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A B S T R A C T   

There is increasing scholarly agreement about the key features of academically productive 
classroom dialogue. Yet, despite this emerging conceptual consensus, the ways in which it is 
measured and coded in quantitative research efforts vary significantly. In order to communicate, 
compare and integrate findings from this rich body of empirical research and to further theory 
refinement, a more unified approach to measuring classroom dialogue is needed. We selected 
seven well-known coding frameworks and identified a set of nine particle-like dialogue elements 
(DEs), that lie at the basis of different coding categories, appear frequently in classroom dialogue, 
and can be reliably coded at the conversational turn level. We then demonstrate how a much 
larger set of “compound” dialogue constructs can be recreated post-coding, by flagging co- 
occurrences of different DEs and accounting for the majority of coding categories in each of 
the seven frameworks. This Dialogue Elements to Compound Constructs Approach (DECCA) then 
enables interrater reliability, while simultaneously maintaining the flexibility and comprehen-
siveness needed to enable quantitative research on a large variety of research questions with a 
single methodological approach. The implications for future research and theory are discussed.   

1. Introduction 

Research on academically productive dialogue (APD hereafter) for learning can be traced back to the 1970s, but has really bur-
geoned in the 21st century. These efforts have been multidisciplinary in nature, characterized by complementary research paradigms 
and topical foci, and have accumulated into a rich and varied body of theoretical knowledge and evidence (e.g., Alexander, 2018; 
Kershner et al., 2020; Littleton & Mercer, 2013; Mercer & Littleton, 2007; Resnick et al., 2015). Reviews of this multidisciplinary body 
of work have highlighted the emergence of a conceptual consensus about the type of classroom talk that promotes student learning and 
cognitive development (e.g., Asterhan and Schwarz, 2016; Howe & Abedin, 2013; Howe & Mercer, 2016; Kim & Wilkinson, 2019; 
Resnick et al., 2018a, 2018b): In APD, teachers engage their students with open-ended, authentic questions or tasks and encourage 
them to share their ideas and thinking processes, to build on each other’s contributions, to (critically) explore alternative viewpoints, 
and to use external knowledge sources to evaluate them. This form of classroom dialogue has been described and identified across 
multiple countries and cultures, multiple learning settings (i.e., teacher-led classrooms, peer group work, higher, elementary, and 
secondary education, parent-child interactions, and so on), multiple communication formats (e.g., online, offline, textual, and oral), 
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and across multiple disciplinary subjects (such as philosophy, mathematics, science, history and language arts) (Resnick et al., 2015). 
Yet, this emerging conceptual consensus about APD (i.e., the theoretical definitions) is not reflected in the ways it has been 

translated into measurable variables (i.e., the operational definitions). The ways in which APD is measured vary significantly across 
settings, research teams, and studies (Hennessy et al., 2020; Kim & Wilkinson, 2019; Song et al., 2019). In quantitative research efforts 
on classroom dialogue, the main tool for measurement is the systematic categorization of selected aspects of the observed interactions, 
that is: coding (Hennessy, 2020; Shaffer & Ruis, 2020). Admittedly, when the object of inquiry is as multi-faceted and dynamic as 
human, multi-participant discourse, a certain extent of variance in assessment tools may be expected. Yet, the plethora of coding tools 
available in empirical APD research seems disproportional and unnecessary, especially in light of the emerging conceptual consensus. 

We posit that this lack of consensus on measurement stymies progress in the empirical study of APD as it obstructs our ability to 
compare, replicate and refine research findings from quantitative research in further detail (see also Pauli & Reusser, 2015; Tschan 
et al., 2018). This becomes even more challenging when empirical research reports do not include sufficient and transparent infor-
mation on the rationale, development process, and inter-rater reliability rates of the coding scheme used, nor a systematic comparison 
with existing tools. 

Let us consider, for example, the issue of identifying the exact classroom dialogue elements that produce academic gains. The 
existing research literature provides different answers to this seemingly basic question. For example, in some studies, explanations and 
elaborations have emerged as predictors of student gains (e.g., Chi & Menekse, 2015; Gillies, 2015; Webb et al., 2009, 2014), whereas 
in others, only disagreements and challenges, but not consensual explanations, were associated with learning (e.g., Asterhan and 
Schwarz, 2009; Howe, 2009; Larrain et al., 2019). In a more recent study, Howe et al. (2019), found that only the combination of 
queries with student-produced elaborations was associated with student achievement gains. Other findings highlight the importance of 
open-ended teacher questions (Nystrand et al., 2003) or of critical questions (Nussbaum, 2011). 

Each of these dialogue moves (elaborations, challenges, critical questions, open-ended questions) is readily recognized as a part of 
the general theoretical construct of APD. The fact that different aspects of APD emerged as predictors of learning gains in different 
studies could potentially be explained by differences in the settings in which they were situated. Indeed, it is probable that the 
prominence of a particular APD element over others is contingent on factors such as culture, task setting, age group, and/or the student 
outcome targeted. However, in order to make systematic progress on this front and explore such contingencies, comparable mea-
surement tools are necessary. Without them, any difference in outcomes across studies could be an artifact of the different ways in 
which APD was measured and coded. 

In the next section, we consider three central dimensions along which different existing coding tools can be characterized: The 
number of coding categories included (representing issues of reliability and comprehensiveness), which speakers are targeted 
(teachers or students), and what type of talk moves are included (APD talk moves only, or less productive talk moves as well). As we 
will show, each of these three dimensions represents a tension between two seemingly opposing demands of measurement of APD, 
which has led to compromises and preferring one characteristic over the other. In this work, we argue that, ideally, such compromises 
should and do not need to be made. Building on the accumulative insights and progress that has been made in the field thus far, we aim 
to develop a coding approach that will satisfy all six demands at once. 

1.1. Stability and consistency vs. sensitivity and comprehensiveness 

One dimension on which existing coding tools vary, is the number of distinctive dialogue features they each aim to capture (i.e., the 
number of coding categories). To obtain a comprehensive representation of classroom talk that captures minute and nuanced dif-
ferences between types of dialogue moves, a large palette of coding categories is needed. However, working with many coding cat-
egories has several disadvantages: First, detecting and correctly applying the appropriate coding category to discern subtle differences 
require extensive coder training and expertise. Moreover, as the number of coding categories in a given tool increases, the prevalence 
of the particular dialogue feature that a single category is intended to capture diminishes. In fact, some of the dialogue moves that APD 
scholars are particularly interested in are rather infrequent in everyday classroom dialogue. Examples of such rarely occurring in-
stances are, among others, a student contributing a reasoned rebuttal to a counterargument, or a teacher re-voicing a student’s 
contribution. Despite their rarity, APD scholars are keen in documenting such talk moves when they do appear, as they are regarded as 
indicative of particularly productive, high-quality classroom dialogue (Asterhan & Schwarz, 2007, 2009; Kuhn & Udell, 2003; 
O’Connor & Michaels, 1993). 

Unfortunately, both these concerns (variance in coding expertise, as well as the rarity of some dialogue features) are considerable 
hurdles for achieving the interrater reliability thresholds required by common academic standards (Hennessy, 2020; Hennessy et al., 
2020). It is perhaps not surprising then that oftentimes interrater reliability measures are not at all, or only ambiguously reported (see 
Thurlings & den Brok, 2017, for similar arguments). In other cases, when reliability thresholds could not be met, due to the rarity of the 
nuanced dialogic constructs a coding category had intended to capture, researchers have been forced to omit them from analyses or to 
cluster them together in coarser, more inclusive categories (e.g., Chiu, 2015; Hennessy et al., 2020). Either way, the intended aim of 
providing a comprehensive and sensitive account of classroom dialogue is forfeited, as analyses can only be conducted on the more 
common and/or coarser dialogue features. In addition, most of these considerations are left out of the final report in the published 
papers, obscuring the transparency of the research process. 

Limiting the number of coding categories is then a necessary requirement for achieving acceptable inter-judge reliability indices for 
classroom coding tools. It is not a sufficient one, however, and it also comes with a price tag: Intentionally keeping the number of 
variables down to a minimum requires generalization (i.e., disregarding differences between similar, but not identical constructs) 
which could compromise the discriminating qualities of the tool and its validity (Boyd & Markarian, 2015; Lefstein & Barak, 2020; 
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Mercer, 2010). If a coding tool is only capable of capturing coarse and frequent dialogue features (for example, “questions” or 
“reasoning” in general), could it be sensitive enough to capture the subtle and gradual, yet important changes in dialogue quality? For 
example, let us consider two rather distinctive instances of the general category reasoning: (1) a student providing a reasoned rebuttal 
to a counterargument that was proposed against his/her initial claim; and (2) a student responding to a teacher’s request to explain 
why he/she thinks that a particular shape is a rectangle. Both student contributions would be considered instances of reasoning in the 
general sense, yet the former represents a higher level of sophistication. 

