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Introduction

Initially, defining abductive reasoning is paramount—from a Peircean
perspective. To this end, explanations proffered by: Anderson (1986),
Kapitan (1990; 1992), and Hoffmann (2010) provide insight into Peirce’s
intent in this regard. Afterward, general developmental issues will lay
the groundwork for more particular developmental claims. Peirce, him-
self, employed a host of synonyms or descriptors to illustrate the para-
meters of abductive logic: insight (1908: CP 6.475), compulsive proposi-
tion (1903: CP 7.622), containing a degree of veridicality (1903: CP
7.641), incorporating some predictive force (ca. 1902: CP 5.538), and, not
least among them, recommending a course of action (1909: MS 637).
Although some scholars associate intuition with abductive reasoning,
Peirce, himself, mentions that some form of intuitive process underlies
abduction: “…the term intuition will be taken as signifying a cognition
not determined by a previous cognition of the same object, and there-
fore so determined by something out of the consciousness…. Intuition
here will be nearly the same as ‘premise not itself a conclusion’” (1868:
CP 5.213). Peirce is explicit that intuitive thought does not rise to the
level of abduction. It is but a cognition which is consequent to an intu-
ition; and although cognitions, along with empirically-derived knowl-
edge, constitute a foundation for abductive reasoning, abductions,
themselves, do not directly rest upon intuitive processes. 

In contrast to other forms of reasoning (induction and deduction),
abduction involves a rudimentary form of inferential logic, without
relying on extensive empirical data or a wealth of experiential involve-
ment. In other words, only experience sufficient to permit a veridical
inference is necessary, i.e., knowledge from empirical sources is often
skeletal. To amplify, abductive thought or spontaneous hypotheses/
predictions can materialize upon relatively meager empirical grounds;
and still the interim conclusion (abduction) may exhibit a reasonable
degree of truth to justify its elevation to abductive status. In short,
knowledge from empirical sources is not immaterial to abductive
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thought; it often serves as an initial baseline to determine whether the
abduction has the requisite degree of truth value when compared to
other potential predictions/conclusions. Consequently, the value of
knowledge, which derives from empirical sources is substantial, espe-
cially at early stages in ontogeny, since without such, even temporary
standards of veridicality are undeterminable. 

Determining when children have managed to collect and integrate
experience sufficient to construct (albeit a rapid construction—in a
“flash”) functional hunch-based judgments, and which cognitive and
linguistic skills contribute and measure such reasoning capacity consti-
tutes the question under consideration. For this reason, attention now
turns to the onset of abductive reasoning and to tracing its development
from early to later abductive logic (see Table 1). Several means exist to
measure the emergence of abduction: the onset of object files, the means
to classify (indicated via findings from sorting experiments), reference
to absent objects via linguistic indexes used non-deictically, and
responses from experimental paradigms of pretense-based scenarios.
The emergence of object files constitutes but a precursor to abductive
reasoning—the files merely indicate that characteristics consisting of
locative and physical attributes are mentally stored and become associ-
ated with particular objects or kinds of objects. Sorting skills likewise
surface when (without prompting) children locate objects in separate
groups according to shape or color; such skill is but an underlying cog-
nitive competence, without a conclusory component requisite to abduc-
tive reasoning. A particularly fruitful means to examine the degree of
veridicality that children ascribe to conclusory logic is the form that
their assumed responsibilities take within a pretend scenario. This is so,
because within pretense-based situations children are not provided
with a verbatim means of behavior, or a prescriptive role to which they
must adhere. Instead, they can exercise (using limited experiential
knowledge) the best avenue of conduct to resolve the “mystery”; hence
they propose (however implicitly) the “best” behavioral approach. This
paradigm appears to successfully demonstrate children’s early abduc-
tive reasoning, however implicit, in view of the necessity to arrive at
more than a premise—a best practices approach, within a relatively
novel context. The proposition (conclusory behavioral approach sug-
gested by the children) materializes consequent to a “flash” of insight,
evidence that rudimentary abductive reasoning is in place.

