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Abstract
This study explored learning and generalization of a third-order conditional discrimination. Two 8-year-old children learned two
auditory–visual conditional discriminations in which they selected visual Japanese syllabic symbols in response to syllables
spoken by the experimenter. Then, they learned a third-order conditional discrimination in which they selected between two
visual symbols after being exposed to two spoken syllables and one visual symbol. Thereafter, we probed generalization with
novel symbols and names by teaching two additional conditional discriminations with Nahuatl symbols and spoken words and
probing without reinforcement a new third-order conditional discrimination in which they had to select between two visual
Nahuatl symbols after being exposed to two spoken Nahuatl words and one visual Nahuatl symbol. The two children responded
in a predicted way to the novel third-order conditional discrimination. The emergent performance was possible because the set of
relations established among the stimuli of the third-order conditional discrimination with Japanese syllables was analogous to the
set of relations established among the stimuli of the third-order conditional discriminations with Nahuatl words. These results
demonstrated a novel type of emergent responding in third-order conditional discrimination with arbitrary relations.
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Learning with specific stimuli and relations often brings about
transfer to learning with different stimuli. A significant type of
learning transfer occurs when learning simple discriminations
bring about learning simple discriminations with all novel
stimuli: Harlow (1949) taught rhesus monkeys a simple dis-
crimination until they reached a criterion. Then, he repeated
the teaching with novel pairs of stimuli each time. Over sev-
eral dozens of discriminations, he found that the monkeys
reached the learning criterion of the discriminations within
fewer and fewer trials. Such results indicate that even though
the stimuli were different, and not specifically related to those
of the first discrimination, learning a specific discrimination
produced additional effects in further learning of discrimina-
tions. This process was dubbed a learning-set process. A re-
lated learning-set processes was described by Saunders and

Spradlin (1990, 1993): they observed that people with learn-
ing difficulties found it hard and required complex procedures
to learn an initial conditional discrimination, but fewer and
fewer requirements were necessary for learning successive
conditional discriminations. In a further step in the same di-
rection, Pérez-González et al. (2000) observed learning-set
effects when children learned a second-order conditional dis-
crimination after learning a first-order conditional discrimina-
tion with related stimuli: For example, they taught matches of
A1 to B1 (instead of B2) and of A2 to B2 (instead of B1), a
first-order conditional discrimination. They then taught the
same matches as before in the presence of a contextual stim-
ulus X1 as well as matches of A1 to B2 and matches of A2 to
B1 in the presence of another contextual stimulus X2; this was
the second-order conditional discrimination. When novel suc-
cessive first-order and second-order conditional discrimina-
tions, with stimulus sets completely different from the previ-
ous ones were taught, fewer and fewer errors were made be-
fore reaching criterion—alearning-set effect with second-
order conditional discriminations.

A qualitative type of transfer arises when learning a few
discriminative operants gives rise to the apparition of untaught
operants—an emergence process. The most documented case
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is stimulus equivalence; for instance, when A is related to B
and B is related to C, through conditional discriminations,
humans typically relate B to A, C to B, A to C, and C to A
in probes without specific instructions, prompts, or differential
consequences (for reviews on equivalence, see Arntzen, 2012;
Arntzen & Lian, 2010; Sidman, 1994). Stimulus equivalence
accounts for cases of emergence in which simple relations
among stimuli are involved. For example, relations between
words and the corresponding objects, the written words, and
synonyms are in essence instances of equivalence.
Substituting a stimulus by an equivalent one produces the
same response as the stimuli taught to respond with that
response.

