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ABSTRACT

This chapter surveys the benefits of critical and argument skills in bilingual pre-service teachers’ fu-
ture careers for assessment pursuits. It also examines how informal logic for pedagogical purposes is
scarcely considered in education settings — both primary and university levels. Yet, such a lack of teacher
training will negatively influence subsequent feedback and ad hoc formative assessments to measure
bilingual pupils’ knowledge accurately. Hence, taking as referents argumentation and critical thinking
and enquiring, the chapter aims to establish the fundamental theoretical foundations for understanding
and designing formative queries.

INTRODUCTION

Through this review study, we aim at interpreting Walton’s theory and link it to the education field as
argumentation skills for the design of formative assessment queries by Spanish bilingual pre-service
teachers. In this regard, there is stated research to observe the influence of metacognition, meta-strategy,
and epistemology on the argumentative competence where, from a practical perspective, the results
pointed out towards a need for more empirical research on teaching and learning interactions to promote
argumentation skills in both trainers and trainees (Rapanta et al., 2013). Since in —science— bilingual
classrooms argumentation contributes to fostering literacy and cognition in learners (Aragdén, 2007;
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Archila, 2013), especially for pre-service teachers aspiring to teach at bilingual schools, developing ar-
gument skills during their training period might represent a useful feedback tool in their future careers.
The reason is that teachers need to conduct classroom discussions in a continuous fashion for further
purposes (Kuhn, 2008). Apart from specific teacher training, bilingual education is experimenting relevant
changes, and the transposition of monolingual (L.1) didactic methodologies and teaching strategies to
foreign language (L.2) environments have fallen into disuse —leading to more specific and adapted Con-
tent and Language Integrated Learning (CLIL) approaches (Pérez, 2014). Also, because schoolchildren
respond differently to external variability and stimuli (Dornyei, 2005), in-service teachers’ daily acts of
enquiry-based verbal feedback towards primary education students might have different effects on them
if similar propositional contents reveal dissimilar illocutionary forces. For example, ““You will leave the
room’, can be used in different utterances, such as ‘Leave the room!’, or “You will leave the room’, or
‘Will you leave the room?’, having different illocutionary forces’” (Macagno & Walton, 2014, p. 129).
Since argumentation is influenced by each speaker’s rhetorical competence and how it fits the audience
it is aimed at (Walton, 2008a), awareness of assertive, directive, commissive, permissive, prohibitive,
and declarative speech acts are relevant in the education field. Hence, to ascertain the accuracy level
of speech acts and argumentation, self speech and arguments should be dialectically measured in terms
of pragmatic and contextual functionality (Walton, 2005a). Yet argument analysis and assessment are
considered here the first steps for a more accurate design of formative assessment queries later to be
enquired to bilingual primary students.

Since —in primary education— the new learning commonly begins and is prompted through enquiries
(Novak, 1998/2010), the instructional models based on the guided verbal encouragement of the manifesta-
tions of the natural curiosity of pupils would lead them to higher intellectual understanding than models
based on the rote learning of contents (Ausubel, 1962; Ausubel, 1963; Ausubel, 1968; Ausubel, 1969;
Ausubel, 1977; Ausubel, 2000; Ausubel, 2002; Ausubel et al., 1983). Hence, the curricular ‘Content
must be viewed within the complex set of variables that contribute to creativity’ based on the encourage-
ment of students’ thinking skills, self-interests, and mastering of knowledge (Rubenstein, 2000, p. 12).
In this sense, when students do not understand the curricular information being managed, the tendency
is the memorisation of it (rote learning); contrarily, when students are capable of consciously link non-
arbitrarily the concepts or ideas —e.g., throughout critical enquiring— they will be far more prone to
acquire substantive and meaningful learning (Ausubel, 1969). When designing critical questions, it is
necessary to be aware that those critical questions might probably lead to new critical subquestions —an
argument is closed when the base critical questions are proved and appropriately been answered (Wal-
ton, 2006¢). For example, in an argument from ignorance, a critical question designed to get awareness
on the in-depth knowledge matching a given argumentation scheme would be ‘How far along has the
search for evidence progressed?’ (Walton, 2006d, p. 365), where the critical question serves as feedback
support for the completion of the information not yet been collected by students. Thus, notwithstanding
there is abundant bibliography concerning teacher training on traditional formative assessment, to date,
there is scarce research on the correlation between the effect of informal logic pre-service/in-service
teacher training and its influence in the design of day-to-day appraisals —also querying assessments for
learning— from the philosophical perspective.

Considering the earlier research suggestions, and as a first step for the promotion of argumentation
skills based on Walton’s theory, this study aims to present a theoretical approach on relevant aspects of
informal logic as the fundaments for the subsequent comparison on arguments, critical thinking skills,
and enquiring in bilingual and monolingual pre-service teachers and the way they design accurate and
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conscious formative assessment queries. Because CLIL approaches require the specific training of
in-service teachers on linguistic, methodological, and assessment areas (D.O.C.M. 2018, 27), both ad-
equate argumentation and enquiring skills are necessary for arguments to be given widener credibility
and speakers (e.g., teachers) to be perceived as good characters (Walton 1998a). Hence, critical argu-
mentation skills should be learnt via the examples of arguments that people encounter in real quotidian
situations (Walton, 2006a) —so that students perceive teachers as valuable characters and referents. To
prompt assessment for learning competencies in pre-service teachers, we believe that awareness and
training about concepts, propositions, self-assessment of arguments, fallacies, and informal inquiring
should form part of contemporary teacher training syllabuses in the education field. In this sense, cur-
rent and inspiring research about the interactions emerged in regular classroom environments between
teachers, students, and the argumentative interactions between them (Rapanta & Christodoulou, 2019;
Rapanta, 2018; Rapanta et al., 2013). In this regard, to Walton (1987a, p. 321), there is a need for not
only do academic research on formal structures, ‘but to teach logic as a criterion for correct argument
that is applicable to arguments in domains other than the purely mathematical.” Notwithstanding the
problem of scholarly research, Walton points out towards the necessity of broadening the pedagogical
scope of informal logic. For example, to Resnick et al. (1993, p. 348), ‘the structure of the discourse of
reasoning depends significantly on the nature of the situation in which that reasoning is carriedout [ . . .
], the goal adopted by the group for the conversation [ . . . |, the content of the conversation, the kind of
physical displays (e.g., objects, pictures, graphs [emphasis added], and texts) available, who can see these
displays, and who can manipulate them.” In sum, considering the applicable and practical perspective of
informal logic, Walton (1987a) recommends taking more seriously the field of pragmatics.

LOGIC

In general terms, logic is a science dealing with arguments —where formal logic focuses on valid and
invalid patterns of arguments and informal logic approaches to arguments from the linguistic-pragmatic
perspective occurring in natural settings (pragmatics of discourse). To Woods et al. (2004), logic mani-
fests a global orientation aiming at revealing universal truths about rational arguments through the study
of argument forms. In other words, in a given proposition, the logical structure of it would differ from
the grammatical form in that the first one focuses on the effectiveness and the logic of the propositional
argument; while the grammatical form concentrates on the structure of it. The argumentation study has
traditionally been linked to formal logic, which is ‘the science of reasoning that studies formal [emphasis
added] inferential links between sets of propositions designated as premises and conclusion of an argu-
ment’ (Walton, 2007a, p. 7). In the history of logic, a prime material logic not so focused on the form
of reasoning would end ‘into the science of deductive logic, which, in the twentieth century, became
mathematical logic’ (Walton, 2007a, p. 7). As it happens with propositional and grammatical arguments,
ordinary acts of thinking not necessarily involve rationality —being the foremost psychologically based
and the ulterior more logically influenced. As it happens to humans, daily acts of speech are unique
to every person, and the pragmatic skills required for arguments identification encompass techniques
to be consciously acquired (Walton, 2008a, Walton, 2008c). Though daily acts of speech are unique to
every person, in a conversational analysis Resnick et al. (1993) observed that, when participants listen
to each other actively, logical arguments tend to be constructed ‘in relation to what others say’ (p. 362).
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The roots of informal logic emerge from the interpretation that formal methods, like deductive logic,
were not as efficient as they were expected to be in the study of naturally executed arguments (Walton,
2015a). To Walton (1988), informal logic —or practical logic— focuses on how arguments are used in
specific contexts. In natural environments (e.g., classroom), the interaction between conversational
peers prompt in them self-awareness and beliefs (Amigues, 1988). In other words, informal logic makes
interpretations of the propositional uses of speech acts in numerous dialogical settings (Walton, 1990).
Such an applied logic reveals itself academically convenient because it provides practical information
on arguments from the individual perspective. Hence, it could be said that informal logic is inductive
in the way that it contemplates arguments as particular uses of language in specific settings: context,
characteristics, tasks performance, et cetera. From an opposing viewpoint Walton (1988) argues that,
because of the insufficiency on standard goals and well-established frameworks for the evaluation of
arguments, informal logic has not thrived as a scholarly discipline. Also, though ‘Most efforts to teach
informal logic have focused on college-level courses [ . . . ] organized “programs” at this level are uncom-
mon’ (Resnick, 1987, p. 30). Other objection to informal logic as a discipline deals with the specificity of
the studied context and field, where ‘a principle of [a studied] argument may be correct in one field but
incorrect in another’ (Walton, 1987a, p. 302). Be that as it may, both informal logic and argumentation
are turning into growing phenomena influencing the way logic is currently taught (Walton, 1990). To
Reed et al. (2007), fascinating and revealing advances in argumentation come from an ongoing tendency
based in the use of computerised models —and argumentation schemes are of interest for researchers
focused on artificial intelligence and argumentation (Reed & Norman, 2003; Verheij, 2003, as cited in
Walton et al., 2008b).

