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Abstract: The view that argumenta-
tion is a desired reasoning practice in
the classroom is well reported in the
literature. Nonetheless, it is still not
clear what type of reasoning supports
classroom argumentation. The paper
discusses abductive reasoning as the
most adequate for students’ arguments
to emerge in a classroom discussion.
Abductive reasoning embraces the
idea of plausibility and defeasibility of
both the premises and the conclusion.
As such, the teachers’ role becomes
one of guiding students through
formulating relevant hypotheses and
selecting the most plausible one
according to criteria. Argumentation
schemes are proposed as useful tools
in this process.

Résumé: L'idée que l'argumentation
est une pratique de raisonnement
souhaitée en classe est bien documen-
tée dans la littérature. Néanmoins, il
n'est toujours pas clair quel type de
raisonnement soutient 'argumentation
en classe. Dans cet article on discute
du raisonnement abductif comme étant
le plus adéquat pour que les arguments
des ¢éleves émergent dans une discus-
sion en classe. Le raisonnement
abductif emploie 1'idée de plausibilité
et de la révocabilité des prémisses et
de la conclusion. En tant que tel, le
role des enseignants consiste a guider
les éléves a formuler des hypothéses
pertinentes et a sélectionner le plus
plausible selon des critéres. Les
schémes d'argumentation sont propo-
sés comme des outils utiles dans ce
processus.
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1. Introduction

The relation between argumentation and education has been vastly
explored during the last decades (Rapanta and Macagno 2016;
Chinn 2006; Clark and Sampson et al. 2007; Erduran and Jimenez-
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Aleixandre 2008; Muller-Mirza and Perret-Clermont 2009). Much
emphasis has been placed on the types of skills or strategies that
both teachers and students may adopt for constructive dialogical
argumentation in the classroom to take place (Rapanta, Garcia-Mila
and Gilabert 2013; Felton, Garcia-Mila, et al. 2015; Kuhn, Hem-
berger and Khait 2014). Although argumentation and reasoning are
not equivalent, their relation is indisputable due to the necessary
condition that any argument, as a product of argumentation, shall
be based on inference, as a product of reasoning (Mercier and
Sperber 2011; Voss and Means 1991).

The present essay focuses on this three-fold relationship be-
tween reasoning, education, and argumentation, providing well-
established theories of reasoning and argumentation as the basis of
justification for a pedagogical mode of teaching based on logical
inferences. Moreover, it is claimed that the nature of these infer-
ences is mainly abductive, and their structure may be sought for in
existing reasoning representations, such as the one provided by the
so-called argumentation schemes (Walton 1996; Walton Reed and
Macagno 2008).

2. Abductive reasoning

In a definition attributed to the philosopher Charles Peirce, cited in
(Psillos 2011), “reasoning is a process in which the reasoner is
conscious that a judgment, the conclusion, is determined by other
judgment or judgments, the premises, according to a general habit
of thought” (pp. 121-122). This general habit of thought, or rule of
reasoning, must be truth-conducive, and truth must be based on
knowledge and justification. In general, there are two ways in
which a process of reasoning can confer justification on a belief.
The first is by making the case that if the premises are true, the
conclusion must be true. The second is by rendering a belief
plausible and thus making it available for further testing (Psillos
2011). According to Peirce (1878), only the second way, which is
called abduction or abductive reasoning, may produce new
knowledge, and thus may be related to scientific reasoning.
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The difference between deduction, induction and abduction is
well illustrated in the example given by Preyer and Mans cited in
(Walton 2001) as presented in Table 1.

Abductive
Suppose you find a red

Deductive Inductive

Suppose a bag contains | Suppose you do not

only red marbles, and
you take one out. You
may infer that the
marble is red.

know the color of the
marbles in the bag, and
you take one out and it is
red. You may infer that

marble in the vicinity
of a bag of red marbles.
You may infer that the
marble is from the bag.

all the marbles in the bag
are red.

