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Definition

Practical argumentation refers to a form of argumentation oriented towards action. Unlike
theoretical argumentation, which primarily concerns the truth or acceptability of propo-
sitions, or mathematical argumentation, which is mainly concerned with the production,
justification, and validation of mathematical claims, practical argumentation includes an
action, decision, or course of conduct as a central component of the argument. Practical
argumentation has attracted growing interest in fields such as political science, critical
discourse analysis, argumentation theory, and education. In educational contexts, it is
especially relevant for analysing how teachers justify pedagogical decisions in relation to
learning objectives, classroom circumstances, available means, professional values, and
anticipated consequences. Within mathematics education, analytical tools have been devel-
oped to structure and represent practical arguments made by prospective and practising
teachers during episodes of teaching reflection on practice, for instance through schemes
that connect argumentation models with didactical criteria for analysing mathematics
teaching and learning. Practical argumentation thus provides a conceptual and analytical
tool for making visible the reasons underlying teachers’ decision-making, particularly
in situations characterised by tensions between mathematical, didactical, and classroom-
management considerations.

Keywords: didactic suitability criteria; mathematics education; onto-semiotic approach;
practical argumentation; teacher education; teaching reflection

1. Introduction
The notion of practical argumentation is rooted in the broader tradition of practical

reasoning, which dates back to Aristotle’s Nicomachean Ethics, specifically Books VI and
VII [1]. Unlike theoretical reasoning, which is primarily oriented towards establishing what
is true or acceptable as knowledge, practical reasoning is directed towards action, choice,
and conduct. For Audi, Aristotle’s notion of practical reasoning is not easy to express in
clear and precise language. More specifically, this type of reasoning “provides a way to
understand and explain actions [and] makes actions that are based on practical reasoning
intelligible as conduct in accordance with one’s practical judgment” [2] (p. 28). For Aristotle,
the notion of practical reasoning is expressed in the form of a syllogism, also known as
a practical syllogism, which serves to illustrate both the process of practical reasoning and
the formalisation of that process [1]. In contemporary argumentation theory, this tradition
has been developed as the study of arguments whose conclusions recommend, justify,
or evaluate action. Thus, the historical development of practical argumentation can be

Encyclopedia 2026, 6, 184 https://doi.org/10.3390/encyclopedia6090184

https://crossmark.crossref.org/dialog?doi=10.3390/encyclopedia6090184&domain=pdf&date_stamp=2026-08-24
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/encyclopedia
https://www.mdpi.com
https://orcid.org/0000-0001-9274-7619
https://orcid.org/0000-0003-1405-0458
https://orcid.org/0000-0001-6569-6828
https://orcid.org/0000-0001-7403-4893
https://doi.org/10.3390/encyclopedia6090184


Encyclopedia 2026, 6, 184 2 of 15

understood as a shift from the practical syllogism, as a formalisation of practical reasoning,
to the practical argument, as an analytical structure for examining the justification of actions.

This understanding of the practical argument is consistent with the work of Green [3],
Fenstermacher [4], and Walton [5], among others, who have approached practical argumenta-
tion from different perspectives. Green [3] related practical arguments to teaching competence,
arguing that instruction involves acting upon the premises that guide students’ practical
reasoning. Fenstermacher [4] extended this idea to the relationship between research and
teaching practice, suggesting that research contributes to practice when it improves the practi-
cal arguments that inform teachers’ decisions. Walton [5] characterised practical reasoning as
goal-driven, knowledge-based, and action-guiding argumentation, thereby connecting agents’
goals, available means, circumstances, and possible consequences.

The educational relevance of practical argumentation can be better understood in
relation to the development of reflective approaches to professional practice. Schön’s
work [6] on the reflective practitioner highlighted that professionals often act in situations
that are uncertain, unique, and marked by conflicting demands, and that their knowledge-
in-action is not always fully explicit. Teaching can be understood as one such professional
practice, since teachers constantly interpret classroom events, select possible courses of
action, and justify their decisions in relation to learning objectives, students’ responses,
curricular demands, available resources, and professional values.