Apropos of the information above, informal logic studies the particular arguments occurring in
specific settings as the logic of the reasoned argumentation of language in its practical or applied form
(Walton, 2008b). Therefore, argumentation represents a critical skill to be acquired for its use in everyday
situations (Walton, 2013a). Although informal logic considers arguments as they happen naturally in
different contexts, the scientific approach to argumentation in the classroom settings is of more difficult
performance (Berland & Reiser, 2011). Thus, being able to identify the critical junctures where dialogues
become unreasonable, ‘and deal with them by asking the right [emphasis added] critical questions, are
the key skills of informal logic as a discipline’ (Walton, 2008b, p. 35). In this sense, to engage students
in scientific enquiring, in education there exist approaches like process skills, hands-on curricula, dis-
covery learning, or inquiry-based instruction (Chiappetta & Koballa, 2002). Since most educational
settings in argumentation involve series of question-answer dialogues, argumentation reveals itself as
the manifestation of ‘reasoning in the context of ill-structured, controversial, and debatable problems
that may possess multiple, plausible solutions and be viewed from a variety of perspectives’ (Sadler,
2006, p. 325). Examples on lack of critical enquiring in arguments occurring in educational settings are
when learners are taught the content in-depth but not the logical techniques to reflect, critically think,
and argument about a learned product. This is what Kuhn (1992) describes as rhetorical arguments,
because the instructor just acts as a mere narrator or persuader. To Norris (1997), in real or pragmatic
conversations, it is disrespectful expecting learners to memorise and accept what instructors say without
questioning what is being said. Thus, in educational settings, students should be explicitly given the
distinction between explanations and argumentation (Osborne & Patterson, 2011).
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ARGUMENTATION

Fundamentally, arguments represent the outward reasons to support questionable claims to obliterate
or emphasise the doubts emerged from such a group of claims (Morrow & Weston, 2011; van Eemeren
et al., 2013). In this sense, arguments would aim at supporting claims to reinforce the essence of the
information in it or, contrarily, they would represent the mean to clarify and remove the doubts implicit
to the claim (Walton, 2006a, Walton, 2006b). From this perspective, in the education field, arguments
should be used with two primary purposes: the reinforcement of the content being taught; the stimula-
tion of critical thinking skills (Newell et al., 2015). To lecturers, the timely need of creating pedagogical
situations leading to apprentices’ meaningful learning should involve conditions to promote in students
critical and analytical skills far to be perceived as directionless arguments and claims —because students’
competence on the construction of explanations and argumentation increases when they are engaged
in the inquiry praxis or process (McNeill & Krajcik, 2009). To Walton (1999a), arguments represent a
concatenation of propositional reasoning where formerly inferred propositions serve as premises. The
same author does also state that arguments differ from explanations because the former are unsettled
issues or statements opened to opposite perspectives or points of view; while explanations are settled
statements or propositions prone to be lengthened. In a classroom environment, an explanation could
be the instructional content given in a lecture; and the argument could be the debate emerged from the
curricular content. Since the misinterpretations of explanations as arguments can lead to the erroneous
analysis of the last one, the distinction between both of them is crucial (Walton, 2015b). Having said so,
a way of transposing subject-matter explanations into arguments might be transferring a set of settled
statements to real-life situations, as well as the presentation of new ideas by the students. To Passmore
and Svoboda (2012, p. 1536), more research in support of ‘both content learning and authentic experi-
ences’ is needed in classroom environments. In the classroom environment, a way of questioning students’
arguments can be asking them the appropriate critical questions to raise doubts on the acceptability of
the argumentations provided by them (Walton, 2009a).

Since everyday arguments belong to informal logic, numerous experts believe that formal logic has
been emphasised to a large extent and that ‘all serious [pejoratively] reasoning is deductive in nature’
(Walton, 1999b, p. 219). Though it can be applied to informal logic, to Walton (2013a, p. 3), the theory
underlying logical argumentation is widener than the one from informal logic ‘because of its integra-
tion with artificial intelligence and because of its aim of providing assistance with the task of argument
invention, as well as the tasks of argument identification, analysis and evaluation.” Even though infor-
mal logic seems to be the antagonist to formal logic, there is a need for establishing formal structures
assisting in the assessment of applied arguments, though the issue to argument evaluation relies on
that ‘classical deductive logic is not of practical use in modelling the concept of relevance that is so
central to informal logic’ (Walton, 1999b, p. 219). Since informal logic arguments need to be evaluated
considering its relevance or irrelevance —and formal deductive logic might not do it— the use of formal
logic for the evaluation of arguments in practical reasoning or natural situations should not be promoted
(Walton, 1999b). Yet arguments can be assessed through a more realistic or applied logic, instead of the
more formal methods like deductive logic, where the organised formative assessment ‘have the goal of
making sense of and acting on the world’ (Smith et al., 2006, p. 8). Rather than considering arguments
as the set of statements forwarded by the support of previous statements, Walton (1992a) proposes a
model that considers the pros and cons of each specific argument taking place in every particular con-
text. Apropos of the evaluation of everyday arguments, both dialogue type and relevance influence on
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argumentations’ acceptability, as well as on the specific importance of a move in widened contexts of
dialogism (Walton, 1992b).

Despite the increasing relation between the argumentation theory and the artificial intelligence field
(Walton, 2013a), arguments remain as the primary substance in quotidian manifestations as debates,
presentations, negotiations, demonstrations, et cetera. Indeed, such teaching-learning tools for the de-
velopment of argumentation should be accompanied by a curricular content that gradually increases
its complexity ‘as students develop a deeper understanding’ of it (Berland & McNeill, 2010, p. 788).
Though arguments take place in different occurring natural contexts, to Woods et al. (2004) arguments
are distinctive in both narrowing and broadening logical senses. For these authors, arguments in the
broad sense involve social factors in that two or more arguers participate in the claim(s). Also, from
this broad perspective, arguments (1) happen in a real-time span, (2) involve implicit or explicit rules
regulating them —as well as the evidence or premises for its support—, (3) entail the acceptance or refusal
of a claim’s conclusion. In conversational argumentation, monopolising the conversation is against the
standard normative that considers turn-taking as preventing the other party from making his or her move
(Walton, 2014a). Complementarily, in the narrow sense, arguments involve fechnical factors leading to
an end via the multiple sequences of propositions and the relation between them. From the set of propo-
sitions, one of the numerous sequences represents the argument’s conclusion; while the rest represents
the argument’s premisses. Within the argumentation settings and boundaries, broad and narrow senses
are interdependent because ‘If the narrow (or core) argument is defective, so too is the more broad (or
social) argument’ (Woods et al., 2004, p. 2). An example of broad, or social, sense argumentation oc-
curring at life in academia would be the scientific presentations —where the narrow sense would be the
techniques used along with the carried debate, presentation, negotiation, or demonstration as premises
in the core argument leading to a conclusion. Yet ‘Logic in both the broad and the narrow sense is an
element of critical thinking’ (Woods et al., 2004, p. 3).

Argumentation Schemes

Argumentation schemes are the structures of arguments managed in day-to-day discourse. They con-
stitute the diversified forms of arguments that provide shape to the stereotypical patterns of reasoning
and inferencing (Walton & Reed, 2003). ‘Argumentation schemes are forms of argument (structures of
inference) that represent [chained] structures of common types of arguments used in everyday discourse,
as well as in special contexts like those of legal argumentation and scientific argumentation’ (Walton et
al., 2008, p. 1). Such schemes are patterns of reasoning leading to the identification and evaluation of
conventional and stereotyped argumentation in daily discourse acts from where emerges the set of critical
enquiries matching the appropriate scheme. In discussions by students about, for example, conceptual
matters emerged from a science subject, schemes represent the analytical and illustrative moves in the
given discourse (Alexopoulou & Driver, 1997). Notwithstanding argumentation schemes are structures
of inference, they also constitute both inductive and deductive forms of arguing and reasoning (Walton
et al., 2008). Because they both do not deal with all valid argument patterns, deductive and inductive
logic must be complemented by applied logic based on argumentation schemes (Walton, 2002). Addition-
ally, for the understanding of erroneous arguments or fallacies, knowledge on argumentation schemes is
necessary, so the type of argument being misused can be ascertained (Walton, 2013b). An example of
the schemes’ function would be the analysis of natural arguments to observe reasonability, correctness,
or standards in them. Through a coded scheme focused on difficulties exhibited by students with data

63



Argumentation Skills for the Design of Formative Assessment Queries

manipulation and analysis, Hug and McNeill (2008) point out towards the necessity of engaging students
in the collection of data from primary sources or first-hand data experiences. Considering argumentation
schemes from the context and dialogue viewpoints, it seems ‘that argumentation schemes have more of
a rhetorical or persuasive function than a logical function. They represent ways of communicating an
argument in a dialogue, regarding the conventions of what kinds of moves or speech acts are convention-
ally accepted in that type of dialogue’ (Walton, 2013b loc. 506). In the classroom context, argumentation
schemes can be used to analyse the different types of arguments throughout the elaboration of critical
questions fitting them (Newell, 2011).

Concerning the study of fallacies, argumentation schemes are relevant in the way that they represent
an initial step on their research (Walton, 2013b). As innovative, Walton (1995) provides argumenta-
tion schemes from a more pragmatic and descriptive approach that understands and analyses argument
schemes in connection with fallacies. At times, arguments can also be questioned by revealing dubious-
ness both on the source of information honesty or on the premises trustworthiness (Walton, 2013a). The
premises —taken as valid because the source is assumed to be an expert— sometimes reveal themselves as
fallacies because of its intentional or unintentional provided accuracy on the information: ‘Source a is
in position to know about things in a certain subject domain S containing proposition A — a asserts that
A is true (false) — A is true (false)’ (Walton, 2013a, p. 97). If such principles were applied to a specific
university environment it could be said that, in a discussion between students, some might consciously
aim at committing fallacies. The reasons for such a commission could rely on that they might ‘want to
show that they are better than the other students by using strong but fallacious arguments to try to refute
the arguments of their opponents. [or, they] want to impress [emphasis added] their professor [to] get a
better grade in the course’ (Walton, 2013a, p. 219). Be that as it may, concerning mind aspects, there is
also revealing information to be ascertained from those biased (van Benthem, 2009). To Walton (2013a),
the properties of informal fallacies are studied through tools like argumentation schemes and formal
dialogue models. Thus, many forms of argument linked to fallacies are analysed through argumentation
schemes (Walton et al., 2008a). In the education field, the argumentative skills are perceived as meta-
strategic; and the conceptual profundity assigned to the ideas manifested by argumentators constitutes an
indicator of argumentative quality (Rapanta et al., 2013). Apropos of English language learners (ELLs)
and the teaching of an argumentation-focused curriculum, there is ‘a need to identify and develop sup-
ports for the dialogic aspects of argumentation’ and a ‘need for language supports that make the rationale
for argumentation explicit since such transparency could further increase access [conceptual profundity]
for all students’ (Gonzalez-Howard et al., 2017, p. 15).