Stimulus equivalence is one amongmany possible stimulus
relations. For example, relations between words and objects
are equivalent only in a given setting: One can point to an
apple, to the word “apple,” and to a picture of an apple; thus,
by means of the pointing response, these stimuli are rendered
equivalent. However, when other responses are considered,
these would not be equivalent: We can eat the actual apple
but we cannot eat the word “apple” (for similar examples, see
Horne & Lowe, 1996; Sidman, 1994; and Tonneau, 2001).
This fact has challenged the scope of stimulus equivalence
conceptualizations that deal with complex verbal phenomena
of this sort. A solution that has been proposed to the problem
exemplified by the apple is that stimuli can belong to different
classes according to the context. In another similar example,
Kennedy and de Gaulle are members of the same class in the
context of occupations, because both of them were politicians
(i.e., as separated from other stimuli, such as painters like
Constable and Monet—notice that the occupation is what es-
tablishes the partition between the class of politicians and the
class of painters). However, these are not members of the
same class in the context of nationalities, as each had different
nationalities (Sidman, 1986). This example suggests that
equivalence is determined by the context or that class mem-
bership can be contextually controlled. Sidman and colleagues
presented an analogous example of contextual control with
arbitrary relations (Bush et al., 1989; Lynch & Green, 1991).
The concept of contextual control led to studying conditional
discriminations in which the response is controlled by the
sample and an additional stimulus. Pérez-González and
Serna (1993, 2003) taught AB conditional discriminations
(i.e., select B1 in the presence of A1 and select B2 in the
presence of A2). Then, they taught to match stimuli that have
been matched before (e.g., match A1 to B1) in the presence of
a stimulus X1 and to select the alternative comparison (e.g.,
match A1 to B2) in the presence of another stimulus X2.
Therefore, correct selections depended on the presence of
two stimuli. A novel type of emergence was demonstrated
when a new conditional discrimination CD was taught and
participants demonstrated selections of the D stimulus in the
presence of both the X and the C stimuli. This outcome was

possible because the functions of X1, equivalent to telling the
participant “select the same as before,” and X2, equivalent to
telling him/her, “select the alternative comparison,” trans-
ferred to the stimuli C and D, which had the same relation
among them than stimuli A and B. By definition, the X–AB
and the X–CD are denominated second-order conditional dis-
criminations, because both the contextual stimulus (either X1
or X2) and the sample (e.g., either C1 or C2) control compar-
ison responding. This emergence process has been replicated
(e.g., Alonso-Álvarez & Pérez-González, 2017, 2018;
Meehan & Fields, 1995; Pérez-González & Martínez, 2007;
Serna & Pérez-González, 2003). Other types of contextual
control were subsequently demonstrated (Pérez-González,
Álvarez, et al., 2015). Moreover, stimuli that function as con-
textual stimuli, but are different and have been taught with
different stimuli, become functionally identical (Pérez-
González, Díaz, et al., 2015). Additional emergence processes
were demonstrated with the X1 and X2 functioning as com-
parisons, similar to responding “yes” (X1) when the two stim-
uli in the sample are related to one another (e.g., C1 and D1),
and “no” (X2) when these stimuli are not related (e.g.,
Carpentier et al., 2000, 2002a, 2002b; Junior et al., 2001;
Junior & Costa, 2003; Pérez-González, 1994).

All the mentioned types of learning-set and emergence
have been demonstrated with second-order conditional
discriminations. Wulfert et al. (1994) conducted the only
study we know that demonstrated comparison selections
by three stimuli in arbitrary relations—third-order condi-
tional discriminations—and emergence. They first taught
three conditional discriminations AB, AC, and AD and
probed the emergence of symmetry and equivalence
(e.g., Sidman & Tailby, 1982). Then, they added a sec-
ond-order, or contextual stimulus. In the presence of a
blue background, the relations remained the same as be-
fore; in the presence of a red background, samples A were
presented with three stimuli B, C, D; now the correct
comparison was the same with the same numeric notation
as the sample (e.g., in the presence of sample A1, com-
parisons B1, C1, and D1 were presented and B1 was
correct), and probed the emergence of symmetry and
equivalence. Therefore, a partition among stimuli was
made in the presence of red (with class A1, B1, C1, and
D1, class A2, B2, C2, and D2, etc.) and another partition
was made in the presence of blue (with class A1, B1, B2,
and B3, class A2, C1, C2, and C3, etc.) Finally, they
introduced a tone as a third-order stimulus. In the pres-
ence of Tone 1, the relations remained as in the previous
phase; in the presence of Tone 2, the relations reversed
(thus, for example, Tone 2 and red controlled the same
relations as the absence of tones and background colors).
They also probed symmetry and transitivity. Altogether,
nine participants in two experiments learned the third-
order conditional discrimination and demonstrated
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emergence of the contextually controlled and changing
stimulus relations.