Claims to insufficient sensitivity of existing measuring tools is at the heart of theoretical and practical critiques of quantitative 
research methods for exploring rich, complex and heavily situated phenomena such as classroom dialogue (see a brief summary of the 
main points in Lefstein & Barak, 2020). It could also be one of the reasons behind some curious, and theoretically inconsistent findings 
in quantitative APD research: For example, some large scale APD intervention projects have reported on significant improvements in 
individual student achievement scores gains, even though no significant improvement in the classroom dialogue’s quality was found 
(Osborne et al., 2013; Reznitskaya et al., 2007). Another example comes from a long-term, comprehensive intervention program aimed 
to improve students’ argumentation competencies: Whereas no improvements could be detected in the first year, they were found in 
the second and third year of the program (Kuhn & Zillmer, 2015). Finally, several studies have documented how classroom discourse 
quality increases and reaches a peak in the first stages of an intervention, but is followed by a decline in the later stages (Crowell & 
Kuhn, 2014; Osborne et al., 2019). 

In all the aforementioned cases, it is possible that subtler, smaller refinements in dialogue did occur, yet the analytical tools used in 
these studies were not sensitive enough to detect them. To (dis)prove this conjecture, coding tools are needed that are not only reliable, 
but also sensitive enough to pick up on subtle changes. 

In sum, the two criteria for good measurement of classroom dialogue, sensitivity and comprehensiveness, on the one hand, and 
stability and consistency, on the other, seem to be in direct conflict with one another. In the present work, we explore whether it is 
possible to find a solution in which both demands could be met, without comprising either. 

1.2. Coding teacher talk or student talk? 

A second dimension on which existing coding tools can be characterized is whether they are designed for coding teacher talk only, 
student talk only, or both (see also Hennessy, 2020). The choice to measure solely teacher or student talk appears to be a byproduct of 
different foci in research questions, settings and traditions. Scholars of peer collaborative learning, for example, have primarily focused 
on the role of dialogue in peer-directed learning settings, such as group work, peer tutoring and dyadic tasks (e.g., Asterhan & Schwarz, 
2009; Chi & Menekse, 2015; Webb, 1989). In this research tradition, the extent and quality of student participation are considered the 
main catalyzer of learning gains. Even when peer interactions are recorded with teachers present, circulating between and monitoring 
peer-to-peer work, coding efforts mostly (or solely) focus on capturing student talk. Information about teachers and teacher behavior is 
often relegated to the section providing background descriptions. 

Scholars of teacher-led, whole classroom dialogue, on the other hand, have traditionally focused on teacher talk moves (Correnti 
et al., 2015, 2021; Michaels et al., 2008). This can be attributed to several reasons: First of all, in dialogic settings, teachers are in a 
position of power and must take on the responsibility of speaking up, navigating and maintaining the conversation. This motivates 
scholars to focus on the teacher talk moves. Second, teacher talk can be transcribed and coded more readily than student talk in whole 
classroom dialogue: Teacher moves for encouraging dialogue often belong to a known repertoire, especially when the data is collected 
in the context of targeted, APD-focused intervention programs. Student contributions, on the other hand, are often more rushed and 
incomplete, as well as less structured and unexpected, and therefore harder to code with pre-defined categories meant to capture 
distinctive speech acts or talk moves. Also, teacher contributions are often more audibly clear, as they are used to speaking in front of 
an audience and recording equipment is often positioned in their proximity. 

Third, it is a longstanding tradition in classroom research to correlate changes in teacher behavior (either following professional 
development interventions, or not) with student outcomes, as measured by achievement tests or self-report surveys. The underlying 
(implicit) assumption is that the impetus for improving academic outcomes is a change in teaching practices, at the teacher level. 
Therefore, even though these improved student outcomes are assumed to be mediated by changes in quality of student engagement, 
such processes are nevertheless not directly measured. 

There are considerable advantages to using a single coding system for capturing both teacher and student contributions with one 
single set of coding categories: First, it opens the possibility of merging and comparing research findings from the two aforementioned 
research venues (i.e., student peer-to-peer talk and teacher-led classroom dialogue). Second, it would enable empirical explorations 
into the interface between teacher behavior and student participation in dialogue, whether during whole classroom or small group 
discussions. These include, but are not limited to, the following research questions: How, if at all, do students notice, choose, adopt, 
and adapt teacher talk moves? Are the teacher’s discourse behaviors taken up and imitated by students in peer group behavior (Gillies, 
2015; Webb et al., 2014)? How do different teacher moves elicit particular patterns of student participation? For these reasons, we 
posit that, ideally, a coding tool would contain one single set of coding categories for capturing both student and teacher talk. 

1.3. Coding only productive talk moves or traditional classroom talk? 

A third dimension on which classroom discourse assessment tools vary is whether they assess the appearance of typical APD moves, 
or whether they (also) include coding categories for other talk moves, that are not part and parcel to APD, or may even be considered 
antithetical to it. As with the previous dimension, the source for this variance also seems to stem from different research traditions. On 
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the one hand, sociolinguistic research into classroom discourse often tends to focus on the documentation of typical and prevailing 
discourse patterns. Among others, it has shown that classroom discourse is often dominated by recurring cycles of initiation-response- 
evaluation (or feedback), which is commonly known as an IRE (or IRF) cycle (Coulthard, 1992; Galton et al., 1999; Mehan & Cazden, 
2015): The teacher Invites students to respond to a closed question, which has a limited range of permissible answers. A student Re-
sponds with a brief and unelaborated answer, after which the teacher Evaluates it by saying (or implying) whether it is correct or not 
(outcome feedback), before launching a new question. The focus in this research tradition is on the documentation of existing 
interaction patterns, rather than on changing them, while speculating and reasoning about how these shape (and limit) student op-
portunities for learning. The common assumption seems to be that IRE-based classroom discourse is less productive for student 
learning (Galton et al., 1999; Howe & Abedin, 2013). Even though these are reasonable expectations, to the best of our knowledge, 
they are rarely directly tested. 

In contrast, studies on the impact of targeted intervention programs to change classroom discourse tend to focus (either solely or 
predominantly) on the type of talk moves that the intervention sought to cultivate, that is: APD moves (Fishman et al., 2017; Kuhn & 
Zillmer, 2015). The rationale behind this approach seems to be that increased frequencies of typical APD moves is proof of the in-
tervention’s success. More traditional talk features, such as IRE, are often not documented, presumably because they are expected to be 
replaced by APD moves, and/or because they are not expected to benefit student learning anyway. 

Yet, in order to test these assumptions empirically, it is necessary to measure both types of talk moves and to test the relation 
between them, as well as with student learning measures. Ideally, a single coding scheme should then include categories for both APD 
moves, as well as more traditional classroom talk moves. 

1.4. The present study 

In the present work, we aim to build on the emerging conceptual consensus concerning APD, as well as on the present state of the art 
in APD coding methodologies, to develop a coding approach that is able to meet all of the six aforementioned demands: A coding tool 
that is comprehensive and sensitive to subtle differences and a wide variety of classroom discourse features, yet reliable and consistent 
in its measurement. A tool that captures both student and teacher talk moves, and captures academically productive, as well as more 
traditional classroom talk features. 

To achieve this goal, we assembled a set of well-established, existing APD coding frameworks that have been developed and used in 
quantitative research efforts by leading scholars in the field. We then explored whether it is possible to identify a small set of recurring, 
basic elements of classroom dialogue across and within different frameworks. Our efforts to uncover basic, elementary similarities 
across a large set of different coding categories from a varied set of coding schemes are in many ways analogous to those of a chemist 
breaking down a large and varied group of compound substances into a smaller set of unique and recurring elements that they are 
composed of. We expect that, if successful, this approach will enable the reliable coding of a small set of basic, common “atoms” of 
dialogue that can both be used as standalones (similar to elementary substances), as well as to recreate a larger set of more complex, 
less frequently occurring categories (similar to chemical compounds). 

2. Method 

The current research was conducted in several stages. First, we searched for existing assessment coding tools for classroom 
discourse that met our criteria (stage A). Then we systematically compared the different coding tools by using all of them to analyze 
one lesson transcript (stage B). Following, we identified shared elements among different coding categories given to the same turns of 
talk, concentrating on elements that appeared in most tools (>4), and were also recognized as important in the extensive APD 
literature (stage C). After that, in stage D, we used these elementary particles to code other lesson transcripts and tested inter-rater 
reliability (stage E). Finally, we searched the coded data set for recurring combinations of specific dialogue elements and investi-
gated how these compound combinations mapped onto the different existing coding categories from the tools reviewed (stage F). The 
work progress was such that stages A and B iterated until saturation was achieved. Stages C through E became a cycle that iterated 
several times until the emerging coding scheme was able to capture most discussion turns in the transcripts coded, while still main-
taining sufficient inter-rater reliability. 