Displaying meta-strategic competence and giving conceptual profundity to arguments imply the
discernible identification of the adequate group of critical questions engaging the distinct argumenta-
tion schemes. In this sense, complementing the schemes that connect arguments sequentially, there is
always a sequence of critical questions and answers for the evaluation of arguments (Walton, 2013a;
Walton, 2005a). That is to say, ‘Corresponding to each argumentation scheme [there] is a set of appro-
priate critical questions’ (Walton, 1998, p. 211). Though —in a dialogue— identifying critical questions
to engage the argumentation scheme might not be a simple task, argument and debate are two elements
‘virtually absent from science education’ (Osborne, 2010, p. 463). In a persuasion dialogue, the role of
the opponent is to dismantle the argumentation schemes of the proponent through fitting critical ques-
tions impeding him or her to prove the argument’s thesis (Walton, 1999a). To detect the critical questions
best fitting the argumentation schemes, enquirers might have to consider both the other party expertise
and the enquired critical questions allowing them to ‘gain a sufficiently clear grasp [ . . . ] to pursue an
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intelligent course of action’ (Walton, 1999a, p. 45). Since the fitting of all of the argumentation schemes
and critical questions into a formal structure does not constitute a simple task to deal with, to Walton
and Reed (2003a), sometimes the connection between argumentation schemes and critical questions
vanishes because of the lack of precise matching between them and the acceptability or redundancy of
the critical questions on the premises (for more about critical thinking and enquiring, see 5). To these
authors, new software systems might be helpful to state technical questions to formalise argumentation
schemes. Other research also confirm the use of computerised graphic organisers or mind maps —for
argument diagramming— to visually organise and scaffold arguments (Erduran, 2007; Stegmann et al.
2007). Hence, the proposed theory for the arrangement of computerised critical questions as virtual aid
in classrooms remains as follows (Walton & Reed, 2003a, p. 195):

Rich and sufficiently exhaustive to cover a large proportion of naturally occurring argument;
Simple, so that it can be taught in the classroom, and applied by students;

Fine-Grained, so that it can be useful employed both as a normative and evaluative system;
Rigorous, and fully specified, so that it might be represented in a computational language such
as XML,

e  C(lear, so that it can be integrated into traditional diagramming technique.

Argument Diagramming

In arguments, a way of portraying the reasoning structure from a given text, or a given discourse, is
through argument chaining and argument diagraming (Reed et al., 2007; Walton, 2004a; Walton, 2004b).
Such a primary method of informal logic encompasses two main referents: nodes containing the premises
and conclusions producing propositions; arrows that represent the inferences and link the nodes (Free-
man, 1991, in Walton, 2005a). The connection between the nodes and the arrows symbolise the chain
of argumentation culminating in a probandum, or final conclusion, of the claim to be proved or put into
doubt —e.g., in a trial, the ultimate proposition proving a suspect as guilty (or innocent) of having com-
mitted (or not) a crime (Walton, 2005a). To Reed et al. (2007, p. 87), though ‘argument diagramming
is [a] widely used [technique] in informal logic’ its more recent application exhibits itself in artificial
intelligence and computer science —where the argument diagram tooling is also recognised by the name
of argument map (Walton, 2016). Apart from making the argumentation diagramming more precise
and sophisticated, the advances in computer software engineering allow researchers to type discourses
or texts for the late diagram visualisation and analysis (Reed et al., 2004a; Rowe et al., 2006; Walton,
2019; Walton, 2016; Walton, 2005b). Notwithstanding there is not abundant bibliography about argu-
ment diagramming in education, amongst other resources and criteria, Rapanta et al. (2013) make use of
argument diagrams for the assessment of argumentation skills and the epistemic quality of arguments by
the targeted participants. From both practical and pedagogical perspectives, the diagramming of natural
arguments is likewise ascertained as a relevant topic (Reed & Walton, 2005). Apart from serving for
the representation and the assessment of knowledge, diagrams also serve to represent the inclusive and
exclusive relation of logical propositions: ‘All A is all B; All A is some B; Some A is all B; Some A is
some B; No A is any B’ (Venn, 1881, p. 8). From a collaborative perspective, online graphic organisers
can help students organise and represent their arguments (Dowell, 2009). Concerning propositional relat-
edness, reflexiveness, and overlapping, T represents the set of identifiable topics where the propositions
A and B have subject-matter areas in common (Walton, 2004). To Walton (2004), subject-matter overlap
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Figure 1. Subject-matter overlapping and transitivity
Note. Self elaboration by means of Diagrammix —text adapted from Walton (2004).

Bob is taller than is smaller than B & J

is symmetrical —‘if A is related to B, then B is also related to A’ (p. 96). In education, Venn diagrams can
be used to represent the relation and the (non-)transition of propositions (Figure I). An example of the
failure of transitivity in overlapping relations would be as follows (adapted from Walton, 2004, p. 97):
(A) Grapes are nutritious. (B) Bob used scissors to cut grapes. (C) My scissors are yellow.

To Rapanta and Walton (2016), in the software market there are numerous tools for argument mapping
to support, visualise, and assess students’ argumentation. In education, Rapanta and Walton (2016) state
that current research studies on argument mapping furnish a wide range of positive and negative results
and uses of it: content and reasoning visualisation; scaffolding of critical thinking and writing; finding
of consistencies, conflicts, or relations between arguments. Though some of the principles underlying
argument mapping might differ from those of concept mapping, both instruments display similarities
—e.g., concept maps entail both nodes and arrows and, in the education field, they are helpful instruments
for content creation, visualisation, organisation, and assessment (Novak, 1998/2010). Apropos of assess-
ment and the utilisation of argument mapping tools in education, there is seldom ‘explicit connection
to the assessment of the arguments produced from an informal logic perspective’ (Rapanta & Walton,
2016, p. 212). The classroom use of argument diagramming could be to prompt in students reasoning
skills. That is to say, through a series of hierarchically ordered propositional inferences, the reasoning
is prompted logically (Walton, 1990). In Figure 2, a comparison between an argument diagram and a
concept map is represented. In the argument diagram, the reasoning structure is displayed in a tree format,
where the resulting conclusion is at the top of the hierarchical frame. In the structure, the squared (text)
boxes are the statements —premises and conclusions of the arguments—; the rounded nodes are the type
of arguments; and the arrows linking the nodes to the squared (text) boxes are the inferences from the
premises to the conclusions (Macagno & Walton, 2017; Walton, 2018). Though argument graphs are
not necessarily restricted to trees (Gordon & Walton, 2006), ‘In many instances, the conclusion of one
argument becomes a premise in the next one, producing a chain of argumentation terminating in the root
of the tree at the top’ (Walton, 2018, p. 57). Hence, in a tree graph, the path is a linear sequence of points
comprising no cycles (Walton, 2020; Walton, 1979). Similarly, concept maps are hierarchical networks
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Figure 2. Argument diagram (left) and concept map (right) representations
Note. Self elaboration via CmapTools —argument diagram adapted from Walton (2018). Concept maps can also be read as Level
0 (superordinate concept), Level 1 (referenced here as Level 2), Level 2 (referenced as Level 3), and so forth.

4 7
Resulting Focus question: What are propositions
Conclusion
Propositions
T (superordinate concept)
Type of argument: |
e.g., from a Rule of Definition e

statements
(level two)

assertions
(level two)
about
\ \ abstractness specificities
[ Type of argument: ] [TYPE of argument: ] (level three) (level three)
e t I

e.g., from Established Rule .g., from Preceden

Statement: Statement:
Premise & conclusion Premise & conclusion

\ \ of the
Statement: Statement: Statement: objects referents
Premise & conclusion Premise & conclusion Premise & conclusion (level four) (level four)

consisting of nodes and directional arrows linking such nodes. However, in the case of concept maps, the
linking arrows encompass the explanations —linking words— on the relation between the group of nodes
paired, generating propositions (Novak, 1998/2010). Since trees are connected graphs representing no
cycles (Benjamin et al., 2015; Gross et al. 2019; Meng et al., 2007), not all the concept maps are trees.

FALLACIES

Far from being something new, the concept of fallacy yet appears on Aristotle’s argumentation manual
On Sophistical Refutations (Walton, 1995). Despite revealing a psychological dimension, in informal
logic and argumentation, fallacies constitute the principles violating the standards linked to rational
thinking and arguing (van Eemeren & Grootendorst, 1987; Walton, 2010a). According to van Eemeren
and Grootendorst (1987, in Walton, 1995), fallacies are incorrect moves in arguments hindering the ex-
amination of the truth in a critical discussion throughout defective argumentation. However, to Walton
(1987a), in not all the situations fallacies are meant to be fallacious. In education, a problem emerged
from teaching students arguments linked to fallacies is that, as soon as they identify the characteristics of
an argument, they fast assume it as a fallacy without scrutinising and analysing it critically and sharply
(Walton, 2000a). Thus, if teachers aim at having students reaching successfully competing claims reso-
lutions, they must consider making students aware of fallacies and the issues emerged throughout the
discourse process (Zohar, 2007). Concerning the theories of fallacies, the pragmatic and the pragma-
dialectical perspectives are the most commonly developed (Walton, 2013a). From the pragmatic theory,
there are six fundamental characteristics of fallacies stating the conditions to be considered about them
(Walton, 2013a, pp. 213-214):

1. A fallacy is a failure, lapse or error, subject to criticism, correction or rebuttal.
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2. Afallacy is a failure that occurs in what is supposed to be an argument.

A fallacy is associated with a deception or illusion.

4. A fallacy is a violation of one or more of the maxims of reasonable dialogue or a departure from
acceptable procedures in that type of dialogue.

