Between routines and anarchy: preparing teachers for uncertainty. Oxf. Rev. Educ. 19, 373–382. doi: 10.1080/0305498930190308
	 Floden, R. E., and Clark, C. M. (1988). Preparing teachers for uncertainty. Teach. Coll. Rec. 89, 505–524. doi: 10.1177/016146818808900404
	 Frydendal, S., and Thing, L. F. (2023). PE as resonance? The role of physical education in an accelerated education system. Sport Educ. Soc. 29, 1–13. doi: 10.1080/13573322.2022.2161502
	 Gaudin, C., and Chaliès, S. (2015). Video viewing in teacher education and professional development: a literature review. Educ. Res. Rev. 16, 41–67. doi: 10.1016/j.edurev.2015.06.001
	 Goodwin, C. (1994). Professional vision. Am. Anthropol. 96, 606–633. doi: 10.1525/aa.1994.96.3.02a00100
	 Heitmann, P., Hecht, M., Scherer, R., and Schwanewedel, J. (2017). "learning science is about facts and language learning is about being discursive"—an empirical investigation of students' disciplinary beliefs in the context of argumentation. Front. Psychol. 8:946. doi: 10.3389/fpsyg.2017.00946 
	 Helsing, D. (2007). Regarding uncertainty in teachers and teaching. Teach. Teach. Educ. 23, 1317–1333. doi: 10.1016/j.tate.2006.06.007
	 Helsper, W. (1996). “Antinomien des Lehrerhandelns in modernisierten pädagogischen Kulturen. Paradoxe Verwendungsweisen von Autonomie und Selbstverantwortlichkeit” in Pädagogische Professionalität. Untersuchungen zum Typus pädagogischen Handelns. eds. A. Combe and W. Helsper (Frankfurt am Main: Suhrkamp), 521–569.
	 Hillert, A. (2007). “Psychische und Psychosomatische Erkrankungen von Lehrerinnen und Lehrern” in Belastung und Beanspruchung im Lehrerberuf. Modelle, Befunde, Interventionen. ed. M. Rothland (Wiesbaden: VS Verlag für Sozialwissenschaften), 140–159.
	 Jaeggi, R. (2014). Alienation. New York; Chichester, West Sussex: Columbia University Press.
	 Keskin, Ö., Seidel, T., Stürmer, K., and Gegenfurtner, A. (2023). Eye-tracking research on teacher professional vision: A meta-analytic review. Educ. Res. Rev. 100586. doi: 10.1016/j.edurev.2023.100586
	 Klafki, W. (1995). Didactic analysis as the core of preparation of instruction (Didaktische analyse als Kern der Unterrichtsvorbereitung). J. Curric. Stud. 27, 13–30. doi: 10.1080/0022027950270103
	 Knorr Cetina, K. (1999). Epistemic Cultures. Cambridge, MA: Harvard University Press.
	 König, J., Santagata, R., Scheiner, T., Adleff, A.-K., Yang, X., and Kaiser, G. (2022). Teacher noticing: a systematic literature review of conceptualizations, research designs, and findings on learning to notice. Educ. Res. Rev. 36:100453. doi: 10.1016/j.edurev.2022.100453
	 König, S. (2003). Der Einfluss von Ungewissheitstoleranz auf den Umgang von Lehrenden mit schulischen Belastungen—eine quantitative Analyse an Berufsschulen. Halle: Universitäts- und Landesbibliothek Sachsen-Anhalt.
	 König, S., and Dalbert, C. (2004). Ungewissheitstoleranz, Belastung und Befinden bei BerufsschullehrerInnen. Z. Entwicklungspsychol. Pädagog. Psychol. 36, 190–199. doi: 10.1026/0049-8637.36.4.190
	 Kounin, J. S. (1970). Discipline and Group Management in Classrooms. New York, NY: Holt Rinehart & Winston.
	 Kyriacou, C. (2001). Teacher stress: directions for future research. Educ. Rev. 53, 27–35. doi: 10.1080/00131910120033628
	 Labaree, D. F. (1992). Power, knowledge, and the rationalization of teaching: a genealogy of the movement to professionalize teaching. Harv. Educ. Rev. 62, 123–155. doi: 10.17763/haer.62.2.h73x7422v3166102
	 Labaree, D. F. (2000). On the nature of teaching and teacher education. J. Teach. Educ. 51, 228–233. doi: 10.1177/0022487100051003011
	 Labaree, D. F. (2014). Let's measure what no one teaches: PISA, NCLB, and the shrinking aims of education. Teach. Coll. Rec. 116, 1–14. doi: 10.1177/016146811411600905
	 Luhmann, N., and Schorr, K.-E. (1979). Das Technologiedefizit der Erziehung und die Pädagogik. Z. Padag. 25, 345–365.
	 McDonald, S. P. (2016). The transparent and the invisible in professional pedagogical vision for science teaching. Sch. Sci. Math. 116, 95–103. doi: 10.1111/ssm.12156
	 Nohl, A.-M. (2017). Interview und Dokumentarische Methode: Anleitungen für die Forschungspraxis (5., aktualisierte und erweiterte Auflage). Lehrbuch. Springer Fachmedien Wiesbaden. Available at: http://www.springer.com/
	 Nohl, A.-M. (2010). “The documentary interpretation of narrative interviews” in Qualitative analysis and documentary method in international educational research. eds. R. Bohnsack, N. Pfaff, and W. Weller (Opladen: Verlag Barbara Budrich), 195–218.
	 Ozcelik, B. T., and McDonald, S. P. (2019). “Discourse of professional pedagogical vision in teacher education” in Theory and methods for sociocultural research in science and engineering education. eds. G. J. Kelly and J. L. Green (New York: Routledge), 181–205. doi: 10.4324/9781351139922-8
	 Praetorius, A.-K., Klieme, E., Herbert, B., and Pinger, P. (2018). Generic dimensions of teaching quality: the German framework of three basic dimensions. ZDM 50, 407–426. doi: 10.1007/s11858-018-0918-4
	 Przyborski, A., and Wohlrab-Sahr, M. (2014). Qualitative Sozialforschung. Ein Arbeitsbuch. 4th Edn. München: Oldenbourg.
	 Reckwitz, A. (2002). Toward a theory of social practices. Eur. J. Soc. Theory 5, 243–263. doi: 10.1177/13684310222225432
