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Introduction 
Classroom dialogues are fundamental for learning mathematics (Erath et. al, 2021). Warwick and 
Cook (2019) describe them as multifaceted situations with a wide range of purposes. Depending on 
the purposes the dialogues can consist of “sharing […] ideas openly, reasoning using evidence, 
building on and challenging the ideas of others” (p. 121). Although the manifestations vary due to 
cultural differences in different countries, consensus emerges on the usefulness of classroom 
dialogues (Alexander, 2001). This consensus is also reflected in a review paper by Howe and Abedin 
(2013). Focussing on the interaction patterns in classroom dialogues, they describe the main pattern 
that has been found in research as a three-step pattern. This pattern of initiation-response-feedback 
(IRF) is mostly found in plenary situations. Some studies also describe an initiation-response-
evaluation (IRE) pattern which can be seen as a subtype of IRF. Often the initiation is started by the 
teacher by asking a question, then one student answers and the teacher again gives the 
feedback/evaluation. But there can be diversity in the expression of this implementation. For example, 
the teacher can open the classroom dialogue by the type of question and allow for different answers 
from students before feedback follows (Howe & Abedin, 2013). However, actual classroom dialogue, 
which does not just include IRF/E, “is comparatively rare” (Warwick & Cook, 2019, p. 122). 

Although there are already some studies describing the structure of interaction patterns (IRE/IRF) in 
classroom dialogues, these interaction patterns are often considered separately from the intensity of 
engagement with the mathematical content. Therefore, describing the structure of these classroom 
dialogues in plenary situations1 in elementary school in combination with the intensity of engagement 
with the mathematical content is a research desideratum that is pursued in this study. 

Aim and method of the study 
This study aims to approach this desideratum and provides the opportunity to find a link between the 
interaction patterns in plenary situations and the intensity of engagement with the mathematical 
content in elementary mathematics class. The data are videos from various elementary school 
mathematics lessons with arithmetic content from grades one to four in Germany. Each lesson lasts 
45 to 60 minutes and includes at least one plenary situation. The data come from a study that has 
already been completed (18 videos) and one that continues up to this moment (approximately 20 
videos). 

 
1 Plenary situations are settings in which all participants are invited to interact with each other in a classroom dialogue.  
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In this study, a category system is developed to describe the interaction patterns of classroom 
dialogues in elementary mathematics class and the mathematical content to be seen in the videos. For 
the development of the category system, an interplay of a deductive and inductive procedure is used. 
A few elements from different manuals were used for the deductive base (e.g., Hennessy et al., 2016; 
Morek et al., 2022). The category system is developed further and supplemented as well as optimized 
with codes from the coding process of the data from a pilot study. With the detailed category system, 
coding on different levels is possible. The different levels focus on the teacher’s action, the student’s 
action, their interaction, and the mathematical content. The codes can then describe for example the 
action of asking a question and giving an answer, as well as the way the teacher or the students address 
one another. Using different sub-codes makes it possible to describe in more detail how the teacher 
asks the students, and in which way the students react. This system allows then a description of the 
structure of the classroom dialogue, the mathematical content and how it develops throughout the 
plenary situation as well as the description of one interaction between for example one student and 
the teacher. In further data analysis, specific episodes are analysed in more detail to describe the 
intensity of engagement with the mathematical content and subsequently find correlations between 
the interaction patterns and the intensity of engagement with the mathematical content. 
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