5. Afallacy is an instance of an underlying, systematic kind of wrongly applied technique of reason-
able argumentation.

6. Afallacy is aserious violation, as opposed to an incidental blunder, error or weakness of execution.

et

As aforementioned, it can be observed that fallacies are linked to (defeasible) argumentation
schemes, where arguments are —consciously or unconsciously— fallacious (Walton, 2013a). Apropos of
the dichotomic association fallacy-argumentation, Walton et al. (2008) analysed its correlation through
argumentation schemes —sorting a twelve-item list where, from the major ones, twelve informal falla-
cies are urged to be analysed through defeasible argumentation schemes. Thus, in the study of fallacies,
it is necessary to discriminate the three tasks involved in the argument being managed: identification,
analysis, and evaluation (Walton, 1998). In conditions of dubiousness, manipulation, uncertainty, or
persuasion, a decision-maker can think (intentionally or unintentionally) of faulty quick rules to solve
an emerged problem or difficult or uncomfortable situation. In education, this phenomenon could be
originated by utterly misunderstood concepts; by the pressure exerted in students to manifest wrongly
understood concepts; or by an onerous classroom atmosphere making students hide their lack of under-
standing on a topic (Ausubel et al., 1983/2010). Throughout the appropriate virtual aid, misconceptions
can also serve for students to locate a conceptual change in argumentation (Clark et al., 2007). Other
ways of criticising arguments as fallacious can be both ‘implying that the argument has committed a
serious logical error [or] implying that the argument is based on an underlying flaw or misconception
of reasoning’ (Walton, 2008b, p. 15).

Informal Fallacies

Informal fallacies are the defective premises for the evaluation of reasoning about the content of a given
argument (Finocchiaro, 1981). That is, an informal fallacy is an argument that, despite seemingly mani-
festing convincing and persuasive inferences, reveals defective premises or conclusions (Walton, 2009b).
A typical example of fallacious argumentation is when the argumentator hastens —hasty conclusion or
hasty generalisation (Walton, 2009¢)— when leading to a conclusion, or does not adequately justify the
premises of such an argument (Walton & Gordon, 2009). Thus, informal fallacies are discerned through
the scrutiny of the premises or the conclusion of a given argument. ‘At any rate, it appears to be highly
significant to the study of informal fallacies generally that there might be different kinds or contexts
of a fallacy, depending on whether the context of [the] argument is that of demonstrative or dialectical
reasoning’ (Walton, 1990, p. 416). In this sense, informal fallacies might also emerge from erroneous
inferences or principles taking as true and valid what everyone does or says, which is a form of bias in
argumentation (Walton, 1999a). For informal fallacies to be exhorted, argument issues on what is to be
disputed about must be given as well —‘At least the informal fallacies strongly require this notion’ (Walton,
1987a, p. 18). Substantially and briefly compared, it can be adduced that ‘Formal fallacies are faults in
reasoning [emphasis added]’ and ‘Informal fallacies are dialectical faults in argumentation [emphasis
added]’ (Walton, 2014b, p. 103).
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Notwithstanding contemporary logic textbooks are currently providing more information in the area,
the subject of informal fallacies fails to care for it properly —probably because disciplines as psychol-
ogy and formal logic tend to neglect them (Woods & Walton, 1975). Consequently, informal fallacies
remain prone to be developed. Also, in the past, ‘the promise of formal symbolic logic to provide a
dialectical method for the evaluation of philosophical or practical argumentation was never fulfilled’
(Walton, 2007a, p. 17). Albeit they are natural in language argumentation, Rapanta and Walton (2015)
state that there is not much educational research focusing on fallacies identification for the assessment.
For educators, prompting students’ awareness of the most common informal fallacies likely to happen
in classroom settings might lead the latest to understand better and classify fallacious arguments and
the elaboration of critical queries best fitting them. A type of dialogue inquiry-based requires an open-
ing situation encompassing the necessity to have any proofs or evidence. From that point on, the goal
of the participants is to locate and confirm such evidence to reach the aim of the dialogue —proving or
disproving the established hypothesis (Walton, 2010b). Other fallacies subjected to critical questioning
are those eliciting emotional meanings where, despite being persuasive, the unnoticeable arguments
are —to a large extent— based on presuppositions (Macagno & Walton, 2010). As can be witnessed, the
consequence of teaching students to recognise how informal fallacies relate to critical questions will
determine the latter design and elaboration of the queries by them —inquiry skills in the form of ‘finely
calibrated assessment instruments’ (Kuhn, 2008, p. 40) permitting teachers getting an appropriate
feedback on the students’ inquiring and reasoning skills. Therefore, a brief description of the fallacies
most likely to occur in educational contexts is displayed, as well as the questions that teachers can ask
to guide the assessment process. For a more precise understanding of the upcoming sub-sections (as
the types of arguments commonly given in classroom environments), a brief example of their structure
is presented below:

a.  Explanation of the fallacy or type of argument —e.g., Quite frequently, oral (or written) texts in con-
versation are semantically or syntactically so complex that even professionals find them ambiguous
and of difficultinterpretation (Walton, 2020). Hence, an argument is said to be amphibological when
it takes two or more directions at once. In the case of amphibologies, instead of word meaning, the
ambiguities correlate with grammatical issues at the sentence or phrase level —construction of not
one (equivocation) but more than one (amphibology) term providing distinct interpretations to the
sentence (Walton, 1987a).

b.  Critical questions fitting the (in this case amphibological) fallacy or argument. Is a a liar? Has a
poor judgment? Does a ignore facts? Is a illogical? Does a lack on moral virtue?

Ad Ignorantiam

The argumentum ad ignorantiam —also argument from ignorance, negative evidence, lack-of-evidence
argument, and ex silentio argument— is a type of argumentation where part of the dialectical sequence
has to be inferred or implied from what is omitted (Walton, 1999d). In this type of arguments, the ‘lack
of knowledge is [also] used as a premiss to argue to the conclusion that some proposition is true or
false’ (Walton, 1987a, p. 9). For example, an arguer can elaborate an ad ignorantiam fallacy aiming at
proving a proposition whose premise has not been proved already (‘extra-sensory perception must exist
because nobody has ever been able to prove that it doesn’t exist’ [Walton, 1987a, p. 105]). Such a type
of argument is based on hypothetical reasoning that is normally inconclusive (proposition A has not been
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Figure 3. Suggested critical questions
Note. Adapted from Rapanta and Walton (2016, p. 215).

a )

@ Is it true that all D are in K?

@ [s there enough evidence to believe that A is not
in K?

@ Are there any other reasons for believing A

without it being part of K?
_ _J

proved, or is not known, as true [false]; therefore it is false ([true]). In consequence, especially concern-
ing science!, it is fundamental to be cautious on the devising of either positive or negative inferences
in this type of arguments (Walton, 2007b). In classroom settings, such a situation might appear when
arguer a presumes on something as true without having to prove it. However, had the other party in the
argumentation (arguer b) proved differently, arguer a would have to retract of some (or all) of the things
previously said if the information is demonstrated to be false (Walton, 2007c). In this particular case,
A would be false because it is not in K —and all of ‘the true propositions of domain D in knowledge are
contained in K’ (Rapanta & Walton, 2016, p. 215). Because such arguments rely on unknown or not
been proved information (real evidence), sometimes the argument is strengthened with a thoroughness
search on the general information proving that there is nothing in the files that could disprove them —i.e.,
‘Inquirer: Is Mr. X a foreign spy? Security Service: A thorough and complete security search yielded
no evidence that Mr. X is a foreign spy. Inquirer: By inference I draw the conclusion that Mr. X is not
a foreign spy’ (Walton, 2014a; Walton, 1999d, p. 68). To Gaskins (in Walton & Macagno, 2010), argu-
ments from ignorance mould the implicit structures on growingly usual styles concerning general public
argumentation —e.g. ‘Since you cannot prove me wrong, I am right.” Such aspect might also boost in the
general public an increasing tendency towards the acceptance of pseudoscience.

Post Hoc

The argument post hoc, ergo propter hoc —also known as the argument from correlation to cause— per-
tains to the type of fallacies linked to statistical reasoning and induction, where the conclusions rely on
casual and statistical correlations between the pair of events (Walton, 2008b). That is to say, in the post
hoc fallacy, a second event is caused by a first event because there exists a positive correlation between
the two of them (Walton, 2008b; Walton, 2002; Walton, 1987a). To Walton (2008b), this argument is
regularly said to be a fallacy because the correlation between the dyad of events can, sometimes, be a
mere coincidence turning out to a fast and unfounded conclusion omitting different points of view or
perspectives. Because of its structure, post hoc argumentation belongs to the group of inductive fal-
lacies (‘two events A and B are approximately spatiotemporally coincident, [where] we may say that
A and B are related in the sense that A could possibly be a cause of B’ [Walton, 1987a, p. 2017]). In
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Figure 4. Suggested critical questions
Note. Adapted from Rapanta and Walton (2015, p. 125).

a )

@ [s there a large number of instances in which A
correlates with B?

@ Do variables other than A correlate with B?

@ Can B exist also without A?

_ _J

the education field, magical thinking (or some other superstitious and false beliefs) can originate that,
despite the non-existence of any reasonable causal connection between them, students think of unlinked
events in causal connection. To Shweder et al. (1977, p. 637), ‘magical thinking is an expression of a
universal disinclination of normal adults to draw correlational lessons from their experience, coupled
with a universal inclination to seek symbolic and meaningful connections [ . . . ] among objects and
events.” In the argument post hoc, it is necessary to distinguish a function —the shred of evidence for
causal attribution— from the causation —the productive or preventive cause of an effect (Woods & Wal-
ton, 1977). Thus, instructors from any level, especially those who teach science contents, should make
students aware of the interpretation of well-established statements contributing to the obliteration of
deep-rooted, presupposed, and foundationless backgrounds. The goal of such awareness is to boost in
students a subtle cognitive reorganisation of causation from the magical to the scientific thought. On
occasions, causality relies on the selective interpretation of the external events by individuals (logical
reasoning filtering the signals received). In this sense, the causal expectations are imposed by a logical
completion of sequentially perceived events whose foundations rely on patterns or routines well known
by the person (Walton, 2008b). For the establishment of a well-founded causal correlation, it is neces-
sary a conclusive link between A and B prone to be proved through ‘a clear theoretical understanding
of the mechanism whereby A is causally related to B’ (Walton, 2013a, p. 190). That is to say: x caused
y if, and only if; N(1) y did not precede x; N(2) x is a complex of events each component x Ux,U . . . x_
= x is logically sufficient for y (Woods & Walton, 1977, p. 574).