Table 1. Distinction between deductive, inductive and ab-
ductive reasoning (Walton 2001)

For Walton (2001), abduction is different than deduction and
induction because the conclusion is just a hypothesis, a best guess,
based on the given knowledge and evidence at that moment. For
this reason, abductive inferences are defeasible, meaning that they
are “subject to retraction if further investigation of the facts in the
case shows that another of the alternative explanations is ‘better’”
(p. 145). Moreover, abductive reasoning resembles a continuous
deliberation process that needs to be open to revision as new evi-
dence of the factual circumstances of the case enters into the calcu-
lations. Abductive reasoning is similar to the reasoning of a detec-
tive looking for the best data that would give the best explanation
possible. The decision for what counts as the best explanation in a
given context is based on the criterion of plausibility, rather than
possibility, as in deductive inferences, or probability, as in most
inductive inferences (Walton, 2001).

According to the general definition of reasoning stated in the
very beginning of this article, any inference must lead to some type
of truth, or better said, true knowledge. In both deductive and
inductive inferences, although the knowledge is true as it refers to
facts, it is not novel knowledge, and as such, it does not require
further justification. On the other hand, abductive reasoning is the
only one that leads to new knowledge, and as such it needs further
justification, using deductive, inductive or even additional abduc-

© Chrysi Rapanta. Informal Logic, Vol. 38, No. 2 (2018), pp. 293-311.



296  Rapanta

tive reasoning. In this sense, abductive reasoning is the most
complete type of reasoning, including all types of inferences that
are possible to emerge both in everyday life and in science. First of
all, it relates to deduction, as abductive reasoning is mainly about
reasoning from effect to cause. However, what counts as cause in
abductive reasoning is much broader than a deductive cause, be-
cause they are causes selected based on hypotheses (Josephson and
Josephson 1996). Second, abduction may include induction, be-
cause it is through abductive reasoning that the claim that “all A’s
are B's” is considered a better, more plausible hypothesis based on
the given evidence that “at least generally A’s are B’s”' (p. 19).

For these reasons, abductive reasoning has been highly valued
as a different type of reasoning which: May be used as a general
umbrella for all types of plausible inferences when it comes to
arriving at the best explanation for a phenomenon or event, may
produce novel knowledge, and may represent scientific reasoning
at least when it comes to the discovery phase (Josephson and
Josephson 1996; Peirce 1931; Walton 2005). However, its relation
to and use for teaching has not been explicitly brought to light.
Given the increasing evidence that students’ quality of
argumentative reasoning is generally low (Rapanta and Walton
2016; Glassner and Schwarz 2007; Kuhn, Goh et al. 2008), any
attempt to apply knowledge from the field of reasoning and
argumentation theory in education is extremely valuable (Rapanta
and Macagno 2016). This is most pertinent to current society, as
life situations become more and more fluid and ask for the
consideration of multiple factors before arriving at a conclusion or
a decision.

The goal of this article is to show that the use of reasoning in
pedagogical contexts, especially in the form of scientific argumen-
tation, resembles abductive reasoning more than any other type of
reasoning described so far. This being the case, providing teachers
with tools to help them identify, assess, and use abductive reason-
ing in the classroom in an argumentative manner is an urgent need.

" This is the alternative proposed by Josephson & Josephson (1996) to replace
the “All observed A’s are B's”, commonly used as the first part of an inductive
inference.
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These tools shall mainly emerge from the field of argumentation
theory, given the broadly investigated relation between abductive
reasoning and dialogical argumentation (Macagno 2012; Walton
2001; Walton et al. 2008; Walton 2005).

3. Abduction, scientific argumentation, and learning

Argumentation, as treated by the majority of educational research-
ers, refers to a socio-cognitive activity, strongly related to learning.
It is a cognitive activity, as it uses argument elements in order to
defend a standpoint in such a way that becomes acceptable to a
critic. This last point forms the basis of a critical discussion as
proposed by the pragma-dialectical theory (see, for example, van
Eemeren Grootendorst and Snoeck-Henkemans 2002). Regarding
argument elements, Toulmin (1958) proposed the following six:
claim, data, warrant, backing, rebuttal, and qualifier(s). Argumenta-
tion is also a social activity because in advancing argumentation
one communicates with another in order to change his/her mind
(Kim and Song 2006).