More recently, research on teacher professional reasoning has developed through
several related trajectories, including professional noticing, video-supported reflection,
lesson study, instructional coaching, and digitally mediated professional learning. In
mathematics education, professional noticing has been conceptualised as teachers’ capacity
to attend to students’ mathematical thinking, interpret students’ understandings, and
decide how to respond instructionally [7]. Research on mathematics teacher noticing has
also highlighted the importance of analysing how teachers make sense of classroom events
and how this sense-making informs instructional decisions [8]. Similarly, lesson study has
become a prominent collaborative professional development approach in mathematics
education, generally organised around cycles of study, planning, teaching, and reflection,
with a strong focus on students’ thinking and learning [9]. Recent work on AI-supported
and video-based reflection further indicates that digital tools can make classroom activity
more visible and support teachers’ noticing, interpretation, and reflection [10]. However,
these approaches do not always provide a detailed account of the argumentative structure
through which teachers justify their pedagogical decisions, where practical argumentation
contributes to this landscape.

Given the focus of this entry, it is important to distinguish practical argumentation
from two other types of argumentation. On the one hand, between mathematical argu-
mentation and practical argumentation: the former arises within mathematical practices
and is concerned with the production, justification, and validation of mathematical claims
through inductive, abductive, analogical, and deductive forms of reasoning; the latter,
when examined in teaching contexts, is concerned with the justification, assessment, or
reconsideration of pedagogical actions planned or carried out in the classroom [11]. On the
other hand, between theoretical argumentation and practical argumentation: the former
enables answering questions such as ‘is p true?’ (where p is a description of the world); the
latter enables answering questions such as ‘what should A do in situation x?’ (where A is the
name or description of an agent, and x is the description of a problem situation) [12].

In the context of mathematics education, argumentation has traditionally been studied
in relation to mathematical reasoning, proof, justification, and the validation of mathe-
matical claims. Research on proof and argumentation has shown the centrality of these
processes in students’ mathematical activity and in mathematics education research more
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broadly [13,14]. In fact, in the specialised literature, the development of mathematical
argumentation is regarded as a fundamental aspect of learning this discipline [15–17], that
is, as a competence to be developed in the classroom [18]. Recent work in the philosophy
of mathematical practice has also shown that mathematical proof activity is not reducible
to a mere sequence of deductive steps. Hamami and Morris [19,20] argue that proofs are
connected to the plans and intentions of the agents who produce them, and that proof
activities may be analysed in terms of planning agency and practical reasoning. This
perspective is relevant because it shows that action-oriented reasoning may also play a
role within mathematical practice itself. However, practical argumentation introduces a
different but complementary focus: instead of analysing how mathematical claims are justi-
fied, it examines how pedagogical actions in the mathematics classroom are justified. This
shift is particularly relevant for studying episodes of teaching reflection on practice, where
prospective and practising mathematics teachers justify, assess, weigh up, or reconsider
their pedagogical decisions [11,21,22].

This entry presents practical argumentation as a conceptual and analytical tool for
studying teachers’ pedagogical decision-making when reflecting on their practice. The
first section traces the general development of practical argumentation and situates it in
relation to mathematics education. The second section presents applications of practical
argumentation in different fields of knowledge and outlines proposed models for its
analysis. The third section explains a scheme for structuring and representing practical
arguments in connection with didactical criteria for analysing mathematics teaching and
learning. Finally, the entry discusses the current status, limitations, and future prospects of
practical argumentation in research on teaching reflection on practice, emphasising its value
for making visible the reasons underlying mathematics teachers’ decisions in situations
characterised by mathematical, didactical, and classroom-management tensions.

2. Applications and Analytical Models of Practical Argumentation
Practical argumentation has been applied in several domains in which agents must

justify, assess, weigh up, or reconsider possible courses of action. Its relevance lies in
the fact that many social, institutional, professional, and educational problems are not
limited to determining whether a proposition is true but involve deciding what should be
done under particular circumstances. In these contexts, practical argumentation provides
conceptual and analytical tools for reconstructing the relations between circumstances,
goals, values, available means, possible consequences, and proposed actions. It is therefore
especially useful for analysing forms of reasoning that emerge in contexts of uncertainty,
disagreement, conflicting values, or competing alternatives.

Given the nature of this entry, it does not aim to provide a systematic or scoping review
of the literature. Instead, this section offers a conceptual synthesis of the applications, and
analytical models of practical argumentation, with particular attention to its relevance for
mathematics teacher education and teaching reflection on practice. The literature presented
below was selected for its historical, theoretical, and empirical relevance to these aims.