Ad Hominem

To Krabbe and Walton (1993), the argumentum ad hominem is the argument where one of the participants
in a dialogue discredit the opponent believes. To Walton (1998a), in the scholarly narrative, there are
two main commonly ad hominem subtypes used for discrediting arguments: abusive and circumstantial.
The abusive ad hominem subtype is used to attack speakers directly —making them aware that they are
not reliable, sincere, or trustworthy participants. The circumstantial ad hominem subtype is used for
claiming the inconsistency of the argument conditioned by the orator circumstances. One example of
circumstantial ad hominem (fallacious) argument could be the case of a politician advocating ‘keeping
government expenses down by not giving out inflationary salary raises to government officials, but it
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Figure 5. Suggested critical questions
Note. Adapted from Walton (1998a, p. 191).
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is later revealed that, once elected, he has given himself a large increase to his already sizable salary.
A critic [to the politician] may then say “You do not practise what you preach!”” (Krabbe & Walton,
1993, p. 87). In this case, not only allegation’s inconsistency is questionable but also the sincerity and
the ethics of the arguer —attack against the argumentative position and the circumstances, not against the
speaker’s character. Concerning children, being involved in situations where adults —like, for example,
teachers, legal tutors or parents— say one thing but act differently might originate in them cognitive
conflict and frustration (Walton, 1998a). Apropos of the abusive ad hominem subtype, it is necessary
to understand the connection between the character and practical reasoning. For example, for characters
not having to deal with a direct attack for being dishonest, irrational, or unmoral ‘prudence in making
choices for solving practical problems is a key skill’ (Walton, 1998a, p. 189). Hence, both character’s
reputation and background are influenced by the previous patterns of action and commitments of the
person herself (Walton, 1998a). In the classroom environment, ad hominem fallacies might emerge from
impulsive students providing information without thinking about what is being said. Ad hominem attacks
might also be used to target persons (or pupils) whose points of view or behaviours are divergent from
the ideology of the group (Krabbe & Walton, 1993, CASE 7a). In (group or pair classroom) debates or
critical discussions, ad hominem arguments are not considered appropriate (Walton, 2000b).

PREMISES AND PROPOSITIONS

Propositions are the written or spoken statements revealing either true or not true (yet not both) judge-
ments or opinions (Walton, 2018). From the most austere perspective, the arranged sets of propositions
outline the varied arguments (Walton, 1982). Furthermore, in an argument, the propositions are divided
into two subcategories: the premises* of the argument and the conclusion** of it (Walton, 1987a).
However, not only an argument must be interpreted as the group of isolated propositions, ‘but also as
an extended chain of arguments in the context of a continuous discourse, issue, or discussion’ (Walton,
1987a, p. 2). That being so, arguments are ‘defined as a set of statements [ . . . ] called the premises of
the argument that lead by an inference to [ . . . ] the conclusion’ (Macagno & Walton, 2017, p. 162).
Apart from acting as goal-directed units of the move, when arranged logically, propositions provide to
arguments the necessary correctness, flow, and adequacy (Walton, 1998a; Walton, 1982). Propositions
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Table 1. Aristotle’s categorical propositions

Universal Affirmative: All S are P All politicians are liars
Universal Negative: No S are P No politicians are liars
Particular Affirmative: Some S are P Some politicians are liars
Particular Negative: Some S are not P Some politicians are not liars

Note. Adapted from Woods et al. (2004, p. 176).

do also play an essential role in the reaching of a conclusion. That is to say, on the support or other
propositions accepted as true, the propositional conclusion can or cannot be accepted as true —e.g., In a
trial, the credibility of a witness diminishes when —from the group of propositions that he or she gives are
assumpted by the jury as being true and plausible- there is evidence that one of the propositions provided
by the witness is false (Walton, 2002). As referenced, formal logic methods can be helpful to the study
of both inferences and fallacies. For example, throughout formal methods, propositions can be analysed
categorically and relationally. Thus, propositional logic encompasses the relation between propositions;
while categorical propositions (Table 1) encompass the internal logical structure of them —such as its
validity (Woods et al., 2004). The basic formal system of propositional logic —system P— ‘provides a
systematic way of studying the consequence relation and all the logical properties and relations’ (Woods
etal., 2004, p. 123). Elementary systems involve truth-functional, or propositional, connectives leading
to the identification of valid arguments: ~ (negation); V (disjunction); A (conjunction); D (implication);
= (equivalence). With regard to the internal structure of atomic and categorical propositions, syllogisms
are relevant for a deductive inference or reasoning of an argument: *All men are mortal. *Socrates is a
man. **Therefore, Socrates is mortal (Woods et al., 2004).

CRITICAL THINKING AND ENQUIRING

Logic constitutes an element of critical thinking, where critical thinking not only includes the critical
assessment of arguments but also the critical assessment of non-argumentative discourse (Woods et al.,
2004). Hence, the goal of critical thinking consists in the evaluation of divergent arguments and the
subsequent provision of convincing reasons to reach a conclusion being accepted by the other party in the
dialogue (Walton, 2006a). To reach its end and the directed goals, the act of critical thinking co-occurs
with other verbal actions like enquiring, knowing, organising, analysing, argumenting, et cetera. That
is to say, the critical assortment of cognitive skills permit humans extracting, constructing, elaborating,
revising, and updating information from the real world (Kuhn, 2008). From this perspective, critical
thinking encompasses attitudes, knowledge, and competencies involving the scrutiny, analysis, and re-
buttal of arguments. Also, ‘To the extent [that] people intentionally engage and control their knowledge
acquisition skills [ . . . ], their knowledge acquisition capabilities are significantly enhanced [ . .. ] when
we seek to develop students’ inquiry learning skills’ (Kuhn, 2008, p. 61). Another essential competence
in critical argumentation is the identification and correct answer of complex questions, so the nature of
the loaded question itself does not turn detrimental to the speaker (Walton, 2006a). Through reasoned
judgments and logical thinking, critical thinking is a relevant aspect in democratic systems. However,
there exists the dilemma if the judgements —especially those legal or political- should be either con-
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ditional or unconditional (Walton, 2006a). For Osborne (2010, in Macagno & Rapanta, 2019, p. 23),
‘because argumentation is thought to enhance critical thinking skills’, both argumentation and critical
thinking tend to co-occur in educational research. Though there is no explicit reference on how the
process happens, argument mapping is said to enhance critical thinking skills. Also, argument maps are
considered useful for the scaffolding of both writing and critical thinking skills in scholars (Rapanta &
Walton, 2016). Concerning business educators, instead of heuristic, there is a need for teaching learn-
ers critical thinking skills (Smith, 2003, in Rapanta & Walton, 2015). The reason is that —as it happens
in bilingual education— ‘business undergraduate education does not focus as much [as it should be] on
argumentation’ (p. 130).

As a formative assessment tool, another relevant aspect that should be seriously considered to be
taught in education is enquiring (Cam, 1995; Fisher, 1996; Lipman, 1993; Lipman, 1991). Enquiring
also represents a valuable resource for argument evaluation on certainty, uncertainty, or justification
(Beardsley, 1950; Black, 1946, in Walton, 1998). Since fallacies relate with the asking and answering of
questions, the managemental process of enquiring is fundamental to prove grounds in a dialogue (Wal-
ton, 1987a). In the Argumentation Schemes epigraph, it was briefly explained the connection between
schemes and critical questions —where critical questions were revealed as instruments to evaluate and
prove the strengths and weaknesses of questionable or dubious claims in arguments (Walton, 2006a;
Walton & Reed, 2002). It is to be realised, however, the difference between critical questioning vs ask-
ing for an explanation. If a person asks how does something work, the expected answer will encom-
pass an explanation on how such thing works; not an argument proving that it works (Walton, 2006a).
Though they are quite similar and encompass statements acting as starting points leading to endpoints,
to Walton (2006a), the difference between explanations and arguments relies on that in the former “the
terms ‘premises’ and ‘conclusions’ are not used. Instead, there is a proposition that is queried or that
is supposed to be explained” (p. 76). From a more pragmatic perspective, however, the idea is to ask
(pragmatic) questions to see ‘how the argument is being used to fulfil a goal of argumentative [emphasis
added] dialogue’ (Walton, 1998b, p. 10). Yet critical questions could be used in education as replies of
schemes or to fulfil the argumentative goal of proving —optimistic or sceptical— positions on a given
issue (environment, budget cuts, education policies, et cetera). Through critical questions matching the
confronted argument, arguers elaborate succession of argumentation clues and evidence to refute or at-
tack the opposing arguments (Macagno et al., 2017).

As it happens with critical argumentation, which is a practical skill needed to be taught from the
starting point (Walton, 2006), critical thinking and critical inquiry skills leading to success and fruit-
ful learning also require awareness on some fundaments. For example, teaching students the necessary
critical strategies and mechanisms to elaborate critical questions might lead them to adequate content
understanding (Kane, 2013). Seker and Komiir (2008) concur with the educational approach presented
in the introductory part of this writing because they consider fundamental that pre-service teachers
must get training on critical thinking skills, so when they are in-service teachers can appropriately
meet the teaching profession’s expectations. At least in the education field, ‘Developing questioning
and critical thinking skills of learners cannot be [either] considered separately’ (Seker & Komiir, 2008,
p- 389). Instead of the conventional epistemological perspective of knowledge, the critical analysis of
evidence throughout argumentation is also a form of scientific inquiry leading to satisfactory research
results (Walton & Zhang, 2012). A scientific model based on the critical examination, discussion, and
questioning of arguments might lead students to acquire further authentic, deciphered, and meaningful
knowledge. In education, a model based on the encouragement of the manifestations of the learners’
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natural curiosity would lead them to higher intellectual understanding than other models based on the
memorisation of established theoretical contents.