2.1. Research settings, participants and data collection 

The present work was situated in a larger research and development effort aiming to encourage APD in upper elementary Hebrew 
language arts (HLA) lessons in a large school district in Israel. The project used a collaborative research-practitioner participation (RPP 
hereafter) approach and harnessed expertise and knowledge of educational practitioners (8 teachers from 4 different primary schools, 
5 language arts coaches) and four research team members. This development team designed 10 different lesson units based on 
narrative texts taken from the standardized curriculum for these age groups (for more information, see Barak & Lefstein, 2021). 

The eight participating teachers had implemented lesson units in their own classrooms. A typical lesson unit would consist of four 
activities around a chosen text, spread out over approximately five lesson hours. These activities include a technical reading phase, a 
structural reading comprehension phase, an interpretative whole classroom discussion around a central open question and a writing 
activity. 

Lessons in which the interpretative discussion took place were targeted for video and audio recording. Over the course of 1.5 school 
years (2018–2019, YR1 and half of 2019–2020, YR2 of the project, which was cut short by the COVID-19 pandemic restrictions), 
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twenty whole classroom discussion protocols were chosen for analysis. Each recording involved the HLA teacher and her students 
(ranging from 20 to 34 students per class) and was collected by a research team member. Active parental consent forms for video and 
audiotaping were collected from at least 80 % of the students in each classroom. Students without active parental consent were seated 
outside of the scope of the camera. Thus, even though they were not excluded from the lesson activities and discussion, their answers 
were not recorded or transcribed. 

The classroom dialogue recordings selected for the present work consisted of five different 45 min-long lessons, from four female 
HLA teachers (4 different schools, serving different populations), at different stages of their involvement in the project. Classroom 
dialogue of consenting participants was transcribed in verbatim and parsed by conversational turn. One lesson protocol was used to 
compare the different coding tools selected and extract basic elements (see stages B and C further on). One protocol was used for 
training coders, and the remaining three protocols were used for establishing inter-rater reliability (stage E further on). 

2.2. Research procedure and stages 

2.2.1. Stage A: selection of coding tools for review and extraction 
The criteria for selecting the coding schemes for this process were as follows: They had been developed by well-known research 

groups or educational labs with considerable expertise on APD, for prominent studies, iterated several times, tested on large data sets of 
transcribed dialogue protocols obtained from K12 students or classroom recordings, used in empirical, in scale, quantitative research 
that focused on student learning from or through dialogue, in micro granularity. 

Other selection criteria were based on the type and method of data collection and analysis, as well as the parsing strategies: We did 
not consider tools that were developed specifically for mathematics classes (e.g., Heyd-Metzuyanim et al., 2020), to capture dialogue 
outside of elementary and secondary school environments (e.g., informal education, family conversations, higher education, and 
kindergarten), nor to assess social-emotional aspects of classroom talk (e.g., Molinari et al., 2013). Moreover, we only included tools 
that used conversational turns as the unit of analysis and for which transcribed versions of classroom dialogue were the main source for 
coding procedures. This excluded coding tools that used larger grain sizes of dialogue, such as episodes, spells or entire discussions (e. 
g., Pianta et al., 2008; Reznitskaya & Wilkinson, 2017, 2021) and methods developed to code from video or audio recordings or in vivo 
during structured field observations. 

2.2.2. Stage B: systematic comparisons of the different coding tools 
To test similarities across coding schemes, we used a methodology suggested by Hennessy et al. (2016) and coded one classroom 

discussion transcript with all the coding tools selected in stage A. The transcript contained a total of 307 turns of speech (teachers and 
students combined). In this transcript the teacher and student conduct an interpretative discussion around a narrative text called “Fly, 
eagle, fly!” a story about a farmer who finds an eagle fledgling and raises it as a chicken, until a friend of the farmer convinces the bird 
itself that it is an eagle. The teacher had designed the lesson to revolve around a central question: “Why did the farmer do what he did 
(raise the chicken as an eagle)?”. The transcribed dialogue protocol has taken place after the technical reading phase of the narrative 
text. The transcript was parsed at the level of speech turns and plotted on a spreadsheet computer software, one speech turn per row 
and one coding tool per column. Thus, the content of each speech turn was held constant and analyzed several times (with the different 
selected coding tool as variables). 

The coding work in this stage was conducted by the first author. The purpose was to try and unearth basic commonalities between 
the different existing coding categories that make up the seven coding frameworks chosen for review. By using the existing categories 
to code the same turns, the shared essence embedded within the differently named constructs became much clearer. 

2.2.3. Stage C: extraction of shared dialogue elements across coding categories 
After coding, the shared elements found were identified and extracted, using our theoretical understanding of their function or aim 

in the coding tool (i.e., which discourse moves, or articulation attempts they were meant to capture). The dialogue elements (DEs 
hereafter) we unearthed are the following: Invitation, Elaboration, Repetition, Reasoning, Challenge, Evidence, Simple, Evaluation, 
and Refer (see parts 3.3.1–3.3.9 for further information on each DE). In most cases, as will be shown ahead, similarities were prominent 
and evident even in the original categories’ names. In other cases, the prism of speech acts was useful in separating the pragmatic 
meaning from the semantic form of expression (Austin, 1975; Searle, 1969). 

We showcase how this prism proved useful in the case of one element, Elaboration. According to the English speech act dictionary 
(Wierzbicka, 1987) this act is grouped under the Tell group, that is: verbs which are meant to cause someone to know something. Yet, 
this category has been referred to by other names as well, such as clarification (Walton, 2007), interpretation (Hancher, 1981), 
explanation, continuation, or expansion. Regardless of how this act is named exactly, the intent of the person performing it is to add 
more information to make something obscure clearer (Jasniskaja & Karagjosova, 2011). Considering differently named categories 
through a specific lens of speech acts, narrowed the interpretation of what the speaker meant to achieve and aided us to distill and 
recognize the shared, basic element that existed in the differently named categories. 

2.2.4. Stage D: coding classroom transcripts with dialogue elements 
To test the usefulness of coding classroom transcripts with DEs, we coded a YR1 lesson protocol. Coders were instructed to consider 

each DE as a standalone category and look for its existence in a conversational turn, while taking the immediate context of the turn in 
consideration for correct interpretation. For each of the DE categories, coders indicated ‘1’ if an element was present at least once, or 
‘0’, if not. The elements represent relatively well-defined and relatively easy-to-spot aspects of the conversation. 
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2.2.5. Stage E: testing interrater reliability measures 
To test the interrater reliability of the coding scheme, three different lessons from the YR2 database were selected, each from a 

different participating teacher and school. Two trained human judges (the first author and another researcher involved in the project) 
coded the total of 935 conversational turns. After coding each lesson (approx. 300 turns each), the judges met to discuss their decisions, 
while focusing their attention on points of contention in the coding, proceeding to code a new lesson based on improved un-
derstandings of the boundaries of each DE examined and lists of key words serving as indicators. Reliability indices were calculated on 
the coded transcripts, prior to discussion. 

2.2.6. Stage F: identifying recurring compound combinations 
Already during stages B and C, it became apparent that distinct combinations of identified elements make up easily recognizable 

“compounds” parallel to constructs of importance for APD quality assessment. For example, questions (or invitations) in general are 
easily recognized but are not very informative in and by themselves. The identification of one (or more) additional DE(s) in a turn 
enables us to differentiate between instances where a teacher invites further elaboration (“What do you mean? Can you explain that a 
bit further?”), from cases where she specifically invites reasoning (“Why would the farmer put the eagle in the chicken house?”), or 
challenges (“Is there anyone who thinks the opposite?”), and so on. 

Intrigued by this simple idea, we then looked for systematic repetitions of co-occurrences of different DEs in single (already coded) 
turns. We then checked whether and how specific DE combinations mapped onto well-known, compound dialogue constructs from the 
seven existing coding tools. For example, we extracted all the instances in which coders had identified the DEs Repeat, Elaboration and 
Refer in a single teacher turn. In most cases, these turns captured instances where teachers repeated ideas suggested earlier by students, 
and further clarified or summarized them. This combination of DEs corresponds with the compound talk move Recapping (e.g., Felton 
et al., 2019). 

3. Findings 

3.1. Stage A: coding tools chosen for review 

The selection procedure resulted in a set of seven coding tools: Kuhn and colleagues’ coding scheme for measuring Peer to Peer 
Argumentation (Crowell & Kuhn, 2014; Kuhn & Zillmer, 2015; P2PA hereafter), the Low inferences Dialogue Observation tool by 
O’Connor and LaRusson (2014; LIDO hereafter), Scheme for Educational Dialogue Analysis (SEDA hereafter) developed at Cambridge 
University by Hennessy and colleagues (Hennessy et al., 2016), the Science Discourse Instrument developed by Osborne and colleagues 
(Fishman et al., 2017; Osborne et al., 2019; SDI hereafter), the Israeli Pedagogy coding scheme developed by Adam Lefstein and 
colleagues (Pollak et al., 2015; IP hereafter); the Argumentation Teacher Move coding scheme developed at Pittsburgh University 
(Correnti et al., 2015; ATM hereafter), and the Students Talk Move tool designed by Hardman and colleagues (Hardman, 2019a–c; STM 
hereafter). 