	 Rosa, H. (2019). Resonance. A sociology of our relationship to the world. Cambridge, Medford: Polity Press.
	 Rosa, H. (2020). The uncontrollability of the world. Cambridge: Polity Press.
	 Rosa, H., Buhren, C. G., and Endres, W. (2018). Resonanzpädagogik & Schulleitung. Neue Impulse für die Schulentwicklung. Weinheim/Basel: Beltz.
	 Rosa, H., and Endres, W. (2016). Resonanzpädagogik. Wenn es im Klassenzimmer knistert. Weinheim/Basel: Beltz.
	 Ruggiano, N., and Perry, T. E. (2019). Conducting secondary analysis of qualitative data: should we, can we, and how? Qual. Soc. Work. 18, 81–97. doi: 10.1177/1473325017700701 
	 Schön, D. A. (1983). The reflective practitioner. How professionals think in action. New York: Basic Books.
	 Schratz, M., Schwarz, J. F., and Westfall-Greiter, T. (2013). Looking at two sides of the same coin: phenomenologically oriented vignette research and its implications for teaching and learning. Stud. Paedagog. 18, 57–73. doi: 10.5817/SP2013-4-4
	 Seidel, T. (2022). Professionelle Unterrichtswahrnehmung als Teil von Expertise im Lehrberuf Weiterentwicklungsperspektiven für die videobasierte Lehrerforschung. In: Junker, R., Zucker, V., Oellers, M., et al. (Eds.), Lehren und Forschen mit Videos in der Lehrkräftebildung. Münster: Waxmann Verlag GmbH, pp.17–35.
	 Sherif, V. (2018). Evaluating preexisting qualitative research data for secondary analysis. Forum Qual. Soc. Res. 19. doi: 10.17169/fqs-19.2.2821
	 Sherin, M. G. (2001). Developing a Professional Vision of Classroom Events. In T. Wood, B. S. Nelson, and J. Warfield (Hrsg.), Studies in mathematical thinking and learning. Beyond classical pedagogy: Teaching elementary school mathematics (pp. 75–93). Routledge.
	 Shulman, L. S. (2005). Signature pedagogies in the professions. Daedalus 134, 52–59. doi: 10.1162/0011526054622015 
	 Sjöström, J., and Eilks, I. (2018). “Reconsidering different visions of scientific literacy and science education based on the concept of Bildung” in Cognition, metacognition, and culture in STEM education. Learning, teaching and assessment. eds. D. R. Baker, Y. J. Dori, and Z. R. Mevarech (Cham: Springer International Publishing), 65–88.
	 Skaalvik, E. M., and Skaalvik, S. (2017). Dimensions of teacher burnout: relations with potential stressors at school. Soc. Psychol. Educ. 20, 775–790. doi: 10.1007/s11218-017-9391-0
	 Spitzer, N. (2019). Ungewissheitsintoleranz und die psychischen Folgen. Behandlungsleitfaden für Psychotherapie und Beratung. Berlin, Heidelberg: Springer.
	 Stahnke, R., Schueler, S., and Roesken-Winter, B. (2016). Teachers’ perception, interpretation, and decision-making: a systematic review of empirical mathematics education research. ZDM 48, 1–27. doi: 10.1007/s11858-016-0775-y
	 Steffensky, M., Gold, B., Holdynski, M., and Möller, K. (2015). Professional vision of classroom management and learning support in science classrooms—does professional vision differ across general and content-specific classroom interactions? Int. J. Sci. Math. Educ. 13, 351–368. doi: 10.1007/s10763-014-9607-0
	 Steinwachs, J., and Gresch, H. (2019). Umgang mit Schülervorstellungen im Evolutionsunterricht – Implizites Wissen von Lehramtsstudierenden bei der Wahrnehmung von Videovignetten. Zeitschrift für interpretative Schul- und Unterrichtsforschung, 8, 24–39. doi: 10.3224/zisu.v8i1.02
	 Steinwachs, J., and Martens, H. (2022). Addressing student conceptions in evolution classes: professional vision practices of preservice and in-service biology teachers. Evol.: Educ. Outreach. 15. doi: 10.1186/s12052-022-00174-2
	 Steinwachs, J., and Martens, H. (2023). Praktiken der Unterrichtswahrnehmung hinsichtlich des Umgangs mit anthropomorphen und teleologischen Schülervorstellungen im Evolutionsunterricht. Zeitschrift für Didaktik der Naturwissenschaften, 29. doi: 10.1007/s40573-023-00161-0
	 Steinwachs, J., and Martens, H. (2025). Professional Vision of Preservice and In‐Service Biology Teachers: Tacit Knowledge About Teaching and Learning in Relation to Student Conceptions in Evolution Lessons. Science Education, Artikel sce.21932. Vorab-Onlinepublikation. doi: 10.1002/sce.21932
	 van Es, E. A., and Sherin, M. G. (2002). Learning to notice: scaffolding new teachers' interpretations of classroom interactions. J. Inf. Technol. Teach. Educ. 10, 571–596.
	 van Es, E. A., and Sherin, M. G. (2008). Mathematics teachers’ “learning to notice” in the context of a video club. Teach. Teach. Educ. 24, 244–276. doi: 10.1016/j.tate.2006.11.005 
	 van Manen, M. (1991). Reflectivity and the pedagogical moment: the normativity of pedagogical thinking and acting 1. J. Curric. Stud. 23, 507–536. doi: 10.1080/0022027910230602
	 Weber, M. (2005). Die protestantische Ethik und der Geist des Kapitalismus. Erftstadt: Area Verlag.
	 Weston, T. L., and Amador, J. M. (2023). Teacher noticing: a literature review of mathematics and science teacher noticing conceptualizations. Sch. Sci. Math. 123, 293–308. doi: 10.1111/ssm.12629
	 Weyers, J., König, J., Santagata, R., Scheiner, T., and Kaiser, G. (2023). Measuring teacher noticing: a scoping review of standardized instruments. Teach. Teach. Educ. 122:103970. doi: 10.1016/j.tate.2022.103970
	 Zhao, Y. (2020). Two decades of havoc: a synthesis of criticism against PISA. J. Educ. Change 21, 245–266. doi: 10.1007/s10833-019-09367-x