CONCLUSION

Since there is a directrelationship between how students learn and how such learning is assessed (Panadero,
2018), ineducation, formative assessment is the informative feedback making teachers to get awareness on
students’ understanding and to develop and rearrange (if necessary) the provided instruction (Greenstein,
2010). Notwithstanding self-assessment provides support to students in their efficient regulation and
learning (Paris & Paris, 2001), ‘teachers [must also] create classroom environments in which students
have opportunities to seek challenges, to reflect on their progress, and to take responsibility and pride
in their accomplishments’ (p. 99). In this sense, instead of assessing the specific curricular elements
linked to —generally rote— learning, ‘We need direct assessments of the kinds of complex reasoning and
problem-solving skills that constitute higher order thinking’ like, for example, ‘The kinds of components
[...] generating [in learners] multiple ideas and alternative viewpoints on a particular topic, generating
summaries, skimming, figuring out word meanings from context, solving analogies and logical puzzles,
and detecting logical reasoning fallacies’ (Resnick, 1987, p. 46). During the instruction, we believe that
argumentation and the elements involved in it (especially those concerning the critical inquiry as as-
sessment for learning) should be considered in the classroom environments. There is also the need to
point out toward future research lines to observe if students receiving training by teachers displaying
awareness on informal logic and thinking, arguing, and critical questioning techniques are more prone
to succeed academically. The reason is that, the fill-in-the-brain educational models via memorisation,
misunderstandings, or lack of awareness on knowledge transfer should gradually be turned into more
logically-based teaching and learning models. In this regard, ‘During the last two decades, there has been
an increasing need among educational researchers to analyse classroom discourse from an argumentation
point of view’ (Asterhan & Schwarz, 2016; Driver et al., 2000, in Rapanta & Christodoulou, 2019, p. 1),
as well as on ‘the assessment of students’ argumentative competences’ (Erduran et al., 2004; Felton &
Kuhn, 2001; Rapanta et al., 2013, in Rapanta & Christodoulou, 2019, p. 1). Also, at times, the frustrating
“parade of [didactic] educational ‘innovations’ [ . . . ] that seem to have accomplished so little” (Novak,
1998/2010, loc. 62), might constitute a barrier for the efficient improvement of education. Apropos of
critical enquiring as assessment for learning, for a better understanding of evidence and specific terminol-
ogy, inquiries constitute a reliable way to assess, interpret, compare, and link evidence (Rapanta, 2018).
Making students aware of the learning process is also of help for them to master the organisation of
their learning (Flavell et al., 1995). Thus, concerning didactics, we propose that both the inductively or
deductively visual-representational instruments susceptible to be used in the classrooms for the ascertain
and assessment of arguments, knowledge, and enquiring skills are those linked to knowledge mapping
and organisation —e.g., argument maps, concept maps, or even mind maps.

In sum, the intention of the theoretical approach here presented has been to shortly issue the possible
implications, relevance, and applications of informal logic mechanisms in educational settings. Actively
listening and asking the right (formative) questions to each other help students expand and clarify given
propositions and generate new knowledge based on peers’ ideas (Michaels et al., 2007). However, pro-
viding adequate guidance to students through choir is not an easy task to instructors. To McNeill and
Knight (2013), sometimes teachers display ‘a limited understanding of how to apply argumentation to
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make sense of students’ classroom discussions’ (p. 957) —an aspect that conditions teacher’s instruction.
For these authors, the perception of the content as separated from argumentation can also be a problem
during the teaching and learning process. At this point, it is worth mentioning Montaigne’s Essays,
where a person with a well-shaped head is considered more virtuous than a person with a well-filled
head. In Book I (Chapter 26), the author states that ‘After the pupil has been told what serves to make
him wiser and better, he must be taught the purpose of logic [ . . . ]: his judgement once formed, he will
very soon master whichever branch he may choose.” Perhaps, —as long-ago stated by Montaigne— is
yet philosophy ‘a vain and chimerical name[?]” (in Cohen, 1958, p. 66). It is not the idea to draw into
conclusions without the foundation of reliable quantitative and qualitative data upcoming from the
intervention but, as it was disclosed in the introduction part, there is a need for reincorporating some
philosophical principles in the curriculums of education (because the educational-curricular elements
provide teachers with the necessary means to prompt inquiry skills in their students (Davis & Krajcik,
2005). Not necessarily have to be introduced all the elements of philosophy in such curriculums, but
the ones that allow students to comprehend and master whichever branch they might be choosing in the
future. As a cognitive constructivist principle, and at the beginner level, the aspects here presented on
informal logic, and some other formal logic aspects might serve the roots to where, afterwards, students
will subsume additional information. Also, methodological instruments like propositional formation,
concept mapping, or argument mapping are considered of relevance for knowledge acquisition and as-
sessment. Thus, the substrate of the theoretical framework here presented is not only critical thinking or
argumentation but rather the critical formulation of queries. However, since they lack on fundaments,
the skills on the practical uses of this theory by neophyte pre-service teachers indeed require training
and time for such expertise to be acquired. In any case, the didactic training of bilingual primary school
teachers will -more or less positively and productively— influence the way how primary students develop
knowledge, habits, and learn about the different perceptions of the conceptual reality.

REFERENCES

Alexopoulou, E., & Driver, R. (1997). Small group discussions in physics: Peer interaction modes in
pairs and fours. Journal of Research in Science Teaching, 33(10), 1099-1114. doi:10.1002/(SICI)1098-
2736(199612)33:10<1099::AID-TEA4>3.0.CO;2-N

Amigues, R. (1988). Peer interaction in solving physics problems: Socio- cognitive confrontation and
meta-cognitive aspects. Journal of Experimental Child Psychology, 45(1), 141-158. doi:10.1016/0022-
0965(88)90054-9

Aragén, M. M. (2007). Las ciencias experimentales y la ensefianza bilingiie. Revista Eureka Sobre
Enserianza y Divulgacion de las Ciencias, 4(1), 152—-175. https://cutt.ly/Ggli17S

Archila, P. A. (2013). La argumentacidn y sus aportes a la ensefianza bilingiie de las ciencias. Revista
Eureka Sobre Enseiianza y Divulgacion de las Ciencias, 10(3), 406-423. https://cutt.ly/ugli8nR

Ausubel, D. P. (1962). A subsumption theory of meaningful verbal learning and retention. The Journal
of General Psychology, 66(2), 213-224. doi:10.1080/00221309.1962.9711837 PMID:13863333

Ausubel, D. P. (1963). The psychology of meaningful verbal learning. Grune & Stratton.

76


https://cutt.ly/GgIi17S
https://cutt.ly/ugIi8nR

Argumentation Skills for the Design of Formative Assessment Queries

Ausubel, D. P. (1968). Educational psychology: A cognitive view. Holt, Rinehart and Winston.

Ausubel, D. P. (1969). A cognitive theory of school learning. Psychology in the Schools, 6(4), 331-335.
doi:10.1002/1520-6807(196910)6:4<331::AID-PITS2310060402>3.0.CO;2-W

Ausubel, D. P. (1977). The facilitation of meaningful verbal learning in the classroom. Educational
Psychologist, 12(2), 162-178. doi:10.1080/00461527709529171

Ausubel, D. P. (2000). The acquisition and retention of knowledge: A cognitive view. Springer-Science
+Business Media B.V. doi:10.1007/978-94-015-9454-7

Ausubel, D. P. (2002). Adquisicién y retencion del conocimiento. Una perspectiva cognoscitiva [ Acquisi-
tion and retention of knowledge. A cognitive perspective]. Paidos Ibérica.

Ausubel, D. P., Novak, J., & Hanesian, H. (1983). Psicologia educativa: Un punto de vista cognoscitivo
[Educational psychology: A cognitive view] (2nd ed.). Trillas.

Benjamin, A., Chartrand, G., & Zhang, P. (2015). The fascinating world of graphs. Princeton University
Press.

Berland, L. K., & McNeill, K. L. (2010). A learning progression for scientific argumentation: Understand-
ing student work and designing supportive instructional contexts. Science Education, 94(5), 76-5793.
doi:10.1002ce.20402

Berland, L. K., & Reiser, B. J. (2010). Classroom communities’ adaptations of the practice of scientific
argumentation. Science Education, 95(2), 191-216. doi:10.1002ce.20420

Cam, P. (1995). Thinking together: Philosophical inquiry for the classroom. Hale & Iremonger, Pty. Ltd.

Carro, L. (2004). Libro Blanco: Titulo de Grado en Magisterio (Vol. 2). Agencia Nacional de Evaluacién
de la Calidad y Acreditacion.

Chiappetta, E. L., & Koballa, T. R. (2002). Science instruction in the middle and secondary schools
(5th ed.). Merrill Prentice Hall.

Clark, D. B., Stegmann, K., Weinberger, A., Menekse, M., & Erkens, G. (2007). Technology-Enhanced
Learning Environments to Support Students’ Argumentation. In S. Erduran & M. P. Jiménez-Aleixandre
(Eds.), Argumentation in Science Education: Perspectives from Classroom-Based Research. Springer
Science + Business Media B.V. doi:10.1007/978-1-4020-6670-2_11

Davis, E. A., & Krajcik, J. (2005). Designing Educative Curriculum Materials to Promote Teacher
Learning. Educational Researcher, 34(3), 3—14. doi:10.3102/0013189X034003003

D.O.C.M. (2018), 27 (Spain). Orden 27/2018, de 8 de febrero, de la Consejeria de Educacién, Cultura
y Deportes, por la que se regulan los proyectos bilingiies y plurilingiies en las ensefianzas de segundo
ciclo de Educacion Infantil y Primaria, Secundaria, Bachillerato y Formacién Profesional de los centros
educativos sostenidos con fondos publicos de la comunidad auténoma de Castilla-La Mancha. https://
cutt.ly/pfITnzo

Dornyei, Z. (2005). The psychology of the language learner: Individual differences in second language
acquisition. Lawrence Erlbaum Associates, Inc.

77


https://cutt.ly/pfITnzo
https://cutt.ly/pfITnzo

Argumentation Skills for the Design of Formative Assessment Queries

Erduran. (2007). Methodological Foundations in the Study of Argumentation in Science Classrooms.
In S. Erduran & M. P. Jiménez-Aleixandre (Eds.), Argumentation in Science Education: Perspectives
from Classroom-Based Research. Springer Science + Business Media B.V.

Finocchiaro, M. A. (1981). Fallacies and the evaluation of reasoning. American Philosophical Quarterly,
18(1), 13-22. Retrieved January 5, 2021, from https://www.jstor.org/stable/20013887

Fisher, R. (1996). Stories for Thinking. Nash Pollock Publishing.

Flavell, J. H., Green, F. L., & Flavell, E. R. (1995). Young children’s knowledge about thinking. Uni-
versity of Chicago Press.