Many educational theorists support the view that argumentation
or argumentative reasoning is a way of learning. Jean Piaget, in his
early works, distinguishes between three types of interaction with
children that contribute to cognitive development: The egocentric
monologue, the constraint discourse, and the cooperation type. It is
only in the last stage where genuine arguments emerge, and where
logical proof and justification are encouraged in a context of shared
reference, reflection, and mutual autonomy. Later on, Lev Vygot-
sky and his followers insisted on the idea of internalization of
learned contents as a result of interaction with social actors. This
learning in interaction has great chances to be argumentative, given
that meaning is negotiated either as a process of knowledge co-
construction or in the form of a dialectical monologue.

A contemporary educational researcher and theorist who ex-
plained the relationship between argumentation and learning is
Deanna Kuhn. According to Kuhn (1992, 2010), all learning can be
conceptualized as argument. Specifically, she related science learn-
ing to science argumentation, developing the view of teaching and
learning science as argument. Moreover, Kuhn summarized the
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vast empirical developmental research on the effects of dialogical
argumentation on learning, claiming that “the first and most crucial
development we look for is an increase in students’ ability and
willingness to attend critically to the other’s dialogue” (Kuhn 2010,
p. 816). Among the three types of reasoning, i.e., deductive, induc-
tive and abductive, only abductive is dialogical, and thus potential-
ly argumentative. As Walton (2005) puts it, “when abductive rea-
soning is used, the dialogue must be regarded as open to new evi-
dence and future developments as the dialogue proceeds” (p. 234).

The large majority of researchers in Science agree that scientific
reasoning is hypothetico-deductive, meaning that it is based on
hypothesis formation, which is an abductive process. Lawson
(2005), after presenting the main debate regarding whether
scientific inquiry is more deductive, inductive, or something else,
conveys the steps of human reasoning in both everyday and
scientific contexts in the following: (1) Make an initial puzzling
observation; (2) Use analogical reasoning, analogical transfer, or
abduction to generate one or more hypotheses; (3) Suppose,
through deduction, that the hypothesis under consideration is
correct; (4) Test the hypothesis; (5) Compare predicted and
observed results; and (6) Recycle the procedure until a hypothesis
is generated, tested, and supported on one or more occasions and its
competing alternatives have been tested and rejected.

Josephson and Josephson (1996) provide a task analysis frame-
work of abductive hypothesis formation. According to these
authors, “learning is the acquisition of knowledge. One main form
of learning starts with wonder and ends in understanding. To un-
derstand something is to grasp an explanation of it” (pp. 28-29).
Subsequently, learning science is about explaining the data. From
this main task-goal, two subgoals emerge: generate elementary
hypotheses, and form composite explanations (using those hypot-
heses). The generation of elementary hypotheses, which is the main
part of the abductive reasoning process, can mainly be achieved
through: a) evocation and b) instantiation. It is during instantiation
that explanatory coverage and confidence values of the initial
hypotheses are determined, re-determined, or refined. Figure 1
shows this process.
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Explain the data

Generate elementary hypotheses Form composite explanation
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Evoke Instantiate

Determine explanatory Determine initial
coverage confidence value

Figure 1. A framework for abductive reasoning (from Jo-
sephson and Josephson 1996; p. 140).