2.1. Applications of Practical Argumentation

One of the areas in which practical argumentation has been most systematically
developed is political discourse analysis. In this field, practical argumentation has been
used to examine how proposals for public action are justified in situations marked by
disagreement, power relations, institutional constraints, and conflicts of interests or values.
Fairclough and Fairclough’s [23] approach to political discourse analysis is particularly
significant because it integrates argumentation analysis into critical discourse analysis and
political discourse analysis. Their work is grounded in a conception of politics in which
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deliberation, decision, and action are central concepts, and where political discourse is
concerned with arriving at decisions about what should be done in contexts of uncertainty
and risk. From this perspective, practical argumentation makes it possible to analyse not
only the content of political proposals, but also the structure of the reasons through which
such proposals are presented as necessary, desirable, or preferable.

Another important area of application is artificial intelligence and law, where practical
argumentation has been used to model decision-making processes and action-oriented
reasoning. Atkinson and Bench-Capon [24], for example, describe practical reasoning as
that focused on what it is best for an agent to do in a certain situation. Their approach is
based on presumptive justifications of action through argument schemes and associated
critical questions. In this line of research, practical argumentation is not only a descriptive
tool for analysing human reasoning, but also a formal resource for representing actions,
goals, values, preferences, possible outcomes, and counterarguments. Related work on
computational representations of practical argument has proposed dialogue protocols and
formal models to support deliberation over proposed actions [25]. These developments
show that practical argumentation can be used to address problems of decision support,
multi-agent coordination, and the formal representation of action-based reasoning.

Practical argumentation has also played an important role in educational research,
especially in studies concerned with teacher reasoning, professional judgement, and reflec-
tive practice. Fenstermacher and Richardson [1] argued that practical arguments can be
elicited and reconstructed in teaching in order to explain why an individual took action
based on practical reasoning. Their proposal is especially relevant because it links practical
arguments to the use of research in educational practice: research does not directly pre-
scribe what teachers should do, but it can contribute to the improvement of the practical
arguments that inform teachers’ decisions. From this point of view, educational research
may enrich, modify, or add premises to teachers’ practical arguments, thereby influencing
how they interpret classroom situations and justify pedagogical actions.

Within mathematics education, practical argumentation introduces a perspective
that is complementary to the more established study of mathematical argumentation, as
explained in the introductory section. In relation to contemporary approaches to teacher
professional reasoning, practical argumentation can be understood as complementary to
professional noticing, video-supported reflection, lesson study, instructional coaching,
and digitally mediated professional learning. These approaches often examine what
teachers notice, how they interpret classroom events, and how they discuss possible
responses. Practical argumentation adds a more specific analytical focus: it reconstructs
the reasons that connect those interpretations with proposed, enacted, or reconsidered
pedagogical actions.

Recent studies in this field have begun to examine practical argumentation in episodes
of teaching reflection on practice. One line of work has analysed the practical argumenta-
tion of practising mathematics teachers during the design, implementation, and redesign
of a lesson on the Pythagorean theorem [11]. In that study, teachers participated in a
training course aimed at fostering reflection on practice, and their practical argumentation
was analysed through an adaptation of Toulmin’s model [26] incorporating a proposal
of didactical principles of mathematics teaching and learning (this model is explained in
Section 3). This suggests that practical argumentation can help researchers examine not
only the structure of teachers’ arguments, but also the didactical criteria that support their
pedagogical choices. Another recent application concerns prospective primary education
teachers’ practical arguments in the context of mathematical modelling [22]. In this case,
practical argumentation was analysed in relation to the design of application problems
and their transformation into modelling problems. This application illustrates how prac-
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tical argumentation can be used to study the reasons prospective teachers invoke when
designing mathematical tasks under conditions of openness, uncertainty, and multiple
plausible solutions.

A related line of work in the philosophy of mathematical practice has analysed the role
of plans, intentions, and rational agency in mathematical proof. Hamami and Morris [19,20]
examine mathematical proofs as reports of proof activities and argue that proof activities
are structured by plans produced by agents through practical reasoning. Their work is
relevant for practical argumentation because it highlights the role of agency and planning
in mathematical practice, although the object of analysis differs from the one addressed
in this entry: whereas these authors focus on proof activities and the rational structure of
mathematical proofs, this entry focuses on how pedagogical actions in the mathematics
classroom are justified.