Gonzalez-Howard, M., McNeill, K. L., Marco-Bujosa, L. M., & Proctor, C. P. (2017). ‘Does it answer
the question or is it French fries?’: An exploration of language supports for scientific argumentation.
International Journal of Science Education, 39(5), 528-547. doi:10.1080/09500693.2017.1294785

Gordon, T. F., & Walton, D. N. (2006). The Carneades argumentation framework — Using presumptions
and exceptions to model critical questions. 6th Computational Models of Natural Argument Workshop
(CMNA), European Conference on Artificial Intelligence (ECAI), 5-13.

Greenstein, L. (2010). What teachers really need to know about formative assessment. ASCD.
Gross, J. L., Yellen, J., & Anderson, M. (2019). Graph theory and its applications (3rd ed.). CRC Press.

Hug, B., & McNeill, K. L. (2008). Use of First-hand and Second-hand Data in Science: Does data type
influence classroom conversations? International Journal of Science Education, 30(13), 1725-1751.
doi:10.1080/09500690701506945

Kane, M. T. (2013). Validating the interpretations and uses of test scores. Journal of Educational Mea-
surement, 50(1), 1-73. doi:10.1111/jedm.12000

Krabbe, E. C. W., & Walton, D. N. (1993). It’s all very well for you to talk! Situationally disqualifying
ad hominem attacks. Informal Logic, 15(2), 79-91. doi:10.22329/il.v15i2.2475

Kuhn, D. (1991). The Skills of Argument. Cambridge University Press. doi:10.1017/CB0O9780511571350

Kuhn, D. (1992). Thinking as argument. Harvard Educational Review, 62(2), 155-178. doi:10.17763/
haer.62.2.9r424r0113t67011

Kuhn, D. (2008). Education for Thinking. Harvard University Press.
Lipman, M. (1991). Thinking in Education. Cambridge University Press.
Lipman, M. (1993). Thinking Children and Education. Kendall/Hunt Publishing Company.

Macagno, F., & Rapanta, C. (2019). The dimensions of argumentative texts and their assessment. Studia
Paedagogica, 24(4), 11-44. doi:10.5817/SP2019-4-1

Macagno, F., & Walton, D. N. (2010). What we hide in words: Emotive words and persuasive definitions.
Journal of Pragmatics, 42(7), 1997-2013. doi:10.1016/j.pragma.2009.12.003

78


https://www.jstor.org/stable/20013887

Argumentation Skills for the Design of Formative Assessment Queries

Macagno, F., & Walton, D. N. (2014). Emotive language in argumentation. Cambridge University Press.
doi:10.1017/CBO9781139565776

Macagno, F., & Walton, D. N. (2017). Interpreting straw man argumentation: The pragmatics of quota-
tion and reporting. Springer International Publishing. doi:10.1007/978-3-319-62545-4

Macagno, F., & Walton, D. N. (2018). Practical Reasoning Arguments: A Modular Approach. Argumen-
tation, 32(4), 519-547. Advance online publication. doi:10.100710503-018-9450-5

Macagno, F., Walton, D. N., & Red, C. (2017). Argumentation schemes. History, classifications, and
computational applications. IFCoLog Journal of Logics and Their Applications, 4(8), 2494-2556.

McNeill, K. L., & Knight, A. M. (2013). Teachers’ Pedagogical content knowledge of scientific argumen-
tation: The Impact of professional development on K-12 teachers. Science Education, 97(6), 936-972.
doi:10.1002ce.21081

McNeill, K. L., & Krajcik, J. (2009). Synergy Between Teacher Practices and Curricular Scaffolds to
Support Students in Using Domain-Specific and Domain-General Knowledge in Writing Arguments to
Explain Phenomena. Journal ofthe Learning Sciences, 18(3),416—460.doi:10.1080/10508400903013488

Meng, K. K., Fengming, D., & Gum, T. E. (2007). Introduction to graph theory: H3 mathematics. World
Scientific.

Michaels, S., O’Connor, C., & Resnick, L. B. (2007). Deliberative discourse idealized and realized: Ac-
countable talk in the classroom and in civic life. Studies in Philosophy and Education, 27(4), 283-297.
doi:10.100711217-007-9071-1

Morrow, D. R., & Weston, A. (2011). A workbook for arguments: A complete course in critical thinking.
Hackett Publishing Company, Inc.

Newell, G. E., Beach, R., Smith, J., VanDerHeide, J., Kuhn, D., & Andriessen, J. (2011). Teaching and
Learning Argumentative Reading and Writing: A Review of Research. Reading Research Quarterly,
46(3), 273-304. https://www.jstor.org/stable/41228654

Newell, G. E., Bloome, D., & Hirvela, A. (2015). Teaching and learning argumentative writing in high
school English language arts classrooms. Routledge. doi:10.4324/9781315780498

Norris, S. P. (1997). Intellectual independence for nonscientists and other content-transcen-
dent goals of science education. Science Education, 81(2), 239-258. doi:10.1002/(SICI)1098-
237X(199704)81:2<239::AID-SCE7>3.0.CO;2-G

Novak, J. D. (1998). Learning, creating, and using knowledge: Concept maps as facilitative tools in
schools and corporations. Taylor and Francis. doi:10.4324/9781410601629

Osborne, J. F. (2010). Arguing to learn in science: The role of collaborative, critical discourse. Science,
328(5977), 463-466. doi:10.1126c¢ience.1183944 PMID:20413492

Osborne, J. F., & Patterson, A. (2011). Scientific argument and explanation: A necessary distinction?
Science Education, 95(4), 627-638. doi:10.1002ce.20438

79


https://www.jstor.org/stable/41228654

Argumentation Skills for the Design of Formative Assessment Queries

Panadero, E., Andrade, H., & Brookhart, S. (2018). Fusing self-regulated learning and formative assess-
ment: A roadmap of where we are, how we got here, and where we are going. Australian Educational
Researcher, 45(1), 13-31. doi:10.100713384-018-0258-y

Paris, S. G., & Paris, A. H. (2001). Classroom applications of research on self-regulated learning. Edu-
cational Psychologist, 36(2), 89-101. doi:10.1207/S15326985EP3602_4

Passmore, C. M., & Svoboda, J. (2012). Exploring Opportunities for Argumentation in Modelling
Classrooms. International Journal of Science Education, 34(10), 1535-1554. doi:10.1080/09500693.
2011.577842

Rapanta, C. (2018). Potentially argumentative teaching strategies—And how to empower them. Journal
of Philosophy of Education. Advance online publication. doi:10.1111/1467-9752.12304

Rapanta, C., & Christodoulou, A. (2019). Walton’s types of argumentation dialogues as classroom
discourse sequences. Learning, Culture and Social Interaction, 100352. Advance online publication.
doi:10.1016/j.1cs1.2019.100352

Rapanta, C., Garcia-Mila, M., & Gilabert, S. (2013). What is meant by argumentative competence? An
integrative review of methods of analysis and assessment in education. Review of Educational Research,
83(4), 483-520. doi:10.3102/0034654313487606

Rapanta, C., & Walton, D. N. (2015). Identifying paralogisms in two ethnically different contexts at
university level. Infancia y Aprendizaje, 39(1), 119-149. doi:10.1080/02103702.2015.1111610

Rapanta, C., & Walton, D. N. (2016). The use of argument maps as an assessment tool in higher educa-
tion. International Journal of Educational Research, 79, 211-221. doi:10.1016/j.ijer.2016.03.002

Reed, C., & Rowe, G. (2004). Araucaria: Software for argument analysis, diagramming, and representation.
International Journal of Artificial Intelligence Tools, 13(4),961-979. d0i:10.1142/S0218213004001922

Reed, C., & Walton, D. N. (2005). Towards a formal and implemented model of argumentation schemes in
agent communication. Autonomous Agents and Multi-Agent Systems, 11(2),173-188.d0oi:10.100710458-
005-1729-x

Reed, C., Walton, D. N., & Macagno, F. (2007). Argument diagramming in logic, law and artificial
intelligence. The Knowledge Engineering Review, 22(01), 87-109. doi:10.1017/S0269888907001051

Resnick, L. B. (1987). Education and learning to think. National Academy Press.

Resnick, L. B., Salmon, M., Zeitz, C. M., Wathen, S. H., & Holowchak, M. (1993). Reasoning in Con-
versation. Cognition and Instruction, 11(3-4), 347-364. doi:10.1080/07370008.1993.9649029

Rowe, G., Macagno, F., Reed, C., & Walton, D. N. (2006). Araucaria as a tool for diagramming argu-
ments in teaching and studying philosophy. Teaching Philosophy, 29(2), 111-124. doi:10.5840/teach-
phil200629217

Rubenstein, D. J. (2000). Stimulating Children’s Creativity and Curiosity: Does Content and Medium
Matter? The Journal of Creative Behavior, 34(1), 1-17. doi:10.1002/j.2162-6057.2000.tb01199.x

80



Argumentation Skills for the Design of Formative Assessment Queries

Sadler, T. D. (2006). Promoting Discourse and Argumentation in Science Teacher Education. Journal
of Science Teacher Education, 17(4), 323-346. doi:10.1007/s10972-006-9025-4

Seker, H., & Komiir, S. (2008). The relationship between critical thinking skills and in-class question-
ing behaviours of English language teaching students. European Journal of Teacher Education, 31(4),
389-402. doi:10.1080/02619760802420784

Shweder, R., Casagrande, J., Fiske, D., Greenstone, J., & Heelas, P. (1977). Likeness and likelihood in
everyday thought: Magical thinking in judgments about personality [and comments and reply]. Current
Anthropology, 18(4), 637-658. Retrieved August 22, 2020, from https://www.jstor.org/stable/2741505

Smith, C. L., Wiser, M., Anderson, C. W., & Krajcik, J. (2006). FOCUS ARTICLE: Implications of
Research on Children’s Learning for Standards and Assessment: A Proposed Learning Progression for

Matter and the Atomic-Molecular Theory. Measurement: Interdisciplinary Research and Perspectives,
4(1-2), 1-98. doi:10.1080/15366367.2006.9678570