Transferring this model to a teaching and learning setting, at

least two concepts merit our consideration. The first is that the
main task of abduction should be the data explanation, so that
hypotheses may be generated if the data allow for this to happen.
What usually happens in a classroom, especially in a science class-
room, is that the teacher explains the theory that is already decided
by the scientific community as the most valid or acceptable. In-
stead, what Josephson and Josephson (1996) suggest is that it is the
data, not the theories (usually composed of a claim plus data plus a
warrant) that should be explained. We may further say that this
“data” refers to both primary (available) and secondary (generated)
data, which makes a lot of sense in science education, where stu-
dents engage in an inquiry process formulating and testing hypoth-
eses that potentially lead to new problems and questions. The se-
cond idea from the framework presented in Figure 1 is the distinc-
tion between “explanatory coverage” and “confidence value”. It
may remind us of Toulmin’s (1958) distinction between “warrant-
using” and “warrant-establishing” inferences. In the first case, the
explanatory coverage is defined by the relationship between claim
and data: Do the data processed so far, in the way they were
processed (i.e., warrant), provide sufficient grounds for the initial

© Chrysi Rapanta. Informal Logic, Vol. 38, No. 2 (2018), pp. 293-311.



300  Rapanta

claim-hypothesis? In the second case, the confidence value is
defined by the relation between the backing of a theory and the
backing of other existing or possible alternative theories: Does the
backing provided so far for theory a is sufficient for theory a to be
accepted as the best explanation?

The argument made in this section is: Given that a great part of
learning is based on scientific reasoning, and scientific reasoning is
mainly abductive, it can be further concluded that abductive reaso-
ning is relevant to learning, and subsequently to the teaching and
learning process. The next section presents examples of how ab-
ductive reasoning has been explicitly or implicitly treated thus far
in educational research.

4. Abduction as classroom argumentation

Education practitioners have generally referred to teaching styles as
being either inductive, i.e., presenting phenomena leading to prin-
ciples, or deductive, i.e., presenting principles leading to phenome-
na (Felder and Silverman 1988). The inductive teaching strategies
have also been presented as being a new and a more efficient way
of promoting students’ learning as they increase motivation. In so-
called “inductive teaching”, “the instructor begins by presenting
students with a specific challenge, such as experimental data to
interpret, a case study to analyze, or a complex real-world problem
to solve” (Prince and Felder 2007, p. 14). Inquiry-based, discovery,
and problem-based learning are examples of this broad category
called inductive teaching. Induction here refers to the general idea
of beginning with something concrete that students usually know in
order to arrive at something more abstract, which is the general
rule, theory, or principle that the teacher wants the students to
learn. It is also contrasted with the traditional “deductive” teaching,
in which students are taught theories and models first, and then
progress to exercises and, more rarely, to real-life applications.
Nonetheless, neither deduction nor induction as used in this sense
provide us with any information of the type of reasoning that takes
place in the classroom, and which subsequently leads to learning.
Using an abductive method of reasoning divided into different
tasks, as in the framework presented in Figure 1, looks promising.

© Chrysi Rapanta. Informal Logic, Vol. 38, No. 2 (2018), pp. 293-311.



Teaching as abductive reasoning 301

However, to our knowledge, no explicit use of abductive reasoning
has been reported thus far in science learning and teaching litera-
ture, with the exception of mathematics. Below I present three
examples in which abduction was used, either explicitly or implicit-
ly, as the main reasoning method while arguing in the classroom
about a problem, issue, or phenomenon.

Abductive argumentation implies making use of rules that are
not under complete control of the students, but which would seem
more appropriate to justify a conclusion drawn from facts or infor-
mation. Even though this type of argumentation does not seem to
be compatible with teaching certain subjects where rules are very
concrete and indisputable, such as math, it is still possible to use
the abductive arguments initially used by the students and trans-
form them, through guiding students’ reasoning process, into the
standardized validation rules. Of course for abductive arguments to
be used, students should not have an idea of which theory must be
used; “they look for a possible solution (...) they consider different
cases, they explore, they seek different strategies” (Pedemonte
2007, p. 40). An example of a mathematical abductive argument in
a collaborative problem-solving setting, i.e., students trying to find
out why two triangles are equal, is described by (Pedemonte 2007,
pp. 34-35). In that example, students (12" and 13" grade) look for
data to apply the congruence criterion and justify the congruence
between the two triangles, as Table 2 shows.