In the present study we introduced for the first time an
experimental procedure involving a complex discrimination
that can produce a novel type of emergence with arbitrary
relations. The procedure is illustrated in Fig. 1. Conditional
discriminations AB and CD were intended to teach basic
(equivalence)sound–symbol relations. Here, the A and C stim-
uli were spoken syllables in Japanese. The B and D stimuli
were the corresponding written characters in Japanese.
Conditional-discrimination CA–D–B (see Fig. 2) was a
third-order conditional discrimination (or a conditional dis-
crimination with three stimuli in the sample—C, A, and D).
The C and A spoken syllables indicated which comparison to
select given a D sample. Here, two possibilities arise: First, the
sample D of the trial was the one indicated by C (e.g., D1 was
related to C1, as established in conditional discrimination
CD); then, the correct comparison was the one indicated by
A (e.g., C1 and A1 were the auditory samples and D1 the
visual sample in that trial, then the correct comparison is B1,
because D1 was related to C1 in CD and B1 was related to A1
in AB). In other words, if the D stimulus was the correct
comparison in CD, then the correct comparison in CA–D–B
was the correct comparison in the presence of A in AB.
Second, the sample D of the trial was not the one indicated

by C (e.g., D2 was not related to C1 in conditional discrimi-
nation CD); then, the correct comparison was the stimulus
unrelated to A (e.g., C1 and A1 were the auditory samples
and D2 the visual sample in that trial, then the correct com-
parison is B2, because D2 was not the stimulus related to C1
in CD). In other words, if the D stimulus was the incorrect
comparison in conditional discrimination CD (e.g., in the
presence of C1, D2 was the incorrect comparison), then the
correct comparison in CA–D–Bwas the incorrect comparison
in the presence of A in AB (e.g., in the presence of A1, the
incorrect comparison was B2 and because of that, it was the
correct comparison in CA–D–B). For simplicity, we will use
the terms related and unrelated.

An initial goal of the present study was to teach the third-
order conditional discrimination outlined above to children, as
a demonstration that the discriminative processes necessary
for learning this conditional discrimination may be sufficient
for achieving such a complex level of discriminative control.

The second and main goal of the present study was to
explore the emergence of a novel third-order conditional dis-
crimination. To that goal, we used novel stimulus sets with
new spoken sounds and visual symbols and taught the corre-
sponding single-sample conditional discriminations necessary
for teaching the sound–visual symbol relations; thereafter, we
probed the emergence of the third-order conditional discrim-
ination with the new symbols (see Fig. 2). Even though the
third-order conditional discriminations with the new symbols
did not share any stimulus with the taught third-order condi-
tional discrimination, we hypothesized that the novel condi-
tional discrimination could emerge based on the collection of
relations necessary for responding to the third-order condi-
tional discriminations. In other words, it is possible that learn-
ing the first third-order conditional discrimination implies not
only responding to particular stimuli relations, but also learn-
ing a set of relations that encompasses the simple stimulus
relations established among the eight elements of the condi-
tional discrimination—as shown by the five stimuli implied in
each instance of the conditional discrimination. In this case,
learning to select comparison B1 given the C1–A1–D1 stimuli
in the sample (and other instances of that conditional discrim-
ination) can also imply learning a generalized skill consisting
of the following: given stimuli X and Y, if a stimulus related to
X is also present (the visual sample), then select the compar-
ison related to Y. This is true for any stimulus set with the only
condition that stimulus X and the visual sample are related to
one another and stimulus Y and the selected comparison are as
well related to one another. A second generalized skill is also
necessary for the cases in which the stimulus related to X is
not present as the visual sample, as explained above.

As a result, we taught the first third-order conditional dis-
crimination and the two related first-order conditional discrim-
inations with the Japanese syllables and we probed generali-
zation with stimulus sets with a completely different
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AB Conditional Discrimination CD Conditional Discrimination

CA-D-B Conditional Discrimination

Fig. 1 Conditional discriminations taught with Set 1
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topography: spoken Nahuatl1 words and their corresponding
written logograms. Moreover, with the purpose of emphasiz-
ing the discriminative processes involved in this complex skill
and in order to diminish the influence of the participants’
previous history in learning the third-order conditional dis-
crimination and demonstrating the emergence of the other
discriminations, we conducted the study with 8-year-old chil-
dren and we minimized the use of instructions.

Method

Participants

Two 8-year, 2-month, normal-developing girls participated:
Elisa and Marta. They spoke Spanish and attended a public
school in Oviedo, Spain. They were selected among the chil-
dren with parental permission of a classroomwho volunteered

to participate and had learned conditional discriminations in
pilot probes for other studies. They were not familiar with
Japanese or Nahuatl languages, because they were not ex-
posed to these languages prior to the start of the study.