2.2. Analytical Models of Practical Argumentation

A key breakthrough in the development of analytical approaches to argumentation was
the move from purely formal accounts of validity towards models capable of representing
arguments as they appear in ordinary, professional, and institutional discourse. Models for
analysing practical argumentation have frequently been connected with the broader study
of argumentation schemes, which represent stereotypical patterns of reasoning that can be
used to identify, analyse, and evaluate arguments in natural language. Nevertheless, these
models vary according to the field of application.

Toulmin’s model [26], introduced in 1958, was central to this shift because it proposed
a functional layout of arguments and emphasised that the evaluation of arguments depends
partly on field-dependent criteria. Walton, Reed, and Macagno [27] provide a systematic
account of argumentation schemes, including practical reasoning schemes, and emphasise
the role of critical questions in assessing the strength and defeasibility of arguments. In the
case of practical argumentation, such questions may concern whether the proposed action
is actually feasible, whether it will achieve the intended goal, whether it has undesirable
consequences, whether alternative actions are available, or whether the values invoked are
acceptable in the given context. In this sense, practical arguments are generally defeasible:
their acceptability depends on the circumstances, the goals pursued, the available means,
the consequences anticipated, and the possible objections raised.

In its most basic form, a practical argument can be structured as an abstract set of
premises leading to a conclusion (the action) [28] (p. 520):

• Premise 1: Agent A has a goal G.
• Premise 2: Carrying out action B is a means to realise G.
• Conclusion: Therefore, A should bring about action B.

This basic structure, used by various authors [27,29,30], captures the means-end core
of practical reasoning, although it does not yet include values, alternatives, side effects,
or contextual constraints. Therefore, this structure has been developed into schemes to
represent practical reasoning in greater detail. One example is the scheme proposed by
Fairclough and Fairclough [23] for representing the structure of a practical argument. This
scheme is based on the notions of practical reasoning proposed by Audi [31] and Walton [32].
Its aim is to capture how agents (individuals), particularly in political discourse, justify
actions in real-world contexts, where decisions are made under uncertainty, with incomplete
information, and in the presence of conflicting values. These authors argue that practical
reasoning is based on two types of essential premises:

• Circumstantial premise: The set of relevant facts (natural, social, or institutional)
that shape the context of action. In this scheme, institutional facts are included as
obligations, promises, or legal norms.
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• Normative or goal premise: A possible future state of affairs that the agent envi-
sions as desirable or normatively appropriate. The authors emphasise that goals
should not simply be equated with desires, as they may stem from moral, legal, or
institutional obligations.

It should be noted that these goals are supported by values, understood as concerns,
commitments, or principles that determine which future states are legitimate or acceptable.
The connection between circumstances and goals is established through a means-goal rela-
tion, that is, action A is a reasonable conjecture that could transform current circumstances
into the envisioned future state. This hypothetical nature makes the conclusion (the agent
ought to do A) presumptive and defeasible, that is, open to revision if new information, better
alternatives, or negative consequences arise. The structure described above is summarised
in Figure 1.

 

Figure 1. Fairclough and Fairclough’s scheme for the structure of practical arguments. Source:
Authors’ adaptation from [33] (p. 4).

Another example is the scheme proposed by Walton [30] (pp. 205, 208), in which
the author takes the basic structure of the practical argument and represents it using a
decision diagram. This diagram depicts a process which the author terms minimal ratio-
nal deliberation, in which the agent: first determines whether it has a goal, then checks
whether a means is available and, if so, proceeds to carry out the action. Nevertheless,
Walton stresses that this form is too simplistic to represent real cases. In other words, the
basic structure does not handle multiple goals, does not represent chains of actions, does
not incorporate cost–benefit evaluation, and cannot explain complex behaviour. Even
so, the author presents it as an analytical starting point, valuable for its clarity and ex-
planatory power, but insufficient for modelling practical reasoning in richer contexts, such
as, for example, educational contexts, where pedagogical actions are rarely justified only
through a simple means-end relation. For this reason, the following section presents a
scheme that adapts general models of argumentation incorporating specific elements of
mathematics education.