Early Abductive Reasoning

I shall demonstrate some of the attributes that distinguish each stage,
without attaching a specific age to the particular stages—each is con-
nected with an overarching set of concerns or concomitant cognitive
and linguistic competencies. Initially, in early inference, the child devel-
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ops from a semiotic perspective, as well as from a cognitive perspective.
Objects function as the point of departure, and in the early inferential
stage of reasoning, landmarks are used as indexes and as points of
departure to determine the attributes of objects. At very early stages,
according to Leslie, Xu, Tremoulet, and Scholl (1998: 11), children have
constructed what is referred to as “object files”, which are mental rep-
resentations of, initially, places where objects are located—where the
child has ordinarily observed the object. Before attributes of objects can
become figured into the notion of an object file, that is, what an object
consists of, an index exists (where that object was last or ordinarily
seen). Lived experience, in terms of cognition, certainly has its basis in
the Piagetian notion of schemes in sensorimotor-based intelligence con-
sequently, the second focus of object files is form-based not function-
based, in that shape is the initial attribute beyond the issue of location.
The issue of shape, then, is indexical in that it is diagrammatic in nature,
and is thus considered by psychologists, as a consequence of empirical
findings, to be the primary salient attribute that objects have.
Furthermore, in lived experience, when interacting with those objects
upon which object files are constructed, an initial inference is that object
shape can imply object function. In using shape, in going beyond the
information given, children then (at about 1;3) determine that function-
ality of the object can be inferred from form attributes, namely, (See
Table 1) shape. Children at this juncture consider that sameness of
shape somehow determines sameness of function (Welder and Graham
2001: 1669-70). At the next level (later inference) exhibits a greater
emphasis on events, observation of events, and perhaps participation in
events, but not necessarily the formation of events. When observing
events, children do not always have a direct effect on the consequences.
Instead, their role in events may take the form of an observer (outside
the event), or of receiver/experiencer (inside the event), and not of
agent. 

Early Inference: The Case of “Naughty Teddy”

That which underlies the transition from early inferential to later infer-
ential thinking, is again, this issue of going beyond the information
given, and, in doing so children begin to refer to absent objects. How
does this tie into the issue of inference? It does so, in that if the object is
not present, and the child has the expectation that it should be because
of previous observations in the context, the inference is made that the
object should be present, and that it virtually is so upon reference. In
using indexical gestures (gaze, pointing) and indexical words, such as
“that” to refer to absent objects, children bring the absent present. Index
becomes a tool in making the absent (the object) exist in the context.
More advanced abductive reasoning is likewise founded upon these
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same social indexes, namely joint eye gaze, and pointing while looking
to another for confirmation, such that when there is another interlocu-
tor to interact with, the child will use indexes even to point to an object
that is not present. In doing so, the child is indexing something that,
although not present, is present to the child—the child assumes the
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appearance of the referent, in using indexes, especially the social index
of joint eye gaze. Nonetheless, reference to absent objects (either via
gesture or language in the form of demonstratives) does not emerge
until approximately 1;5 (Sachs 1983: 5; West 1986: 115, 2011a: 159).
Extrapolating from the aforementioned findings, the beginning of infer-
ential thought surfaces concurrently with reference to absent objects.
Children formulate inferences such that referring to an object indexi-
cally constitutes a causal link to its reappearance. Children infer, in that
they attach invariant sequences to the issue of event structures in the
later inferential stage. At this stage, children assume that one event is
intrinsically attached to another. Moreover, because events are spatial-
ly and temporally contiguous to one another, connecting them existen-
tially, those events inferentially belong to one episode, and cannot exist
apart from one another. In other words, one event essentially brings
into existence (temporally and spatially) the other(s). An inference sur-
faces when the occurrence of one of the events is inextricably related to
that of the other, sequentially (such that by very nature one event nec-
essarily precedes the other) and locatively (such that one event is asso-
ciated with the same place as the other). In short, the fact that a single
cause can only be constrained to one effect at this age illustrates this
inherent event interconnection still further (Harris and Kavanaugh
1993: 39, 55). 