Student 1 The areas are always equal...with the calculator the areas
are equal.

Student 2 Now we have to see why!

Student 1 We need to find how the base and the height change...if

there is a relationship that makes the area constant...The
area is constant...but I don’t understand...so we have to

find ‘base by height’ congruent to ‘base by height’ of the
other triangle.

Student 2 If we take the constant bases and we change the heights. ..

Table 2. Example from abductive argumentation in mathe-
matics (Pedemonte 2007, pp. 34-35).

Another large group of topics commonly selected to be used as
prompts for argumentative discussions in the classroom are of a
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socio-scientific nature. More precisely, issues involving the appli-
cation of science, for example, the use of animals for drug testing
(Duschl and Osborne 2002). In this way, the role of argumentation
is highlighted as a goal not only for science literacy, but also for
citizenship education, and for a broader interdisciplinary literacy.
Dawson and Venville (2010) describe an example of argumentation
in which 10™ grade students argue about whether a couple who just
performed a prenatal diagnosis for cystic fibrosis should be in-
formed or not that the fetus was affected, but one of the alleles was
not the baby’s biological father. Table 3 presents an excerpt of the
classroom argumentation that emerged, facilitated by the teacher.

Student 1 I think the counselor should tell both of them.

Teacher You'd tell them both. Why do you say that?

Student 1 Well because they have a right to know. [Many students talk.]
Teacher Hang on, [Student 2’s name], once again, so we can all hear.
Student 2 Well if the mum went to the clinic by herself, then obviously
she didn’t want her husband to find out.

Teacher I'm not sure it’s that obvious though...we have a fairly hectic
and busy lifestyle...but it’s still an idea. Thanks for that.
Student 3 I"d tell the mother first and then 1'd talk to her and ask if she
has like been cheating on her husband. Because, if you talk to
both at the same time you could ruin the relationship. Like if
you told them that like he wasn’t the father, it could ruin the
relationship and it could just be a mutation. [Many students
comment.]

Teacher What did we say the chances that a spontaneous mutation like
that can actually happen?

Student 4 Isn’t it like very, very slim, like the chances are one in a
billion, or one in a million?

Student 5 What if they both know that she’s got another boyfriend?

Table 3. Classroom argumentation excerpt on a socio-
scientific issue (Dawson and Venville 2010, pp. 959-960)

The type of reasoning used in the example above, although not
explicitly mentioned in the article, is abductive for the following
reasons: a) it provides several hypothetical scenarios to explain
what the best solution might be; b) these scenarios are not equally
plausible (as the teacher’s comments allow us to see); and c) the
selection among the best explanatory hypotheses is based on the
quality of justification provided for every argument, and the degree
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of plausibility of the premises involved. The only type of reasoning
that is defeasible by nature due to its definition by plausibility is
abductive reasoning (Walton 2001). Thus, the example above is
very likely to be an example of abductive reasoning manifested in a
sequence of argumentative interaction on a controversial topic in a
science classroom.

This is also the case in many other attempts in which a science
teacher reasons together with the students with the goal to promote
some type of argumentation on the taught contents. Table 4 pre-
sents an example provided by Driver, Asoko et al. (1994), in which
a teacher explored the notion of sunlight with his students. The
main triggering questions or “puzzling observations” to use Law-
son’s (2005) term were “Where does the sunlight come from?”” and
“How does the sunlight get here?”

Student 1 From the Sun.

Teacher You mean that the light that’s coming through that window
has come from the Sun? (Several simultaneous replies).

Student 2 It’s from the heat — because it’s so hot it makes a bright
light.

Teacher So how does it get here? If the light is at the Sun, how
come it is here as well? Martyn?

Student 3 "Cause the Sun’s shining on us.

Teacher But it is 93 million miles away — so how come the light
from the Sun is here on the table?

Student 4 Is it because of the ozone layer?