Each research team generously shared detailed explanations and coder handbooks, which were helpful in operating the tools with 
fidelity. Table 1 lists the main characteristics of each selected scheme, based on the three dimensions detailed in Sections 1.1 to 1.3 of 
this paper. Further detailed information on the theoretical background, specific goals, and unique features of each of the seven tools is 
included in the Supplementary materials. 

3.2. Stage B: similarities and complexities uncovered 

Coding one lesson with several coding tools meant that each conversational turn was analyzed several times with different selected 
coding tools as variables. In some cases, more than one category (from a single tool) was found applicable (to a single turn). This 
procedure highlighted the shared traits across the different tools, as well as the challenges of using long and intricate coding tools, 
where some of the distinctions between categories were not clearly discernible. In other cases, the tools contained such a limited 
number of coding categories t that only very few aspects of the data set could be coded. This highlighted the data loss caused by a 
predetermined focus on certain participants or specific types of talk moves and forfeiting attempts to capture other aspects of the 

Table 1 
Overview of the seven coding tools reviewed, according to three dimensions of variance.   

No. of codable variables Reliability test scores What is coded? Teacher/student/both 

SEDA  33 NA Both existing classroom talk and APD moves Both student and teacher 
ATM  29 NA Only APD Mostly teacher – different categories 
STM  25 NA Both existing classroom talk and APD moves Mostly student – different categories 
IP  52 NA Both existing classroom talk and APD moves Both student and teacher 
SDI  12a High Only APD Both – but different categories 
LIDO  12 High Both existing classroom talk and APD moves Both – but different categories 
P2PA  34b High Only APD Only student  

a Formally, the SDI tool features 6 coding categories, however instructions for coders and examples given in the team’s papers distinguish between 
two stages of execution for each coding category – emerging and proficient. This then increases the number of codable variables from 6 to 12. 

b 24 in some iterations. 
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discourse as well. 
Table 2 showcases a small segment of the lesson coded with the seven selected coding schemes. In the first turn, the teacher asks an 

open ended, contestable question, with multiple potentially valid answers. The various coding tools offer differently named categories, 
that all code the same phenomenon. The similarities among P2PA’s Justify? and SEDA’s Ask for justification are present in the names 
themselves, but we argue that in essence the same is true for SDI’s category of Ask (proficient execution), LIDO’s category of truly open 
and contestable teacher question, IP’s category of Uptake and ATM’s category of Inference and analysis question. Since all coding tools 
were basically designed to capture similar things, these similarities are perhaps not surprising, yet juxtaposing the various coding 
categories next to each other accentuated the shared essence across coding tools. 

Applying the schemes that include many coding categories often resulted in multiple possibilities from a single tool for coding a 
single turn. This can be seen in Table 2, in three cases indicated by the word OR, where more than one category from the same tool was 
applicable. The operational definitions and examples provided in the handbooks for coders were not always helpful in distinguishing 
among ambiguous and confusing cases and choosing the most fitting category out of the many options. 

Finally, and in contrast, we would like to draw attention to the three cases of N/A in Table 2, indicating that a given coding tool did 
not include a relevant category for that specific turn. For example, STM focuses on student talk moves only and therefore precludes 
capturing teacher talk moves. Another example, of a different nature, is evident with the P2PA tool, which was designed to capture 
dyadic interactions between peers and therefore precludes categories for the teacher’s response in turn 3. 

3.3. Stage C: dialogue elements uncovered by comparison and extraction 

After several iterations, we arrived at nine Dialogue Elements. These DEs are defined as mutually exclusive, basic “atoms” of 
classroom discourse features that were included in the majority of the seven coding frameworks examined (>4). Following are brief 
descriptions of each DE, accompanied by theoretical background and selected examples of how it appears in the coding categories from 
the seven coding frameworks examined, either as a discrete, standalone feature, with an additional qualifier (such as identity of 
speaker), or as an element of a combination with additional DEs. A complete account of how each DE appears in each of the seven 
coding frameworks’ categories is provided in the Supplemental materials. 

3.3.1. Invitation 
Questions and invitations to participate are a common element of teacher-led classroom discourse (Coulthard, 1992; Galton et al., 

1999; Howe & Abedin, 2013; TALIS 2008 Technical Report, 2010). A frequent distinction made in the teacher-led classroom dialogue 
literature is the difference between closed, test-like questions and authentic, open-ended questions. Teacher open-ended questions 
have been associated with subsequent student learning gains (Hennessy et al., 2016; Nystrand et al., 2003). Similar findings have been 
reported for peer tutoring settings (Chi & Roscoe, 2002). Yet, even though they are considered a distinguishing characteristic of APD 
(Alexander, 2018; Wells & Arauz, 2006; Wilkinson et al., 2015) they are not very common in typical classrooms (Coulthard, 1992; 
Galton et al., 1999; Howe & Abedin, 2013). In peer-led, collaborative group work contexts, questions have also been found to predict 
learning gains (Mercer et al., 1999; Rojas-Drummond & Zapata, 2004; Shachar & Sharan, 1994). 

Table 2 
A short dialogue segment, coded by the seven different coding tools:   

Text: P2PAa LIDOb SEDAc SDId IPe ATMf STMg 

T Why did the 
farmer manage 
to do what he 
managed? 

Justify? 
Request 
support 
preceding 
claim 
evidence or 
argument. 

T4 Teacher poses 
truly open, 
contestable 
question 

I1 Ask for 
explanation or 
justification of 
another’s 
contribution 

Teacher 
Ask 
Proficient 

Uptake the teacher 
integrate student’s 
question in a new 
question addressing 
the classroom 

Inference and 
analysis Q open 
ended OR Uptake/ 
Push back – teacher 
rejoinder move 

N/A 

S Because he.. 
was a fledgling! 

Respond The 
answer to a 
question? 

S6 student’s turn 
in simple clause 
or less. 

R1 Explain 
another’s 
contribution  

Student 
Explain 
emerging 

Correct students 
response OR Claim 
student’s comments 

Weak Text based 
evidence 

S 
explain 
OR 
S 
justify 

T Excellent. Roni, 
did you hear 
Maor’s 
response? 

N/A T1 Teacher get 
student to 
respond to 
another student’s 
turn. 

G1 Encourage 
student to student 
dialogue 

Teacher 
Link 
emerging 

Invitation to peer 
feedback 

Invite students to 
link teacher 
rejoinder move 

N/A  

a Peer to Peer Argumentation coding tool, Kuhn et al. 
b Low Inference Discourse Observation coding tool, Michaels & O’Connor. 
c Scheme for Educational Dialogue Assessment, Hennessey et al. 
d Science Discourse Instrument, Osborne et al. 
e Israeli Pedagogy coding tool, Lefstein et al. 
f Argumentation Teacher Move coding tool, Correnti et al. 
g Student Talk Moves coding tool, Hardman et al. 
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All seven coding frameworks included at least one category intended to capture explicit invitations for participation, and most had 
several different coding categories to distinguish between different types of such requests. Inspired by the SEDA framework (Hennessy 
et al., 2016; Vrikki et al., 2019), we chose to name this element Invitation, instead of the more commonly used ‘question’. The term 
“invitation” signals more clearly that this category also includes cases when interlocutors explicitly encourage (an)other(s) to 
contribute to the discussion, without using the syntactical form of a question (e.g., “I want to hear more people contributing their 
solutions” or “Tell us what you think”). Vice versa, participants may use the syntactical form of a question for other intents than to 
explicitly invite an opinion or contribution. For example, challenges to previous claims can be disguised as questions (e.g., “What? 
Where do you see a generous act in this text? There is none”). 

The DE Invitation did not appear as a standalone, discrete category in any of the seven frameworks. However, it does appear in 
every coding scheme with additional qualifications and/or in combination with other elements. For example, in the LIDO category T4 
(teachers’ open questions) the invitation is qualified by speaker (teacher only) and type (open). The SDI category ASK is defined as an 
open question with plural potentially valid answers. It then also refers to teachers only, but in addition requires that coders qualify the 
question as either proficient (an authentically open question) or emerging (closer to a test like question, with few permissible answers). 
The DE Invitation is often used in combination with other DEs, such as Reasoning (e.g., SEDA’s Probing for reasoning) or Elaboration 
(SEDA’s Invitation to clarify). 

3.3.2. Elaboration 
A key element of APD is when participants contribute more on an idea, solution or proposition, by adding more information about 

it, explaining it or expanding it with the intention of making sure others have understood the communication and/or the ideas it 
intended to convey (Howe et al., 2007, 2019; Webb et al., 2009). The aim of the speaker is not to strengthen the epistemic status of a 
particular claim per se, but rather to clarify a particular idea that was introduced to the conversation, whether by the original speaker 
or by others (Alexander, 2018; Reznitskaya, 2012). 