Copyright
 © 2025 Steinwachs, Kalthoff and Reinold. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Resonance-sensitive professional vision. A qualitative study on teachers’ noticing practices



		1 Introduction



		2 Theoretical considerations



		2.1 Research on teacher noticing: effective teaching versus good teaching as instructional quality



		2.2 Applying resonance pedagogy: good teaching as resonance-sensitive teaching



		2.3 Socio-cultural perspective: resonance-sensitive professional vision









		3 Methodical approach



		3.1 Data collection: video clip as a stimulus for group discussions and individual interviews



		3.2 Sample



		3.3 Data analysis: reflexive thematic analysis









		4 Analysis and discussion: patterns of teacher noticing



		4.1 Pattern of noticing 1: teacher as optimizer of students’ learning



		4.2 Pattern of noticing 2: teaching as steering toward a predefined learning outcome



		4.3 Pattern of noticing 3: students as willing learners and marginalized explainers



		4.4 Pattern of noticing 4: learning as gaining mastery of scientific norms



		4.5 Pattern of noticing 5: material as closed and inert



		4.6 Overarching pattern: rationalization of teaching and learning









		5 Conclusion



		5.1 Practical implications for teacher education



		5.2 Limitations



		5.3 Future perspectives









		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Footnotes



		References



















OPS/images/feduc-10-1524417-g011.jpg
Pattern of noticing 1:
Teacher as optimizer of
students’ learning