Harris and Kavanaugh performed the “Naughty Teddy” experi-
ment (see Table 1), in which they assumed (and convinced the children)
that a teddy bear was “naughty”. Two groups of children participated
according to age: one group having a mean age of 1; 8, and the other a
mean age of 2;4. The purpose was to observe whether the children
would represent the events similarly or differently with age, with
respect to the degree of pretense and behavioral expectations associat-
ed with Teddy. Over the course of four episodes, children were asked
to observe Teddy, and Teddy’s actions; and the children were later
asked questions regarding the activities that they observed. Some par-
ticipants were overly young to articulate a response to the experi-
menters’ questions, representing a potential design flaw of the study. In
one instance, children observed Teddy pouring imaginary tea onto a
toy pig’s head, and were asked to describe what Teddy did that was
“naughty”. It was assumed that children’s responses revealed some
degree of inference, viz. one event leading to another. After Teddy
poured imaginary tea from an actual empty teapot over the top of a toy
pig’s head, children were told to take a towel and dry the pig. Teddy
was characterized as “naughty” because he poured the tea on an unde-
serving inanimate. Harris and Kavanaugh’s intent was to determine
whether children would participate in drying the pig, despite the pre-
tend wet state. The two groups of children were somewhat successful
at actually performing the event leading to the conclusory state; but,
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they did not clearly perceive the outcome, as indicated by their lack of
linguistic descriptions. This may be a consequence of the fact that the
“tea” itself was not perceived to have been an inherent part of the event
structure; hence, it was not related integrally to the particular event out-
come or conclusion. Although some relationship was noted between
the pouring of the “tea” and the “wet” state of the pig, the relationship
was loose at best, by virtue of the less believable nature holding
between the two events. In short, it is not the nature of the event struc-
ture as an act of pretense that attenuated the connection between the
contributing event and the consequent event/state, but the nature of
the effect of the conclusory event (the Interpretant). Because the effect
does not result in a material consequence—a wet toy pig is inconse-
quential to the child, a looser connection operates between the pouring
of the “tea” and the alleged wetness. In sum, the nature of a pretend
scenario as an indexical event, pointing to a particular result, violates its
status as a sign, as well as the status of its Interpretant (the effect of
alleged wetness in the face of unactualized wetness. 

This lack of connection within the indexical event structure is illus-
trated by the participants’ apparent failure to connect the pouring of the
tea to its inconsequential effect. To improve the design, the experi-
menters should have afforded the children the means to articulate a
host of potential effects, beyond the “wet” pig, which they ascribe as
consequences. With this more open-ended design, children could have
demonstrated their own individual Interpretants of the indexical event
sign. Furthermore, the Interpretants determined to be associated may
well indicate a clear distinction between real-world events and those
based in pretense. The distinctive effects between the two event types
demonstrate children’s competence to disconnect event structures, such
that the indexical, in this, the contributory event (pouring tea) can be
associated with two or more conclusory events—a “wet” pig, or a
befuddled one. This competency strongly suggests that children have
the means to abduce—to determine, in a flash, the effect from the sub-
stantive facts, and to exercise or to advocate a course of action – for the
pig in this case. Children might suggest, as a course of action, that the
pig avoid the trajectory of the tea, to prevent the flow of the tea, or to
intervene in another substantive manner. In any case, children begin to
substitute their own consequences, such that the teapot should be emp-
tied of its contents before Teddy arrives on the scene…or children
might assume that Teddy is not naughty at all, but merely assisting the
pig in improved hygiene.