Teacher But how does the sunlight get here?

Student 5 It travels here.

Teacher Coulton says, and his exact words are, that “it travels here”.

In other words, light moves from the Sun to here...
Student 5 Yes.

Teacher 93 million miles. Is that right?

Student 5 Yes.

Table 4. Example of abductive argumentation in a science
classroom (Driver et al. 1994, p. 9).

As previously mentioned, abduction is the only one of the three
types of reasoning that creates new knowledge and thus provides a
potential for learning. According to Magnani (2000), abduction
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mainly includes two parts or epistemological processes: the genera-
tion of plausible hypotheses, and the selection between them as
resting on inference from the best explanation. In the example
above, the teacher only uses the first part of abduction, allowing for
many hypothetical scenarios to emerge. Later on, as we are
informed by the article, the teacher leads the students to a series of
experiments to confirm that light does travel, and moreover, it
travels in straight lines over long distances. Thus, the decision on
what represents the best explanation was based on experiments and
testing, as implied by the hypothetico-deductive model of scientific
reasoning. However, the discursive or argumentative part of sci-
ence learning was only based on abductive reasoning.

Our goal here is not to analyze all instances of classroom argu-
mentation reported in the literature to see whether or not they can
be described in abductive reasoning terms (although that might be a
potential aspect of future research). Our goal is rather to show that
abductive reasoning plays an important role in scientific argumen-
tation and it guides students’ reasoning in an explicit, socio-
discursive context. This view is not contrary to the description of
scientific reasoning as hypothetico-deductive, as, in the end, this is
what scientific argumentation in the classroom consists of, espe-
cially when it is guided by the teacher: a series of hypothetical
plausible explanatory scenarios until a conclusion that most
resembles a scientific theory is reached. The problem arises when
more scientific theories may apply and may be equally valid, from
a deductive point of view, for the same phenomenon. What would
the role of the teacher be then?

5. The use of argumentation schemes for teaching

To the question, “how we can better assist teachers in guiding
students’ reasoning and learning process?”, a possible answer is: by
using argumentation schemes and their corresponding critical
questions. Argumentation schemes are forms of argument that
enable us to identify and evaluate common types of argumentation
in everyday discourse (Walton et al. 2008), including classroom
discourse (Macagno and Konstantinidou 2013; Rapanta and Walton
2016). Critical questions, in general, are questions prompting criti-
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cal thinking, and their use as scaffolding tools in the classroom has
been broad, especially in regards to argumentation (Chin and Os-
borne 2010; Mayweg-Paus, Thiebach and Jucks 2016). The combi-
nation of each argumentation scheme with a series of correspond-
ing critical questions that are used to evaluate a given argument in a
particular case (Walton et al. 2008), makes schemes useful tools for
guiding research and practice in education and in other discursive
contexts.

Not all argumentation schemes represent abductive reasoning,
although one of their main uses is to model different kinds of plau-
sible (abductive, presumptive, defeasible) arguments. For that, their
structure mostly resembles what can be called a defeasible modus
ponens structure, in which the conclusion is plausibly drawn from
the premises (major, minor, conditional and other types of premises
emerging from the critical questions) on the basis of how
sufficiently those premises are addressed (Walton et al. 2008). This
idea provides a new way of assessing and reconstructing argu-
ments, and a new method for teachers to guide argumentation,
which leads to the best (most plausible) theory available at the
moment to explain certain data. Below is an example from Peirce
given by (Walton and Reed 2005), adapted and reconstructed for
the needs of this article as shown in Table 5, below.