Pattern of noticing 3:
Teaching as steering Neglected
towards a predefined 3 z
learning outcome relationship
—

Pattern of noticing 2:
Students as willing
learners and
marginalized explainers| Pattern of noticing 4:

Pattern of noticing 5:
Material as closed
and inert

Learning as gaining
mastery of scientific
norms






OPS/images/feduc-10-1524417-g010.jpg
Am: Some students find genetics relatively difficult to learn but are good in ecology - or vice versa.
They often struggle to connect these topics within an evolutionary framework, especially since
evolution can feel distant in terms of time. Therefore, I always offer review sessions in
genetics, for example, where we go over family trees again, revisit the genetic level, clarify
concepts such as what a gene is. what an allele s, and so on. We also cover the idea of a gene
pool, which is, of course, essential at that point. It's important that students have a clear
understanding of these fundamentals in order to construct technically correct arguing within the
topic of evolution.
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The teacher herself always says that Lamarck’s ideas are so deeply rooted in us. It comes
through again and again. I think that through these three examples she somehow fails to switch
off Lamarck’s ideas in everyone.

Let me put it this way, with the white gorilla one could at least/ L(3) It is clear to everyone that
he is probably not consciously turning white.J

Lyes, or you take/ (2) Nope exactly.d But there it came again/ Again, someone said it is in
the skin cells and I was like, *huh’? The white is now in the skin cells? Did he put that in there?
That is what it sounded like. So one of them said something like, ‘the white goes into the skin
cells” or something like that. In any case, very strange. I think why not take a super clear
example where you cannot go wrong, like the one with the butterfly that then in
industrialization/ LThe trees turn black, the butterfly turns Lblack- . Exactly, that is what it is

Lyes yes‘-J
Lindustrial melanism.4
called. Why not take an example like that, you really cannot do much Lwrong- .
Lyesd
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There is the distinction between adaptedness Land! adaptation. I think that she doesn’t
LMhm
differentiate there either. It might be Lbetter! to look and simply talk about the adaptedness.
LMhm!

Because if you say adaplation, then that is like (.) ‘Tam aclively adapting’. Through this
language, you are always resonating with (.) a wrong student conception somehow. I think that
it would be better if she paid attention to that and only say adaptedness.

That would also be something else. Because adaptedness is not frequently used in everyday
language. L Thatd would be another demarcation that would be easier for the students.

Lyes Just like a new term, Lthat is introduced Yes.
LRightJ
Yes, that would be quite good.
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T also think what you just said about partner work is a really good idea, because overall, it often
feels like a ping-pong game. It always just went from the Lteacher to the student and back

Lvhm !

again. Especially with topics like this, where discussion is possible, I believe it's much more
valuable to Let students talkd among themselves (.} by passing the ball, rather than relying

LMhm | LMhm

solely on this teacher-student exchange.
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I thought that the teacher should only give one example so precisely that the correct technical
terms are used. Maybe that could have been written down somehow. I think that would have
helped everyone. Because in this way, things were repeated again and again that had actually
already been said before that they were not like that. Then the teacher gave another example.
and the wrong things were said again. Then she gave another example. I had the impression
that this/ I would have preferred to say come on, do one of the examples and then you go
through it using a step-by-step approach and say selection. mutation of DNA and so on. That
you somehow get these passive formulations into it.
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I really think that you should actually take an example and play through it like I said and then
classify all these terms. So you could Ltake! the mole for example and say: what about the

LMhm!

evolution of the mole, and these digging hands or whatever, these shovels for digging? And
then you could play through that, and then you could insert all these aspects, that not only
mutation but also recombination plays a role for the descendants and so on. Or you could have
played through the white gorilla blah, with the white and black gorilla and which one survives.
They always hinted at it in a way, but I always missed the right technical terms and a clear
structure every time you go through it.
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I actually only wrote down three big things. One is that it becomes very clear how many
misconceptions the students have and what those misconceptions are. Another is that they use
Darwin and Lamarck to enlighten themselves and discuss adaptation. It is said that this should
actually be clarified. They watched a film about Darwin and Lamarck and pointed out the
differences. They talked about adaptation, and then the students come to the next lesson and
start again, Lrepeating” exactly the same misconceptions. The mole does this because it

LMhm

needs big hands, and so on.
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I thought that she tried to somehow evoke an understanding in the students Lthatd goes
Lhhm 4

beyond this everyday understanding and to evoke this biological this evolutionary history. And
at that point she also tried Lto activate the students® conceptions a little bit, first of all asking

Lyvihm!
Lwhere! do you know this term from? " What/ a bit of everyday language was Ldragged- in
LMho
Lt

and then she tried to abstract/ or move away from that to the biological term.
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