3. Scheme for Structuring and Representing Practical Arguments in
Teaching Reflection on Practice

For the analysis of practical argumentation in teaching reflection on practice, a scheme
has been proposed in the literature on mathematics education to structure and represent
practical arguments generated in this context. This proposal brings together three theo-
retical references: the structure of a practical argument (as defined by Fenstermacher and
Richardson [1]), Toulmin’s model [26], and the Didactic Suitability Criteria construct [34].
In conceptual terms, this scheme assumes Lewiński’s [35] definition of practical argumen-
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tation as that which is “aimed at deciding on a course of action” (p. 219), supplemented by
Gómez’s [12] view, who characterises it as argumentation that takes place in social contexts
and is geared towards choosing an action to resolve a practical problem. The link between
these two definitions is the presence of an action within the arguments generated.

3.1. Structure of a Practical Argument

As mentioned above, the work by Fenstermacher and Richardson [1] focuses on the
influence of educational research on educational practice and, more specifically, on how a
teacher can use this research to reflect on their practice. To address this issue, the authors
specify that practical reasoning—or rationality—is “the process of thought that ends in an
action or an intention to act” (p. 102), where the practical argument is the formalisation of
that process. Thus, Fenstermacher and Richardson consider that a practical argument can
be described by the following four premises and an action or intention to act (pp. 106–107):

• Value premise: States the human good or benefit expected from the action. This
premise can be expressed in the declarative form (e.g., My goal is for students to be
competent in mathematics) or the imperative form (e.g., Students must be competent in
mathematics). This premise supplies the normative grounding for the action.

• Stipulative premise: Defines or interprets key concepts and is often derived from
educational theories or operational definitions (e.g., Being competent in mathematics
requires the development of a set of sub-competencies).

• Empirical premise: Testable empirical claims linking action to observable outcomes
(e.g., The use of concrete materials aids the learning of geometry).

• Situational premises: Describe the contextual facts in which the action occurs (e.g.,
resources, student profiles, institutional constraints). Pendlebury [36] discusses this
sort of premise at length.

• An action or intention to act: Corresponds to the conclusion of a practical argument.
Whilst there are authors in the literature who question whether this is in fact the
conclusion of a practical argument (e.g., [37]), Fenstermacher and Richardson point
out that, for their purposes, the distinction between action and the intention to act is
secondary, as the reconstruction focuses on the rationality that justified the behaviour.

Finally, Fenstermacher and Richardson point out that practical arguments can be
descriptive in nature (e.g., when a teacher explains their actions) or normative (e.g., when a
teacher assesses or refines the explanation of their actions).

3.2. Toulmin’s Model

As mentioned above, Toulmin’s model was central to the move from purely formal
accounts of validity towards models capable of representing arguments. In his description,
this author suggests that a typical argument consists of the following elements [26]:

• Claim: Conclusion or proposition to be established, that is, the thesis of the argument.
It is the point that the arguer seeks to have the listener accept.

• Data: Evidence, facts, or specific reasons on which the claim is based and which render
it plausible. The data do not logically prove the conclusion in a deductive sense but
rather support it in a practical way.

• Warrant: A rule, principle, or inference that links the data to the claim and explains
why the data supports the conclusion, acting as a logical-pragmatic bridge.

• Backings: Additional justifications that underpin the warrant when it is not obvious or
is contested. They provide theoretical, empirical, or normative authority for accepting
the warrant.

• Modal qualifiers: Statements indicating the degree of strength of the warrant or the
modalisation of the claim in relation to the data. They enable us to recognise the
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non-absolute nature of many arguments, as well as to qualify the conclusion to reflect
uncertainty or conditions.

• Rebuttal: Conditions or counterexamples that would limit the validity of the claim,
that is, they indicate when the conclusion does not hold. They allow objections to be
anticipated and show that the arguer recognises limits or circumstances that would
invalidate the conclusion.

The elements described above are summarised in Figure 2.

 

Figure 2. Toulmin’s model. Source: Authors’ reinterpretation based on [26].

In the context of mathematics education, Toulmin’s model has been used by various
researchers, mainly from the perspective of mathematical argumentation (e.g., [38,39]) or
of argumentative structure without reference to its representation (e.g., [40]).

3.3. Didactic Suitability Criteria

In mathematics education, as a scientific and technological discipline, researchers have
developed various theoretical frameworks to address the specific problems inherent to
this field of knowledge. One of these is the Onto-Semiotic Approach, which identifies the
following types of problems [41]:

• Epistemological problem.
• Ontological problem.
• Semiotic-cognitive problem.
• Educational-instructional problem.
• Ecological problem.
• Problem of teacher education.
• Problem of instruction optimisation.