Elaboration is the name chosen for the shared element found in differently named categories. We build on the model suggested by 
Asterhan and Schwarz (2009) who distinguished between turns where the new information serves to clarify the content, from more 
dialectical moves in which the speaker calls into question the epistemic status of a particular idea, solution or claim (see DE Challenge, 
in part 3.3.5 ahead) and/or from instances in which the speaker aims to justify or reason a particular standpoint, solution or idea (see 
DE Reasoning, in part 3.3.4 ahead). Benefits of elaborations (or: clarifications) have been documented in several research works (e.g., 
Chi, 1994; Osborne & Patterson, 2011; Webb, 1989). Yet, the operational definitions of this category vary extensively across coding 
tools. For example, some have distinguished between explanations, justifications or challenges (Alexander, 2018; Reznitskaya, 2012), 
while in other instances, the main distinction is between simple or brief responses and any turn that contains multiple inferences, 
regardless of the relation between them (Chi, 1994; Osborne & Patterson, 2011; Webb, 1989). 

This trend is also reflected in the seven tools examined here. Most of them distinguish between elaboration (any information added) 
and justifications (specifically, added facts or reasons to support a claim), whereas others do not. For example, LIDO’s category S4 
(student elaborated turn, longer than a simple clause) is applicable if the student’s contribution is longer than a simple clause, 
regardless of intent or function. In contrast, other tools had even further distinctions, separating cases when student clarify meaning by 
adding more information, from cases where clarification comes from elaboration. For example: STM’s categories of SExpand/Add and 
SExplain, and in P2PA, the categories Add (an extension or elaboration of the partner’s preceding comment) or Extend-O (contribution 
meant to extend or elaborate the partners’ preceding utterance), respectively. 

In most frameworks examined, the Elaboration element appeared in tandem with a qualification to a speaker or a situation. For 
example, ATM’s categories of Teacher provides info & student’s strong/weak explanation. Or SEDA’s categories B1 & B2 (clarifying 
answers own & others), respectively. In other cases, the element was embedded within coding categories as a component in a com-
pound construct. For example, SDI’s Teacher link, used for coding turns where the teacher adds more information, facts or outside 
knowledge to help with the tasks, this speech act must include an element of elaboration. Finally, the element of Elaboration also 
appears as a standalone, for example in IP’s categories of procedural or topical explanations. 

3.3.3. Repetition 
The element Repetition captures instances in which a speaker reiterates something that was already mentioned during the dis-

cussion. The repetition may be of an idea previously introduced by him/herself or by someone else, and it can be nearly verbatim or in 
a rephrased form. Mere repetitions would not be considered a defining characteristic of APD, and too many simple repetitions could 
even indicate stagnation (Bleicher et al., 2003). Yet, this aspect of the discourse is still coded due to its centrality in typical classroom 
talk. For example, a teacher may repeat task instructions to make sure everyone caught on or relaunch a question to invite more 
(different) responses. A student may repeat a contribution if they believe it was not heard or considered. 

When using the lens offered by the elements to compounds approach, Repetitions can also be seen as a component in many APD 
types of talk moves. For example, when a teacher recaps a range of different ideas that were proposed up until a certain point in the 
discussion, he or she is, among other things, is repeating what was already said. The same is true for a participant reformulating ideas, 
recontextualizing, reframing, reaffirming or revoicing. 

Some coding tools featured the element of Repetition as a standalone, for example, in STM the category of Srep (for student 
rephrasing, repeating, or reformulating), in IP’s category Repeat and in ATM Repeat. In other coding tools the element was embedded 
within compound combinations, for example, ATM’s or IP’s Recap, meant to capture instances when a teacher stops, links together and 
clarifies several ideas and contributions previously mentioned. Or ATM’s Reinitiate, which is used to capture instances where the 
teacher repeats the main question in attempt to get more, or different responses (also known as relaunch). In SEDA, the element of 
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Repetition appears as a component in combinations with other elements, for example, P1 synthesize ideas, C1 refer back and C2 make 
learning trajectory explicit, or even B2 build on other’s contributions necessitate repetition at least of some parts of what was said in 
preceding turns. 

3.3.4. Reasoning 
Most dialogic learning theories link the academic productivity of classroom discourse to the quantity and quality of reasoning 

evident in both the teacher and the student contributions (e.g., Howe et al., 2019; O’Connor & Michaels, 1993; Resnick et al., 2018b; 
Reznitskaya et al., 2009a, b). A body of empirical evidence supports this notion and associations between improved individual 
reasoning and learning gains has been found (Chinn et al., 2000; Wegerif et al., 2004). 

In the APD literature, Reasoning refers to a social practice, rather than the set of formal rules of logic (Keefer et al., 2000). It enables 
students to externalize their own thought process and internalize other ideas and different perspectives in an open and free encounter 
(Mercer et al., 1999). The element Reasoning captures instances in which the speaker explicitly expresses an opinion, shares the 
reasons of his thinking, or explicates the inner thinking process that brought him/her to a conclusion. 

The DE Reasoning was found in each of the seven coding tools examined. As is the case for the element Invitation, it rarely appears 
as a standalone, discrete coding category, but rather in combination with other elements (such as Invitation, Referring or Evidence), or 
with further qualifications. For example, in LIDO’s category of S3 (student’s use of reasoning to support their claim) and in IP’s 
categories of Student claims and Teacher claims the reasoning is qualified by the speaker (a student or a teacher). Reasoning is also often 
combined with other elements too. For example, in SDI’s Student critique the element of Reasoning is not only qualified by a speaker 
(student), but also combined with Refer (see Section 3.3.9) and Challenge (see Section 3.3.5), respectively. Other examples include 
STM’s SJUS (student’s justification: Reason + Evidence), or ATM’s categories Pressing for reasoning (Invitation + Reason) and Teacher 
thinking out loud (Reason + Elaboration). 

3.3.5. Challenge 
This element captures instances when an interlocutor explicitly challenges the epistemic status of a particular idea, solution or 

claim that had already been contributed to the discussion space. This can take many forms, ranging from subtle challenges to more 
direct and articulated oppositions, counterarguments, and rebuttals (Asterhan & Schwarz, 2009; Wilkinson et al., 2015). These turns 
can include personal references to the individual(s) who voiced the challenged proposition (“I have a different opinion from Sylvia’s”) 
or phrased in more neutral terms (“The question is, however, how do we really know that the earth is round?”). They can be reasoned 
(with elaborate counterarguments or rebuttals), or not (“I do not agree”). What these all have in common is that in a Challenge, we 
capture the speaker’s opposing stance toward a previously contributed idea, whether he/she explicitly doubts, questions, queries or 
disagrees with it. 

Different models of APD vary in their emphasis on the critical dimensions of classroom discourse. Specifically, those originating 
from argumentation and/or socio-cognitive theories tend to attribute it a more pivotal role and often value detailed distinctions be-
tween different types of Challenges (authors, 2009; Crowell & Kuhn, 2014; Nussbaum, 2011). Yet, regardless of differences in em-
phases and detail, the active exploration of different views, solutions, interpretations or idea is a central feature of all prominent 
models of classroom APD (Wilkinson et al., 2015). This is evident, for example, in Mercer et al.’ (1999) distinction between cumulative 
and exploratory talk, in classroom discussion-based reading comprehension approaches (Murphy et al., 2009), and in discussion-based 
mathematics and science lessons where teachers encourage students to generate and compare different solutions (Larrain et al., 2019; 
Webb et al., 2009, 2014). 

In all but one of the seven frameworks examined, there was a discrete standalone category for this element, such as in SEDA’s P5 
challenge viewpoint, STM’S Schal, PSPA’s Disagree and IP’s Explicit disagreement. We also found instances of Challenge with additional 
qualifications, such as IP’s Challenge to the teacher which is confined to specific situations in which a student challenges a teacher’s 
statement. Challenge was also embedded within categories as a component combined with another element: For example, SEDA’s I2 
invite disagreement is a combination of the elements Invitation and Challenge. ATM’s category of Uptake/push back is meant to capture 
instances where the teacher either picks up the idea and builds on it (uptake), or critically examines it and returns it to the speaker for 
further scrutiny (push-back). In the element to compound combination approach, uptake can be expressed by a combination of Refer 
and Elaboration, whereas “push-back” can be recreated by combining Refer and Challenge. 

3.3.6. Evidence 
The next element, Evidence, captures instances where the speaker uses facts, specific quotes from the text, or external knowledge 

sources to support his/her claim. Unlike the previously discussed element of Reasoning, which captures instances of inference, here the 
shared element under inspection is the speaker’s use of external knowledge sources, such as quotes or facts based on experts, text or data. 

Several theoretical and conceptual models consider use of evidence as one of the defining features of productive talk (Kuhn & Udell, 
2003; Resnick et al., 2018a). It is a key element of productive argumentation (Rapanta, 2019), as students learn to evaluate the 
strength of evidence and distinguish between stronger and weaker support for their arguments (Osborne, 2010; Osborne & Patterson, 
2011; Reznitskaya et al., 2009a, b). 