Multiple Causes to Effects: The Abductive Turn

Prior to arriving at higher levels of representation, children must per-
ceive, by means of pretense, a relationship between a single cause to
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one conclusory event. If a particular causal/contributory event cannot
cause more than one event, there exists a “frozen cause-effect relation-
ship” (see Table 1). At higher levels of thinking, during early and later
abduction, conclusory processes occur suddenly and quickly, without
planning. Although unplanned, abduction is not unintentional. While
planning requires conscious forethought, intentional conduct only
entails a wish to orchestrate, which may or may not be conscious and
whose conclusion is not mapped beforehand. According to Peirce,
abduction entails a “flash”, in that it happens suddenly (without expec-
tation) and is spontaneous (absent of planned contemplation).
Likewise, for Peirce, abductive reasoning is necessarily systematic, in
that none of its components contravene others with respect to the con-
tributing assumptions. To illustrate: awareness of the best course of
action requires a determination that other courses of action somehow
fall short of the proposed course. Such rests upon an awareness that the
recommended course of action does not conflict or question any of the
other events leading to its recommendation. The knowledge that leads
to a proposal for a course of action for oneself as opposed to for others
may differ, not merely based on best practices, but on knowledge of
particular mental states/attitudes of other players in the events in ques-
tion. Hence, the particular recommendation of a course of action relies
upon certain cognitive, linguistic, and social skills. 

A developmental perspective, and index’s role within that perspec-
tive, is paramount. Responsible for moving children from less veridical
means of perceiving to more veridical means, which are more objective,
is ascertaining an attenuated relationship between events that are often
part of the same event structure/episode. In early abduction, one finds
multiple courses of action, bound to the same outcome—children think
in terms of episodes. 

Furthermore, competencies within working Memory (WM) under-
lie abductive reasoning, since they are responsible for holding, organiz-
ing, and integrating events into episodes (spatially and temporally).
The nature of working memory as a limited but refreshable temporary
storage system, accounts for its critical function in hastening sponta-
neous reasoning of a veridical and prospective nature; and the very
character of abductive logic provides for recommendations for a course
of action, emanating from prospective, not retrospective cognitions. By
its very nature prospective cognitions entail novel conclusions,
although they may rely on some retrospective memories (memory of
past events). In this way, prospective (forward-thinking) conclusions
transcend already actualized events by transforming them into inter-
ventions to preclude a seemingly unforeseen tragedy. 

Construction of WM events into episodes begins at nearly two
years of age (Harris 2000: 13-16), and gradually advances until four
years of age (Perner and Ruffman 1995: 540). These event signs are nec-
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essarily indexical given their natural sequencing into episodes or tem-
poral event structures. They need to be organized according to some
temporal schema—not only to discern cause and effect relations, but to
determine which event preexists in the episode. Based on Perner and
Ruffman’s studies, episodes begin to take some rudimentary form at
about three years of age. Perner and Ruffman’s determination is sup-
ported by a plethora of concurring findings which demonstrate that
points of view, or mental states, are not recognized until, at earliest, 3;0.
In short, children must have an apprehension of the epistemic and
deontic perspectives of another, prior to envisioning the other in an
episode and prior to recommending to another a course of action. In
other words, children must first have a notion of different perspectives,
opinions, viable methods of viewing events, before they can develop a
successful course of action for an individual. 

This appreciation of mental states begins, according to Pillemer and
White (1989: 315-316), Perner and Ruffman (1995: 540), and Pillemer
(1992: 254), at approximately four years of age. In the “fire alarm study”,
after experiencing a fire alarm incident in which they are required to
leave the school building, children (at three distinct intervals) were asked
to reconstruct the events of the fire alarm incident. The four-year-old chil-
dren were better able to maintain the actual event sequence in their
accounts, independent of the interval between the actual experience and
the verbal reconstruction (two weeks, or one year). The four-year-old
children, as opposed to the three-year-old children, had the means to
index events into coherent episodes to remember and provide a reason-
ably accurate set of happenings. Such integrated event aggregates appear
initially to be founded upon retrospective memories of self experienced
events. Later in development, prospective events involving the self are
constructed, when the means to self-reflect emerges, at 4;0 and thereafter
(Tulving 2005: 34). This “self travel” is referred to as “autonoesis”—con-
scious self-reflection of events taking place in times and places other than
the actual (see Table 1). “Autonoesis” allows children to “travel mentally
in time and space” (Tulving 2005: 7). Traveling mentally requires chil-
dren to index the “now” time and the “here” space, and project, not just
retrospectively isolated past experiences, but a projection of self in con-
structed experiences. 