To address these problems, the Onto-Semiotic Approach proposes a set of theoretical
and methodological tools, one of which is the notion of didactic suitability [34]. This notion is
proposed as a response to the problem of instructional optimisation and has been presented
in the literature as a consensus-based perspective on principles of mathematics education.
In the Onto-Semiotic Approach, the didactic suitability of a mathematical teaching and
learning process is defined as follows:

the degree to which the process (or a part of the same) has certain character-
istics considered as optimal or adequate for succeeding in the adaptation be-
tween the students’ personal meanings (learning) and the institutional meanings
(teaching), taking into account the circumstances and available resources (environ-
ment). [42] (p. 4)

Thus, the notion of didactic suitability is presented as a systemic criterion for opti-
mising a mathematical teaching and learning process, which involves the coordination of
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six facets (or aspects) associated with such processes. To put this notion into practice, the
Onto-Semiotic Approach has developed the Didactic Suitability Criteria (DSC) construct,
which is multidimensional in nature, as each of the six facets corresponds to a specific
criterion that addresses an aspect of the mathematical teaching and learning process. Table 1
presents the DSC guidelines with the respective components of each criterion.

Table 1. Didactic suitability criteria and their components.

Criteria Description Components

Epistemic To assess whether the mathematics taught is ‘good
mathematics’.

– Errors.
– Ambiguities.
– Richness of processes.
– Representativity of the complexity of the
mathematical object.

Cognitive

To assess, before starting the teaching and learning
process, whether what is intended to be taught is at
a reasonable distance of what students know and,
after the process, whether the achieved learning is
close to what was intended to be taught.

– Previous knowledge.
– Curricular adaptation to individual
differences.
– Learning.
– High cognitive demand.

Interactional
To assess whether interactions during the teaching
and learning process have solved students’ doubts
and difficulties.

– Teacher-student interaction.
– Student interaction.
– Autonomy.
– Formative assessment.

Mediational To assess the adequacy of the material and temporal
resources used in the teaching and learning process.

– Material resources.
– Number of students, schedule and
classroom conditions.
– Time.

Affective To assess the student’s implication (interest,
motivation) in the teaching and learning process.

– Interests and needs.
– Attitudes.
– Emotions.

Ecological

To assess the adequacy of the teaching and learning
process to the educational project of the centre,
curricular guidelines, conditions of the social and
professional environment, etc.

– Adaptation to curriculum.
– Intra- and interdisciplinary connections.
– Social and labour usefulness.
– Didactic innovation.

Source: Adapted from [43] (p. 5).

Just as each criterion in the DSC guidelines has its respective components, each
component has its own set of observable indicators for assessing the degree of didactic
suitability in each of the facets associated with a mathematical teaching and learning process.
As an example, Table 2 sets out the indicators for the components of the epistemic criterion.

The discourse underpinning the development of the DSC occupies a middle ground
between two opposing positions [41]. On the one hand, there is an objectivist/positivist
position that holds that research in mathematics education is capable of providing teach-
ers with a set of practices that work in the classroom. Researchers associated with this
position point out that, given that these classroom-practices have been empirically (i.e.,
objectively) validated, there is sufficient evidence to support them. On the other hand, there
is a consensus-based position that holds that, whilst the results of research in mathematics
education are important, improvements to the mathematical teaching and learning pro-
cesses should also stem from the argumentative discourse of the educational community as
a whole (researchers, teachers, school administrators, parents, etc.). Individuals associated
with this position point out that principles must be agreed upon by consensus so that they
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can provide guidance on what are considered to be the best practices to implement in
the classroom.

Table 2. Components and indicators of the epistemic criterion.

Components Indicators

Errors – Mathematically incorrect practices are not observed.

Ambiguities

– Ambiguities that could confuse students are not observed.
– Definitions and procedures are clear and correctly expressed and adapted to the target
educational level.
– Explanations, evidence, and proofs are suitable for the target educational level.
– The use of metaphors is controlled.

Richness of processes – Relevant processes of mathematical activity (modelling, argumentation, problem-solving,
connections, etc.) are considered in the sequence of tasks.