In most frameworks use of evidence is coded as a standalone category, such as in, for example, STM’s Sjus (students justifying their 
claim by providing reasoning or evidence) or ATM’s Strong text-based evidence. In some cases, the use of evidence is qualified to a 
person, for example, in LIDO’s S3 (students providing evidence), or in SEDA’s categories of R1 & R2 (provide evidence to own or 
other’s claim) which differentiate cases of own or others. In other cases, the use of evidence was embedded within the category. For 
example, SDI’s category of Press (encourage students to support their answer with reasons and evidence) is a combination of the 
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DECCA elements Invitation, Reasoning and Evidence. This is also true for SEDA’s category of I4 (ask for justification) and P2PA’s 
Justify? (a request of the partner to support their claim with evidence). In the IP framework, the category of Teacher claim, is meant to 
capture instances where the teacher weighs in and changes the course of discussion using authority, knowledge, and facts. Therefore, 
there is a strong sense of the Evidence element, although it is not present in the category’s name. 

3.3.7. Simple 
The element Simple is meant to capture a prominent aspect of students turns in everyday classroom talk, namely very short re-

actions, comments, or answers. These expressions are presented by the ‘R’ (response) in the IRE or IRF model of classroom discourse 
(Coulthard, 1992), and are commonly typified as answers to “closed” teacher questions (Howe & Abedin, 2013; Peled-Elhanan & 
Blum-Kulka, 2006). As its name suggests, this category does not represent necessarily APD type of responses and is therefore not 
discussed much in the APD literature, other than to notice its prevalence in everyday classroom talk and contrasting it with APD. Still, 
most of the tools reviewed here include one or more categories to capture this element. The only tool that specifically chose to ignore 
non-APD talk moves is SDI, but in their instructions of coders they distinguish between cases of proficient and emerging turn styles. 
Therefore, the element of Simple exists, but in a slightly different capacity. 

Some coding tools distinguish Simple as a discrete coding category, LIDO’s category of S6 (turn is simple clause) or STM’s category 
of BSC (brief student contribution). In other tools, the element is not present in the categories’ names, but nonetheless, the instructions 
for coders indicate that it is meant to capture relevant, but less sophisticated answers. For example, in PSPA’s categories of respond (the 
answer to a simple question, which does not advance or clarify the speaker’s position). 

As an elementary particle, Simple is inherently different from the other elements extracted. It is neither a recognized construct of 
importance in APD, nor a speech act or a talk move. In a way, it even stands as a contradiction to the rest of the elements and their 
combinations, because once a turn is categorized as simple, it cannot contain more than one element (such as Reasoning, Evidence or 
Elaboration). That being said, one idea that we have tested rigorously was using the Simple element as a qualifier, meaning that 
attaching it to other elements will indicate the turn as a less proficient or even a failed execution of the intended elementary particle. 
Such as, for example, wrong use of reasoning, misuse of textual evidence, failed elaboration attempts and so on. However, we were 
unable to reach sufficient inter-rater agreement indices on this specific use. We suspect that execution of this function necessitates 
much higher inference than is required by the rest of the elements in our tool kit, and was, therefore, more confusing for coders. 

In fact, the only combination found that maintained the low inference aspect of the other elements suggested, is the combination of 
Invitation and Simple to represent closed, test-like questions that have a limited range of clearly defined correct answers known to the 
teacher in advance. Failing to use the Simple element in combination with other elements caused us to ponder whether it should even 
be included in this list. However, as we have argued before, if one is interested in capturing a process of change, from traditional 
classroom discourse to more APD type of discourse, the coding tool must be able to capture both states with fidelity. Simple, short, 
factual answers and comments are such a dominant aspect of everyday classroom discourse that we felt it should not be ignored. 

3.3.8. Evaluation 
The element Evaluation captures instances of direct feedback or passing a judgment on something that was already said (Berry & 

Kim, 2008). In a classroom context, it is typically the teacher who is in a position to evaluate the correctness, relevance, or validity of 
her students’ answers. There is a long tradition in some branches of APD of coding different types of evaluations with specifications of 
whether it was positive or negative, implicit or explicit and even correct or incorrect. 

Yet, when trying to implement more academically productive discourse, these evaluations of student turns can be complex. On the 
one hand, successful APD implementations are measured, among other things, by an increase in number of active participants. When 
teachers provide constant evaluative feedback of student contributions, it is likely to suppress participation by students with different 
viewpoints and/or with less academic self-efficacy (Segal & Lefstein, 2016), as well as unintentionally signal students that only those 
with the ‘right answer’ can participate (Clarke et al., 2016). On the other hand, critically challenging evidence and claims is an 
important aspect of argumentation and reasoning (Chiu, 2004). We then follow distinctions proposed by Ford and Forman (2006) and 
capture teachers’ active navigation and control of the discourse form with the element Evaluation. Teacher actions of assuming or 
modeling the role of constructor are captured with the element Elaboration, on the other hand, and the role of critique is captured with 
the element Challenge. 

Some coding schemes distinguish Evaluation as a discrete coding category. Examples are STM’s category sEval (students evaluate 
and make judgements), ATM’s category Terminal move (in which teachers end the exchange by commenting on its quality), or in 
SEDA’s G4 (providing informative feedback). In other cases, the element of Evaluation was embedded within combinations with other 
elements, such as Invitation in SEDA’s I2 (invite evaluation) or Refer (see Section 3.3.9) in SEDA’s P2 (evaluate alternative views). 
Next, and despite its name, P2PA’s Coopt is intended to capture acknowledgements, explicit or implicit, that the partner’s preceding 
utterance is correct or supported. This then also includes a clear element of evaluation. Finally, in IP, there are numerous and several 
different types of evaluations defined by execution style (explicit or implicit), content (negative, positive, neutral and combined), as 
well as qualified by speaker (teacher or student). 

3.3.9. Refer 
A final important feature of APD found is when learners engage with and interact on the contributions, ideas, and ways of thinking 

that others add to the conversation (Webb et al., 2014). In the Accountable Talk framework, for example, this is expressed in the notion 
of accountability to the learning community (Michaels et al., 2008; Resnick et al., 2018b). In Alexander’s approach to dialogic teaching 
(2018) this element appears in four of the five principles of dialogic teaching (i.e., collective, reciprocal, supportive and cumulative). 
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Similarly, the exploratory talk framework (Mercer et al., 1999; Mercer & Littleton, 2007), posits that student learning improves when 
they listen and respond to others and when they build on the ideas of fellow learners. 

We have named this dimension of the dialogue as Refer. The element is meant to capture instances in which a speaker explicitly 
addresses, relates, links, or connects ideas, contributions or opinions that were previously uttered to the content of the current 
contribution (i.e., “I think Roni’s solution is the better one”). In this case, the speaker does not repeat what Roni says, as the classroom 
already heard it, and while addressing Roni, the speaker is clearly referring to the context of her earlier claim, not her per se. These 
activities share the fact that the speaker explicitly acknowledges and relates to (a) previous contribution(s) in the dialogue. 

In some coding frameworks, this element is coded as a standalone category, as is evident in the SDI category Link or SEDA’s C1 
(refer back). In other frameworks, the concept is conditioned by a speaker, quality, or a situation. For example, ATM’s Strong/Weak 
Link aims to capture instances where students connect their contributions and show how they relate to one another. Other examples 
include STM’s SCon (students connects, refers to something else), and IP’s Direct (student responds directly to another). The LIDO tool 
separates between students explicitly mentioning a person (S1 students addressing one another) and turns where the speaker refers to 
the content of a previous contribution (S2 student refers to another contribution). The only framework that did not include the DE 
Referring is P2PA. However, this framework was specifically developed for coding argumentative discussions in dyads or very small 
peer groups, instead of whole classroom settings. This has likely rendered this interactive-transactive feature redundant. 

3.4. Stage D: coding classroom talk with DECCA 

Table 3 shows how DECCA was used to code classroom dialogue transcripts. Space limitations prevent us from sharing more and 
longer examples, but we hope that the selected excerpt is rich enough to showcase both the use of DEs as standalones, as well as in 
combinations. 

The first three turns, contributed by the teacher and two participating male students, are pretty straightforward and can be 
captured with the elements used as standalone. In the first turn, for example, the student provides a reason for a story character’s 
behavior, as is therefore coded with the DE Reasoning. In response, the teacher further elaborates and explains features of the student’s 
answer, and this turn is therefore coded with the DE Elaboration. In the next turns, the teacher, as well as the student who answer her, 
are performing more complex moves. For example, the teacher not only invites a random student to state his reasoning, but she also 
specifically searches for S2 and invites him to refer to the first speaker. Thus, DECCA coders will indicate that this turn includes the 
elements Invitation, Reasoning and Refer. If coders would have focused on compound, higher-order dialogue move constructs, they 
may have identified it as ‘probing for reasoning’, ‘invitation for alternative opinions’, or ‘opening the dialogic space’. Subsequently, S2 
then not only challenges the previous student’s contribution, but also provides reasoning to support his own claim, thereby making a 
rare, yet important move often called ‘reasoned counter-argumentation’. Here too, instead of searching for such rare and high- 
inference coding category that might only be applicable in far-between cases, DECCA coders only search for and code the basic 
dialogue elements in a turn (i.e., Challenge and Reasoning in this case). When considering the two aforementioned hurdles for 
achieving sufficient interrater reliability (i.e., extensive coding expertise and rarity of specific talk moves), this example shows how 
DECCA circumvents both issues. 