Still later in ontogeny, when perspective-taking is operational, chil-
dren can project another person in space and time, taking portions of
recalled events and using them as points of departure to construct
prospective episodes – a requirement for advanced abductive thinking.
This later abductive reasoning materializes only when children can
transcend Tulving’s “self travel” and “self-reflection” to see events as
others see them, not typically manifested until eight years of age (in
Formal Operational thought, cf. Piaget and Inhelder 1966: 94-95). With
more systematic logic, what is required, and the groundwork which is
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being laid, is remembering not merely past episodes, but using those
past episodes to anticipate subsequent resultative events. Additionally,
states of mind of Self and Other can be projected as roles into circum-
stances which children foresee, providing a forum for the implementa-
tion of abductive reasoning. 

According to Tulving (2005: 34), the success of four-year-old chil-
dren to recall the fire alarm events is talking about those events with
adult interlocutors, especially family members. Reviewing the events in
WM essentially constitutes a form of rehearsal, as Tulving intimates.
Nonetheless, the use of certain linguistic terms, namely, deictics, intro-
duces a function other than rehearsal in WM, which facilitates abduc-
tive thought still further—that of classification. Using discourse fea-
tures to reconstruct events (beginning at 3;0) accounts for the means to
use Indexical terms such as “I” and “you” (West 1986: 115; 2011b: 95).
These deictic terms (used as indexical legisigns) hasten abductive rea-
soning, in that such use transcends self-based experience, to the recog-
nition that others exist in the same role (conversational) as the self. The
apprehension that others can likewise assume discourse role functions,
and that those functions can vary with the person assuming the role
(Speaker, listener) is paramount. “I” suggests to the listener that any
spatial (locations) or temporal issues (events) use speaker’s orientation
as the reference point/origo. It is unquestionable that self-control and
apprehension of diverse mental states are critical, and that Indexes (pri-
marily linguistic ones), can serve a primary function in encoding other
points of view and mental states. Moreover, the reciprocal nature of
these indexical terms fosters recognition that the course of action to be
recommended in the abduction must consider the particular point of
view and mental state of the participating parties. Hence, semantic
knowledge (as encoded in indexical legisigns) has become embedded
into propositional constructs. 

“Recommending a course of action” relies on more objective logic,
and represents a critical skill toward the implementation of abductive
thinking. The consideration entails: a course of action, determining (in
a flash) how one should proceed in a given situation, in view of all of
the factors, not merely narrowly considering one cause to one effect.
Abductive reasoning requires quickly selecting a sought-after effect
and determining its contribution to the outcome (over other con-
tenders), together with the quality of proximal and distal causes that
coalesce in the effect. A more systematic, objective, explanatory point of
view needs to be considered to reach abductive reasoning (to assert a
veridical proposal); such is ordinarily available at 8;0, when a recom-
mended course of action can be fit to the circumstance, and when Index
is a primary mover in this process. A further fact of note is that abduc-
tive reasoning may not need to issue from conscious thought; it may
emanate from unconscious sources provided that awareness is present
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in the mix. Since a course of action is recommended in a “flash”, little
conscious predetermination is likely. As such, the course of action is
simply encoded in linguistic and social indexes (both within and with-
out the genre of pretend scenarios) through unconscious awareness of
role-taking reciprocal exchanges. 
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