The argument “If fossilized remains of fish were found on
Mount Lemmon, then there were fish at Mount Lemmon at one
time” can be a perfectly appropriate argument used by a teacher in
a biology class. If the discourse stops there, it probably means that
the teacher opts for adopting an authoritative teaching style, at least
at that moment, without being willing to engage the students in an
argumentative discussion on the issue of whether finding fish fos-
sils on a mountain means that, most probably, the mountain was
under water. However, the same argument, reconstructed as an
abductive inference, as shown on Table 4, can provide space for
further justification to take place, including the consideration of
alternative theories, which is one of the main argument skills as
stated in (Kuhn 1991). In addition, using the critical questions that
emerge from the previously presented reconstruction, the teacher
can play the “devil’s advocate” while students try to find out the
best explanation for the provided data.
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fish were found on
Mount Lemmon, then
were fish at Mount
Lemmon at one time.

Fossilized remains of
fish were found on
Mount Lemmon (D).

Argument Argumentation Critical questions
scheme
If fossilized remains of | Major premise: Are there any other

data D that may con-
tradict or be used as
counter-evidence
against D?

Minor premise: Fish
can only survive in
water (E).

Implicit premise: No
alternative explanation
E’ given so far is as
satisfactory as E.

Are there any other
ways that the fish may
have appeared there
apart from having lived
there? (examples of
alternative explana-
tions: transported there,
blown by hurricane).

Conclusion: 1f there
were fish at Mount
Lemmon at one time,
then Mount Lemmon
was under water at one
time (PH).

How satisfactory is this
plausible hypothesis
PH against other
hypotheses that may
derive from alternative
explanations?

Table 5. An argument represented as abductive argumenta-

tion scheme

6. Conclusion

In this article, it was shown how abductive, i.e., plausible and
defeasible hypothetical reasoning, is and should be used as a main
tool in guiding students’ argumentation in the (science) classroom.
Although many authors have talked about the nature and structure
of this type of reasoning, its explicit relation with (science) educa-
tion has not been placed in the spotlight. The present essay first
explains the unique characteristics of abductive reasoning in
relation to the other two very common types, i.e., deductive and
inductive. Second, it presents examples from representative
empirical research on students’ argumentation showing that the
nature of the explicit argumentation process in the classroom is
mainly abductive. Third, it discusses the use of argumentation
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schemes with their corresponding critical questions as a tool for
teachers to be able to reconstruct and support classroom
argumentation.

One of the main concerns that can be raised regarding the pro-
posal that abductive reasoning should be used more explicitly when
teaching (with) argumentation is that not only contents and topics
are offered for this type of reasoning in the same way that not all
curriculum contents are offered for argumentation. Explanation is
another predominant discursive activity in the classroom and in
many cases contents should be explained rather than argued about.
Another concern regards the theoretical model behind abductive
reasoning that it is most adequate to guide teaching and learning
practices based on abductive inferences. We suggested that the
framework of tasks during abductive reasoning described by Jo-
sephson and Josephson (1996) is a good starting point for teachers
to be able to connect learning tasks with reasoning steps. More
work in this vein is needed. Argumentation schemes and their
classification as being more related to one reasoning task-goal than
another offer a promising direction.

Regardless of the concerns and limitations, which can be
addressed with future research, the main idea of the article remains
clear: given that education as a teaching and learning process is
based on reasoning, it is of great importance to define what type of
reasoning this should be. The view adopted in this article is that the
answer may be found in the field of argumentation, as extensive
empirical research shows that a type of reasoning generally called
“argumentative reasoning” yields significantly positive results in
terms of learning and reasoning quality. Nonetheless, it is still not
clear what type of structure this reasoning should adopt for students
to be able to argue, and subsequently to reason. To the degree that
discourse reflects reasoning and vice versa, analyzing and assessing
those discursive structures which represent the type of “good”
(reflective, fruitful, valid) predominant reasoning in the classroom
emerges as a first main need. Abductive reasoning is a good candi-
date for that, as it is tied not only to what is known but also to what
is not known in a case, i.e., the “incomplete body of evidence”
(Walton, 2001, p. 143). The role of teachers is, then, to guide stu-
dents through the formulation of plausible hypotheses and the
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choice between them, forming valid justifications and adopting
standards of critical questioning and thinking. Teacher training on
abductive reasoning and argumentation is the second main need.
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