3.5. Stage E: inter-rater agreement 

Table 4 shows Cohen’s Kappa interrater reliability indices, the raw percentage of interrater agreement and the number of times an 
element appeared in the data set (only cases that both judges agreed on were counted). Within the limitations of the data available, we 
tried to increase the variety of talk moves as much as possible. Firstly, by picking lessons from three teachers from different schools, 
and second, we chose only lessons from YR2, assuming that by then more APD type of talk moves will be integrated into the discourse, 
allowing us to capture more execution forms of it. 

In comparison, the DEs that are specific to APD talk moves (Reasoning, use of Evidence, Refer and Challenge) were less frequent in 
the data set, but still had good-to-satisfactory Cohen’s κ and high agreement rates. The one exception is the DE Challenge for which, 
despite high raw agreement rates (96 %), the Cohen’s κ interrater reliability proved only acceptable (.65). This element was also one of 

Table 3 
An example of how DECCA was used to code whole classroom dialogue.  

Speaker Text Invite Elaborate Reason Refer Challenge Simple Repeat Evidence Evaluate 

S1 Ermmm… like.. it… he doesn’t know how to 
cry because he didn’t cry in all of his life. It’s 
something that-/you have to get used to 
that.  

0  0  1  0  0  0  0  0  0 

Teacher That means something that you would have 
to practice.  

0  1  0  0  0  0  0  0  0 

S2 No!  0  0  0  0  0  1  0  0  0 
Teacher Who said that? S2? Can you tell me why not?  1  0  1  1  0  0  0  0  0 
S2 Because you don’t need to know how to cry, 

it happens, just by itself.  
0  0  1  0  1  0  0  0  0 

Teacher That means: automatically.  0  1  0  0  0  0  0  0  0  
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the least frequent in the data set (N = 36, or in 3.8 % of the speaker turns), which could in part be responsible for the lower reliability. 
Yet, it cannot be the whole story, as the DEs Evaluation and Reasoning were even less frequent, but produced better interrater reliability. 
Another explanation could be that in whole classroom discussion, acts of challenge are more difficult to identify, as they are often 
‘hidden’ in various forms and shapes of verbal communication, to soften potential social ramifications and to avoid face threat 
(Asterhan, 2013; Asterhan & Babichenko, 2015; Brown & Levinson, 1987; Geoffrey, 1983). 

It is also possible that challenges are less easily identified in different cultural settings. Vrikki et al. (2019) recently reported higher 
reliability for the Challenge cluster in SEDA-CON when coding British classroom dialogue, compared to when it was applied to dia-
logue in Mexican classroom. Regardless, the high raw agreement rates reported here leave room for optimism that interrater reliability 
on this element can be improved with more practice and more data points. 

3.6. Stage F: dialogue elements combinations reconstruct APD coding categories 

In the final stage, we mapped how these nine DEs can be used, not only as standalones, but also in combinations to capture 
additional classroom dialogue features and reconstruct many coding categories taken from the seven existing coding schemes. As an 
example of how this works, and for the sake of simplicity, we consider here just three elements: Invitation, Reasoning and Evidence 
(see Table 5). On the actual protocols of classroom discourse data, each speaker turn appears as a line, and the different standalone DE 
categories are juxtaposed in columns. For each turn, an element is coded as 1 when it is present, or 0, if not. In Table 5, the rows detail 
the APD constructs and top-down coding categories, obtained from the seven coding tools included. The columns represent the 
different DEs. The example shows how combinations of these three DEs can reconstruct six different classroom discourse constructs 
that can be used to capture both teacher, as well as student talk. 

For example, we can distinguish between three different types of (student or teacher) contributions: Reasoning is coded when 
students or teachers expose their thinking process, by sharing how they arrived at a certain conclusion, engage with other points of 
view (i.e., compare or contrast) or provide reasons or causes for a proposition. Other types of contributions may only include a piece of 
evidence or an external knowledge source that aligns with it. Finally, when participants provide justifications, it can be captured with 
the indication of both Evidence and Reasoning in a turn. In combination with the DE Invitation, three different types of (student or 
teacher) questions can be identified: Invitation for reasoning, invitation for evidence and invitation for justification. As shown in 
Table 5 in further detail, most coding tools include discrete coding categories for these question types. 

This example included only 3 of the DEs and serves to describe how such ‘particles’ of distinct dialogic nature may be grouped into 
meaningful compound combinations representing more diverse and complex dialogue moves. With the full set of nine DEs identified 
here, we were able to reconstruct dozens of distinguished dialogue constructs and the majority of the coding categories taken from the 
seven tools reviewed (see the second table in the supplemental materials for a complete list of all combinations found). Among these 
are compound combinations representing over twenty different types of questions, ranging from test-like or procedural questions to 

Table 4 
Reliability measures of the nine DECCA dialogue elements.  

Element Cohen’s κ % of agreement Raw frequency in data seta 

(N = 935 turns) 

Invitation  0.85 95 %  171 
Elaboration  0.70 87 %  226 
Reasoning  0.70 97 %  34 
Refer  0.74 97 %  41 
Simple  0.70 90 %  150 
Evaluation  0.81 98 %  33 
Repeat  0.75 93 %  131 
Evidence  0.77 96 %  71 
Challenge  0.65 96 %  36  

a Only cases agreed on by both judges were counted. 

Table 5 
Using three dialogue elements to recreate compound constructs through combination coding.  

Coding categories from the seven existing coding tools Invitation Reasoning Evidence 

Invite reasoning: Probe? (P2PA); Teacher Open Q (LIDO); Invitation for Reasoning; Reasoning (SEDA); Teacher press 
emerging (SDI); Press, Uptake (ATM); Open student question (STM); Open teacher Question, Essential student 
question (IP) 

● ●  

Invite evidence: Justify? (P2PA); Invitation 4 (SEDA); Teacher Ask emerging (SDI); Open form literal function Question 
(ATM) 

●  ● 

Reasoning: Counter A (P2PA); Student elaborate answer (LIDO); State position (SEDA); Student Speculate (STM); Think 
aloud (ATM);  

●  

Evidence: Connect 3 (SEDA); Student Strong/weak text-based evidence; Teacher Link (SDI); Student linking to outside 
knowledge.   

● 

Justification: Justify (P2PA); S3 (LIDO); Student justify (STM); Student critique emerging (SDI).  ● ● 
Invite justification:; Teacher Press - proficient (SDI); Inference and analysis question (ATM); Probing (IP) ● ● ●  
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open and authentic questions. It is possible to reconstruct combinations to help capture different repetition moves, from simple 
repetitions or articulation corrections to explaining, expanding, paraphrasing, recapping, recontextualizing or re-voicing. It is 
important to emphasize that all this is possible, in addition to using the DEs as standalones, as well as capturing aspects of existing and 
common talk moves in the classroom, such as simple short answers and evaluations. Moreover, as coding is done at the DE element 
level, inter-reliability indices will not be affected by this richness and multitude of higher-order categories. 

Fig. 1 plots the number of coding categories that could be recreated with the Dialogue Elements to Compound Constructs Approach 
(DECCA hereafter), for each of the seven coding frameworks included. The majority of coding categories could be re-created, ranging 
from 55 % (IP) to near-complete reconstruction rates of 92 % (SDI). The relatively lower percentages for coding tools such as IP, SEDA 
and P2PA is explained by the fact that these tools focus on additional dimensions of dialogue that were unique to them and not shared 
by the other frameworks. IP, for example, contains many categories that capture social-emotional aspects of classroom discourse. Both 
P2PA and SEDA contain coding categories that include elements of meta-talk (talk about talk). As we focused on the commonalities 
across at least four existing frameworks, we did not include DEs to capture unique classroom dialogue features. However, should 
scholarly interest in these (or other) dimensions increase, new elements could be added (such as, Meta-talk). 

4. Discussion 

Research on academically productive classroom dialogue is burgeoning. Yet, despite a broad conceptual consensus about the object 
of investigation (APD), this is not mirrored in the various ways in which it is operationalized and measured in quantitative research 
efforts. This lack of operational consensus poses considerable challenges for communicating, comparing and integrating research 
findings and, ultimately, stymies theory development and refinement. 

In the present study, we joined recent attempts to develop a more unified approach for coding classroom dialogue that builds on the 
existing knowledge base that has accumulated thus far, and would be suitable for exploring a variety of research questions and for a 
range of different approaches. We also posited that, for such an endeavor to succeed, an assessment tool should be comprehensive and 
sensitive to detailed differences in classroom discourse features, yet reliable and consistent in its measurement, as well as capture both 
student and teacher talk moves, and both APD and more traditional classroom talk features with one single set of variables. We showed 
that in existing coding approaches these requirements are in tension and are therefore only partially met. A new and slightly different 
coding approach was then developed that could meet these requirements within one single coding tool: Dialogue Elements to Com-
pound Constructs Approach. 