Stegmann, K., Weinberger, A., & Fischer, F. (2007). Facilitating argumentative knowledge construction
with computer-supported collaboration scripts. International Journal of Computer-Supported Collabora-
tive Learning, 2(4), 421-447. doi:10.100711412-007-9028-y

van Benthem, J. (2009). Foreword. In G. Simari & I. Rahwan (Eds.), Argumentation in artificial intel-
ligence (p. viii). Springer. doi:10.1007/978-0-387-98197-0_1

van Eemeren, F. H., Garssen, B., Krabbe, E. C. W., Snoeck Henkemans, A. F., Verheij, B., & Wagemans,
J. H. M. (2013). Argumentation theory. In Handbook of Argumentation Theory. Springer Reference.
doi:10.1007/978-94-007-6883-3_1-1

van Eemeren, F. H., & Grootendorst, R. (1987). Fallacies in pragma-dialectical perspective. Argumenta-
tion, 1(3), 283-301. doi:10.1007/BF00136779

Venn, J. M. A. (1881). Symbolic logic. Cambridge University Press. doi:10.1037/14127-000

Walton, D. N. (1979). Relatedness in intensional action chains. Philosophical Studies, 36(2), 175-223.
doi:10.1007/BF00354268

Walton, D. N. (1982). Topical relevance in argumentation. John Benjamins Publishing Company.
doi:10.1075/pb.iii.8

Walton, D. N. (1987a). Informal fallacies: Towards a theory of argument criticisms. John Benjamins.
doi:10.1075/pbcs.4

Walton, D. N. (1987b). The ad hominem argument as an informal fallacy. Argumentation, 1(3),317-331.
doi:10.1007/BF00136781

Walton, D. N. (1990). What is reasoning? What is an argument? The Journal of Philosophy, 87(8),
399-419. doi:10.2307/2026735

Walton, D. N. (1992a). Plausible argument in everyday conversation. SUNY.

Walton, D. N. (1992b). Types of dialogue, dialectical shifts and fallacies. In F. H. van Eemeren, R.
Grootendorst, J. A. Blair, & C. A. Willard (Eds.), Argumentation llluminated (pp. 133-147). SicSat.

81


https://www.jstor.org/stable/2741505

Argumentation Skills for the Design of Formative Assessment Queries

Walton, D. N. (1995). A pragmatic theory of fallacy. The University of Alabama Press.
Walton, D. N. (1996). Argumentation schemes for presumptive reasoning. Erlbaum.
Walton, D. N. (1998a). Ad hominem arguments. The University of Alabama Press.
Walton, D. N. (1999a). One-sided arguments: A dialectical analysis of bias. SUNY.

Walton, D. N. (1999b). The semantic foundations of logic (book review, Vol. I & II). Informal Logic,
19(2), 3.

Walton, D. N. (1999c). Rethinking the fallacy of hasty generalization. Argumentation, 13(2), 161-182.
doi:10.1023/A:1026497207240

Walton, D. N. (1999d). Profiles of dialogue for evaluating arguments from ignorance. Argumentation,
13(1), 53-71. doi:10.1023/A:1007738812877

Walton, D. N. (2000a). Scare tactics: Arguments that appeal to fear and threats. Springer Science+Business
Media.

Walton, D. N. (2002). Legal argumentation and evidence. The Pennsylvania State University Press.

Walton, D. N. (2004a). Relevance in argumentation. Lawrence Erlbaum Associates, Inc.

Walton, D. N. (2004b). Classification of fallacies of relevance. Informal Logic, 24(1),71-103. doi:10.22329/
il.v24i1.2133

Walton, D. N. (2005a). Argumentation methods for artificial intelligence in law. Springer.

Walton, D. N. (2005b). An automated system for argument invention in law using argumentation and
heuristic search procedures*. Ratio Juris, 18(4), 434-463. doi:10.1111/j.1467-9337.2005.00309.x

Walton, D. N. (2006a). Fundamentals of critical argumentation. Cambridge University Press.
Walton, D. N. (2006b). Character evidence: An abductive theory. Springer.

Walton, D. N. (2006c). Examination dialogue: An argumentation framework for critically questioning
an expert opinion. Journal of Pragmatics, 38(5), 745-777. doi:10.1016/j.pragma.2005.01.016

Walton, D. N. (2006d). Rules for reasoning from knowledge and lack of knowledge. Philosophia, 34(3),
355-376. doi:10.100711406-006-9028-6

Walton, D. N. (2007a). Media argumentation: Dialectic, persuasion and rhetoric. Cambridge University
Press. doi:10.1017/CB0O9780511619311

Walton, D. N. (2007b). Dialog theory for critical argumentation. John Benjamins. doi:10.1075/cvs.5

Walton, D. N. (2007c). Witness testimony evidence: Argumentation, artificial intelligence, and law.
Cambridge University Press. doi:10.1017/CB0O9780511619533

Walton, D. N. (2008a). The new dialectic: Conversational contexts of argument. University of Toronto
Press.

82



Argumentation Skills for the Design of Formative Assessment Queries

Walton, D. N. (2008b). Informal logic: A pragmatic approach. Cambridge University Press., d0i:10.1017/
CB09Y9780511808630

Walton, D. N. (2008c). Witness testimony evidence: Argumentation, artificial intelligence, and law.
Cambridge University Press.

Walton, D. N. (2009a). Argumentation theory: A very short introduction. Argumentation. In G. Simari &
I. Rahwan (Eds.), Argumentation in artificial intelligence. Springer. doi:10.1007/978-0-387-98197-0_1

Walton, D. N. (2009b). Defeasible reasoning and informal fallacies. Synthese, 179(3), 377-407.
doi:10.100711229-009-9657-y

Walton, D. N. (2010a). Why fallacies appear to be better arguments than they are. Informal Logic, 30(2),
159-184. doi:10.22329/i1.v30i2.2868

Walton, D. N. (2010b). Burden of proof in deliberation dialogs. In P. McBurney, I. Rahwan, S. Parsons,
& N. Maudet (Eds.), Argumentation in Multi-Agent Systems. Springer-Verlag. doi:10.1007/978-3-642-
12805-9_1

Walton, D. N. (2013a). Methods of argumentation. Cambridge University Press. doi:10.1017/
CB09781139600187

Walton, D. N. (2013b). Argumentation schemes for presumptive reasoning (Studies in Argumentation
Theory). Taylor and Francis.

Walton, D. N. (2014a). Burden of proof, presumption and argumentation. Cambridge University Press.
doi:10.1017/CB0O9781107110311

Walton, D. N. (2014b). Abductive reasoning. University of Alabama Press.

Walton, D. N. (2015a). The basic slippery slope argument. Informal Logic,35(3),273-311.doi:10.22329/
il.v35i3.4286

Walton, D.N. (2015b). Goal-based listening for argumentation. Cambridge University Press. doi:10.1017/
CB09781316340554

Walton, D. N. (2016). Argument evaluation and evidence. Springer. doi:10.1007/978-3-319-19626-8

Walton, D. N. (2018). Legal reasoning and argumentation (47-75). In G. Bongiovanni, G. Postema, A.
Rotolo, G. Sartor, C. Valentini, & D. Walton (Eds.), Handbook of Legal Reasoning and Argumentation.
Springer. doi:10.1007/978-90-481-9452-0_3

Walton, D. N. (2019). When expert opinion evidence goes wrong. Artificial Intelligence and Law, 27(4),
369—401. doi:10.100710506-019-09249-w

Walton, D. N. (2020). Profiles of dialogue for amphiboly. Informal Logic, 40(1), 3-45. doi:10.22329/
il.v40i1.5997

Walton, D. N., & Gordon, T. F. (2009). Jumping to a conclusion: Fallacies and standards of proof. In-
formal Logic, 29(2), 215-243. doi:10.22329/i1.v29i2.1227

83



Argumentation Skills for the Design of Formative Assessment Queries

Walton, D. N., & Macagno, F. (2000b). Types of dialogue, dialectical relevance, and textual congruity.
Anthropology and Philosophy, 8(1 & 2), 101-121. https://ssrn.com/abstract=1746743

WaltonD. N.MacagnoF. (2010). Burdens of proof and persuasion in everyday argumentation. Proceed-
ings of the 7th Conference on Argumentation of the International Society for the Study of Argumentation.
doi:10.2139/ssrn.1751682

Walton, D. N., & Reed, C. (2003a). Diagramming, argumentation schemes and critical questions. In
Anyone Who Has a View: Theoretical contributions to the study of argumentation (vol. 8, pp. 195-211).
Springer. doi:10.1007/978-94-007-1078-8_16

Walton, D. N., Reed, C., & Macagno, F. (2008a). Argumentation schemes. Cambridge University Press.
doi:10.1017/CB0O9780511802034

Walton, D. N., & Reed, C. A. (2002). Argumentation schemes and defeasible inferences. In G. Carenini,
F. Grasso, & C. Reed (Eds.), Workshop on Computational Models of Natural Argument. 15th European
Conference on Artificial Intelligence. Retrieved from https://cgi.csc.liv.ac.uk/~floriana/CMNA/Wal-
tonReed.pdf

Walton, D. N., & Zhang, N. (2012). The epistemology of scientific evidence. Artificial Intelligence and
Law, 21(2), 173-219. doi:10.100710506-012-9132-9

Woods, J., Irvine, A., & Walton, D. N. (2004). Argument: Critical thinking, logic and the fallacies.
Pearson Education.

Woods, J., & Walton, D. N. (1975). Moral expertise. Journal of Moral Education, 5(1), 13-18. https://
doi:10.1080/0305724750050102

Woods, J., & Walton, D. N. (1977). Post hoc, ergo propter hoc. The Review of Metaphysics, 30(4),
569-593. Retrieved August 22, 2020, from https://www.jstor.org/stable/20126985

Zohar, A. (2007). Science teacher education and professional development in argumentation. In S.
Erduran & M. P. Jiménez-Aleixandre (Eds.), Argumentation in Science Education: Perspectives from
Classroom-Based Research. Springer Science 4+ Business MediaB.V. doi:10.1007/978-1-4020-6670-2_12

ENDNOTE

! Referred to as the ‘systematized knowledge derived from observation, study and experimentation
carried on in order to determine the nature or principles of what is being studied’; or as ‘the use
of evidence to construct testable explanations and predictions of natural phenomena, as well as
the knowledge generated through this process’ (Webster’s New World Dictionary 1305 & NASIM
2007, in Walton and Zhang 2012, p. 176).
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