Representativity of the
complexity of the

mathematical object

– The partial meanings (definitions, properties, procedures, etc.) are a representative
sample of the complexity of the mathematical notion chosen to be taught (as part of
curriculum).
– For one or more partial meanings, a representative sample of problems is provided.
– Different modes of expression (verbal, graphical, symbolic, etc.) are used and treatments
and conversions among them are made.

Source: Adapted from [43] (p. 6).

Given the consensual nature of this construct, DSC have been widely used by both
researchers and prospective and practising mathematics teachers. Their main use is as
a tool for structuring teaching reflection on practice (see [43,44]), but also to analyse the
didactic suitability of classroom episodes (e.g., [45,46]), teaching resources (e.g., [47,48]),
and mathematical tasks (e.g., [49,50]), amongst others. It should be noted that DSC do not
serve as teaching guides designed to dictate how teachers should act but rather constitute a
set of norms that function as principles and not as rules.

3.4. Adaptation of Toulmin’s Model Incorporating DSC

In the work of Sol et al. [11], an adaptation of Toulmin’s model has been proposed
to analyse practical argumentation in teaching reflection on practice—specifically in the
field of mathematics education—by means of a scheme for structuring and representing
practical arguments generated in this context. Firstly, this scheme modifies the structure of
a typical argument proposed by Toulmin [26] to bring it into line with the structure of a
practical argument, incorporating three of the four premises proposed by Fenstermacher
and Richardson [1] as follows:

• The situational premise is added as an element to the scheme, as the teacher draws on
empirical and contextual information from the classroom (students’ characteristics,
difficulties identified, available resources); in other words, this is their source for
generating data.

• The backings that underpin the warrant are divided into two types of premises: scientific
knowledge (stipulative premises) and knowledge generated through teaching practice
(empirical premises).

• The claim (as the conclusion of a typical argument) becomes a specific action (as the
conclusion of a practical argument).

Secondly, this scheme incorporates DSC as an independent element that nuances
the relationship between the warrant and the specific action. In this scheme, DSC are not
regarded as a typical warrant, as this construct acts as a set of principles—guidelines for
action—in mathematics education, which a teacher takes into consideration when carrying
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out an action. The justification for incorporating them as an independent element is also to
be found in the discourse underpinning the development of DSC described above, which
takes into account both scientific knowledge and empirical experience. In other words,
behind every action taken by a teacher there is a principle that relativises and guides the
warrants depending on the situation, and which can be interpreted (or inferred) in terms
of DSC.

It must be stressed that, in this new scheme, rebuttal functions in the same way as in
Toulmin’s original model. The elements described above are summarised in Figure 3.

 

Figure 3. Adaptation of Toulmin’s model incorporating DSC. Source: Adapted from [11] (p. 3719).

In mathematics education, Inglis et al. [51] have argued that modal qualifiers play an
important role in mathematical argumentation and that the use of Toulmin’s full model
allows for a more refined categorisation of mathematical arguments. Their contribution is
relevant because it shows that qualifiers help to analyse the degree of certainty or force with
which a claim is advanced. However, it should be noted that the scheme shown in Figure 3
does not represent modal qualifiers as an independent structural element. This decision
responds to the focus of the scheme for structuring and representing practical arguments,
where the central conclusion is a pedagogical action or intention to act. Nevertheless, modal
qualifiers can be used during analysis to interpret the degree of commitment, caution, or
provisional nature associated with the proposed or enacted action, which is clustered
within DSC.

The scheme shown in Figure 3 should not be interpreted as a direct representation
of teachers’ cognitive processes but as a tool to reconstruct their practical argumentation.
In many cases, teachers’ practical arguments are implicit, incomplete, fragmented, or
distributed across their dialogues. Consequently, the reconstruction of practical arguments
always involves an interpretative effort on the part of the researcher. From this perspective,
DSC are not assumed to represent principles that teachers explicitly invoke when reasoning
about pedagogical actions. Rather, they function as an analytical construct that enables
researchers to interpret and characterise the normative and didactical principles that appear
to underlie teachers’ practical arguments.