We selected seven well-established and validated classroom dialogue coding frameworks and, through an iterative process of 
comparison, deconstruction and application, identified a set of basic, elementary particles of classroom dialogue, which we called 
Dialogue Elements. These elements are common across the different coding categories within these frameworks: Invitation, Elabo-
ration, Repetition, Reasoning, Challenge, Evidence, Simple, Evaluation and Refer. We further argue that by coding this small set of 
elementary, yet frequently occurring particles of classroom dialogue moves, the number of coding categories could be held to a 
minimum and inter-rater reliability thresholds met. At the same time, a much larger set of “compound-like” dialogue constructs can be 
recreated post-coding, by identifying occurrences of specific elements appearing together at the same turn. 

This small change in approach solves a hitherto common conundrum in dialogue coding development efforts: In prior work, 
limiting the number of coding categories for the sake of stable measurement (reliability) was often done at the expense of sensitivity 
and scope of the dialogue features that could be captured (and vice versa). DECCA enables the reliable coding of a small set of basic, 

Fig. 1. Percentage of coding categories reconstructed with DECCA, for each of the seven coding frameworks included.  
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commonly occurring “atoms” of dialogue that can both be used as standalones (elementary substances), as well to recreate a broad 
range of compound, and often times less frequent, dialogue moves, such as, for example, teacher revoicing or student reasoned 
counter-argumentation. This change in approach also enabled the use of one set of categories for capturing both student, as well as 
teacher talk moves. Finally, since the more sophisticated APD talk moves are in fact made up of different combinations of a small set of 
elementary particles, it can also be used to capture classroom dialogue in different stages of development (from traditional recitation to 
“advanced” APD) with the same small set of elementary coding categories. 

4.1. Previous attempts to develop a unified coding method 

We were not the first to notice the plethora of different classroom dialogue coding tools, nor the first to labor toward a unified 
coding approach. Our efforts were heavily influenced by and built on the progress made at Cambridge University’s CEDIR group, who 
developed the Scheme for Educational Dialogue Assessment (SEDA; Hennessy et al., 2016). The development process of SEDA 
continued for several years and entailed, among other efforts, an extensive and inclusive review of the different coding approaches 
available, the construction of a substantial database of classroom dialogue recordings from a large number of different schools, and 
evaluations of the coding manual by experts from different research traditions. This ultimately resulted in a set of 33 coding categories 
that can capture a large palette of different dialogue moves, are applicable to teachers and students alike, and can capture both APD, as 
well as more mundane classroom dialogue moves. Out of the aforementioned six demands, five were then successfully met in SEDA. 
However, this came at a price: Interrater reliability thresholds could not be met for many of its categories. 

Consequently, when SEDA was used for large-scale, quantitative research, a condensed version of the original SEDA tool was 
developed (SEDA CON; Hennessy, 2020; Vrikki et al., 2019). In SEDA CON, inter-rater reliability issues were solved by grouping the 
original 33 classroom dialogue features into eight new clusters, for which inter-rater reliability thresholds were met. This solution is 
satisfactory from a statistical point of view. However, it came at the expense of the tool’s sensitivity and comprehensiveness, as it now 
distinguishes only between eight coarse dialogue features. For example, instead of separate categories for turns in which a speaker 
isevaluating alternative views, proposing resolutions or challenging a viewpoint, these (along with several other) dialogue moves are lumped 
together in SEDA CON’s cluster category of positioning and coordinating without further distinction. 

There are many resemblances between DECCA and SEDA CON: They were developed with similar premises and aims. They both 
build on the considerable body of existing work on coding classroom dialogue. They both contain a small set of reliable coding cat-
egories that capture the basic features of dialogue. Even some of their respective categories’ names show a strong resemblance (e.g., 
SEDA CON’s Make reasoning explicit and DECCA’s Reasoning, SEDA CON’s Connect and DECCA’s Refer). The main difference is, 
however, that DECCA offers a way to avoid sacrificing sensitivity and comprehensiveness at the altar of interrater reliability. The nine 
DEs can be used as standalones to assess common, basic elements of classroom discourse, similar to the SEDA-CON’s clusters. Yet, in 
addition, they can also be used to recreate a wide variety of more specific and less frequent classroom dialogue features, including most 
of the 33 original SEDA coding categories (see the Supplemental Materials for a full list of all reconstructed categories). This, in turn, 
opens up new ways to empirically explore a variety of research questions that could hitherto not be explored in quantitative classroom 
dialogue research. 

4.2. Limitations and future directions 

One limitation of the current work is that we based our development efforts on a specific selection of seven existing coding 
frameworks. It is therefore possible that some elements of classroom dialogue were left out of DECCA. As the number of different 
coding tools available is nearly as large as the number of empirical publications that have applied them, limiting the number of coding 
tools was unavoidable. We justify our choice by purposefully selecting well-developed coding frameworks from experienced APD 
research groups and efforts that had been used in multiple quantitative publications and were characterized by high content validity (i. 
e., aligned with current theoretical descriptions of APD features). We argue that it is therefore not very likely that a different set of 
initial coding frameworks would have resulted in a different set of basic DEs. However, this possibility cannot be ruled and should be 
tested in future research. 

Secondly, the DEs that were identified in are based on our understanding of the emerging consensus in the APD assessment 
literature. If a particular element was deemed important enough to be included in the majority of the seven coding tools, we assumed 
that it represents a key feature of the APD constructs and was thus included. Whereas we consider this as a major strength of the current 
work, one could also argue that in order to break new ground in classroom dialogue research, additional features should be included 
that have hitherto been considered by few only. Dimensions of classroom dialogue that cannot be captured with the current set of nine 
elements are, for example, rhetorical, affective and motivational aspects of classroom interaction. Future research could explore the 
development of reliable and valid categories for such features, if deemed of interest to APD scholars. 

A third limitation is our focus on a particular level of granularity for coding, namely the conversational turn. This grain size seems 
to be the most common choice for quantitative APD analysis approaches. It is convenient for coding multi-participant classroom 
dialogue, as segmentation is provided by the participants themselves and does not have to be superimposed by coders and their 
subjective interpretations and decisions. However, some dialogue qualities may not be captured at this grain size. We then 
acknowledge the potential benefits of complementing turn level analyses with those of a larger grain size, such as conversational 
episodes or entire discussion activities (e.g., Howe et al., 2019; Pianta et al., 2008; Reznitskaya & Wilkinson, 2017, 2021). 

Fourth, the methodology suggested in DECCA, as well as its current nine dialogue elements, should be tested in additional cultures 
and settings. Six out of the seven existing coding approaches we included were developed and tested on data obtained from English- 
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speaking populations. DECCA was developed on data collected in Hebrew speaking, Israeli classrooms. Cultural differences in 
classroom discourse are expected (Kunh et al., 2011; Weinberger et al., 2013), and the universal applicability of any coding framework 
is likely to be compromised by such differences. We would argue, however, that a coding approach that focuses on the elementary, 
basic particles of discourse (such as DECCA) is likely to be least affected by cultural and situational differences in classroom discourse, 
in comparison to to coding approaches that search for compund, higher-order constructs. These expectations should be empirically 
tested in future research focusing on cross-cultural performance of different coding approaches (by DECCA and others). 

Finally, the focus of the current work is methodological, and therefore offers little insights for educational practitioners at this 
stage. However, theoretical and empirical progress in any research field is contingent on our ability to accurately, reliably and effi-
ciently capture the phenomena studied, in ways that can be communicated to, shared with and replicated by the rest of the research 
community. Thus, we argue that better methodology leads to better research and theory, which, ultimately, will be able to inform 
practice more accurately. 

4.3. Conclusion 

Coding classroom dialogue is a resource-intensive task and subject to human interpretation. The coding approach we have pre-
sented here (DECCA) does not alleviate that. It does, however, propose a common currency for empirical scholarly work on 
academically productive classroom dialogue, which is a necessary requirement for integrating findings from this very productive, yet 
fragmented field of research and for making further progress on classroom dialogue theory and research. DECCA is capable of 
capturing a wide variety of dialogue features (comprehensive), in a stable and consistent way across settings and raters (reliable) and is 
suitable to serve a large variety of research questions and analyses (flexible). The development of this coding approach was made 
possible due to the accumulated knowledge, conceptual maturation and methodological progress made by scholars of classroom 
dialogue in the last two decades. We do not consider DECCA to be an end destination, or as the ultimate way of coding classroom 
dialogue. Rather, we hope that both the questions and challenges that we have formulated, as well as the potential solution we have 
proposed, will further the discussion and progress in a collective effort toward a more unified approach to quantitative research on 
dialogic learning and teaching. 
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