Studies conducted using the scheme shown in Figure 3 (e.g., [11,21,52]) have provided
preliminary evidence supporting three potential contributions of its use to the analysis of
practical argumentation: (a) the capability to reconstruct the practical argumentation of
mathematics teachers during episodes of reflection on their practice, in which the arguments
put forward to justify, assess, weigh up, or reconsider pedagogical actions carried out
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in certain classroom contexts can be structured and represented; (b) the capability to
reinterpret these episodes of reflection in terms of the DSC, as behind every proposed or
enacted action there is a principle of mathematics education that guides, regulates, or gives
normative orientation to that action; and (c) the possibility of better explaining why, given
the multitude of trends in mathematics education that are, in theory, considered interesting
and innovative, only some of them are applied in teaching practice whilst others are not.

4. Conclusions and Prospects
Practical argumentation provides a conceptual and analytical tool for studying teach-

ers’ pedagogical decisions, in this case, when reflecting on their practice. Unlike mathemati-
cal argumentation—which is concerned with the production, justification, and validation of
mathematical claims—and theoretical argumentation—which focuses on the truth or accept-
ability of propositions—practical argumentation examines how pedagogical actions in the
classroom are justified. In mathematics education, which is the context mainly addressed
in this entry, this distinction is especially relevant because teaching involves continuous
pedagogical decision-making in situations characterised by mathematical, didactical, and
classroom-management tensions.

Practical argumentation remains an emerging area of research in mathematics ed-
ucation, although current findings suggest considerable potential. The empirical litera-
ture remains relatively limited, and many of the claims discussed in this entry should
be understood as theoretical propositions or emerging analytical findings rather than as
fully established conclusions. While argumentation has traditionally been studied in re-
lation to mathematical reasoning, proof, justification, and the validation of mathematical
claims [13,14], practical argumentation introduces a complementary focus: examining the
justification of pedagogical action in the mathematics classroom. This focus is particularly
relevant in reflective contexts, where prospective and practising mathematics teachers must
justify, assess, weigh up, or reconsider possible courses of action in relation to classroom
situations, learning objectives, students’ responses, curricular demands, available resources,
and didactical principles.

The scheme shown in Figure 3 contributes to this line of work by articulating three
theoretical references: the structure of a practical argument (as defined by Fenstermacher
and Richardson [1]), Toulmin’s model [26], and the DSC construct [34]. Compared with
other approaches to practical argumentation, this scheme offers a domain-specific advan-
tage for mathematics education. The general models of practical argumentation shown
in this entry can represent relations among goals, means, circumstances, and actions, but
they do not provide analytical tools for interpreting the didactical principles involved in
mathematical teaching and learning processes. More specifically, previous studies using
Toulmin’s model have been able to describe the argumentative structure of pedagogical
reasoning (e.g., [40]), but without an explicit framework for interpreting the didactical
principles underlying such arguments. Also, Walton’s model provides a general account
of practical reasoning but does not offer mathematics-education-specific categories for
analysing pedagogical justification. Therefore, the scheme shown in Figure 3 not only
enables practical arguments to be structured but also allows the relationship between their
constituent elements (premises, data, warrants, etc.) to be represented, with pedagogical
actions forming the conclusions of these arguments. Furthermore, the incorporation of
DSC is especially relevant because these criteria help interpret the principles that guide
teachers’ decisions without functioning as rigid rules for action [11,21].

Nevertheless, some limitations should be acknowledged. Practical argumentation
does not prescribe what teachers should do, nor does it determine the suitable pedagogical
decision in advance. Its value lies in reconstructing and analysing in greater detail the
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reasons that support action. Moreover, teachers’ practical arguments may be implicit,
incomplete, fragmented, or distributed across their dialogues, which requires careful
interpretation by researchers devoted to this topic. At the same time, an important limitation
of the scheme shown in Figure 3 is that it does not fully capture the dynamic evolution
of practical argumentation over time, the interaction among multiple competing goals
and values, or all affective and institutional influences on decision-making. These aspects
remain important topics for future research.

Future research could examine practical argumentation across different mathemati-
cal contents, educational levels, and teacher education contexts. It could also study the
evolution of teachers’ practical arguments over time and explore their relationship with
professional noticing, video-supported reflection, lesson study, instructional coaching, and
digitally mediated professional learning. In these contexts, practical argumentation could
help analyse not only what teachers notice or discuss, but also how they justify the peda-
gogical actions they propose, enact, or reconsider. Overall, practical argumentation offers a
promising framework for connecting argumentation theory, teacher professional reasoning,
and mathematics education.
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