Materials

Four stimulus sets were used (see Fig. 3). Set 1 was used for
teaching. The stimuli consisted of spoken and written
Japanese Katakana syllables corresponding to the sounds
“ko,” “ra,” “shi,” and “ma.” Sets 2, 3, and 4 were used to
probe transfer. They consisted of spoken names and their cor-
responding symbols in Nahuatl. Sets 2–4 were used for prob-
ing generalization. Set 2 consisted of the words “tepec” (hill),
“ameyalla” (spring), “coatl” (snake), and “ollin” (movement).
Set 3 consisted of the words “tecpatli” (a plant), “acatl” (feath-
er), “mazatl” (dear), and “mayahuel” (jinx). Set 4 consisted of
the words “miquiztli” (dead), “nezotli” (ritual), “omitl”
(bone), and “omeyocan” (paradise). The children did not
know the meaning of the syllables or the words—even the
experimenters knew only a few.

1 A language spoken and written in Mexico from ancient times (see https://en.
wikipedia.org/wiki/Nahuatl).

Fig. 2 Conditional discriminations taught (AB, CD, CAD-B, EF, and
GH) and probed (GEH-F). In half of the discriminations of the CAD-B
conditional discrimination, the sample D of the trial was the one indicated
by C (e.g., D1, related to C1 as taught in conditional discrimination CD);
then, the correct comparison was the one indicated by A (e.g., B1, related
A1 as taught in conditional discrimination AB). In the remaining half of

the discriminations, the sample D of the trial was not the one indicated by
C (e.g., D1, was unrelated to C1 in conditional discrimination CD); then,
the correct comparison was the one unrelated to A (e.g., B2, unrelated to
A1). Analogous relations exist among the AB, CD, and CAD-B condi-
tional discriminations and the EF, GH, and GEH-F conditional
discriminations
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The symbols were black, 3 x 3 cm, printed on covered
white cards with plastic transparency 22 cm wide x 15 cm
high. Each card contained the two visual comparisons of a
conditional discrimination, printed at about 6 cm apart, sym-
metrical by means of the vertical axis of the card and about
3 cm from the bottom. Some cards also contained a visual
sample stimulus, centered by respect to the vertical axis of
the card, 3 cm from the top of the card and 3 cm above the
comparisons.

Procedure

Overview

We taught first conditional discriminations AB and CD with
the Japanese syllables of Set 1. The AB and CD conditional
discriminations consisted of sound-printed syllable relations,
which provided the basic skills for learning appropriately the
third-order conditional discrimination CA–D–B.

Second, we probed the generalization of selecting compar-
isons according to three antecedent stimuli as in CA–D–B
with another stimulus set: the Nahuatl words of Set 2. Thus,
we taught sound–printed word relations with conditional dis-
criminations EF and GH to provide the basic skills necessary
for the emergence of the third-order conditional discrimina-
tion. Finally, we probed the GE–H–F third-order conditional
discrimination. We repeated teaching additional sound–
printed words relations with other Nahuatl words (IJ, KL,
and IK–J–L discriminations and MN, OP, and MO–N–P con-
ditional discrimination) in order to obtain two replications of
the emergence of the third-order conditional discrimination.

Conditional Discriminations with Set 1

Auditory–visual conditional discrimination AB Auditory syl-
lables “ko” (A1) and “ra” (A2) alternated as samples and the

printed syllables corresponding to “ko” (B1) and “ra” (B2)
were the comparisons. Selections of printed syllable B1 when
the experimenter said “ko” and selections of printed syllable
B2 when the experimenter said “ra” were considered correct.
Selections of the alternative comparison were considered
incorrect.

Auditory–visual conditional discrimination CD Auditory syl-
lables “shi” (C1) and “ma” (C2) alternated as samples and the
printed syllables corresponding to “shi” (D1) and “ma” (D2)
were the comparisons. Selections of printed syllable corre-
sponding to “shi”when the experimenter said “shi” and selec-
tions of printed syllable corresponding to “ma” when the ex-
perimenter said “ma”were considered as correct. Selections of
the alternative comparison were considered as incorrect.

Auditory–auditory–visual–visual conditional discrimination
CA–D–B The eight combinations of two C syllable sounds
(either C1 or C2), two A syllable sounds (either A1 or A2),
and two D printed syllables (either D1 or D2) were presented
across trials as a three-stimuli sample. The two B printed syl-
lables (B1 and B2) were the comparisons. The two spoken
syllables C and A were intended to indicate to the child which
printed syllable B to select in the presence of a printed syllable
D (e.g., “shi-ko” [C1–A1]) was as to indicate “in the presence
of the printed syllable corresponding to “shi,” select the
printed syllable comparison corresponding to “ko”). This gave
way to two trial types: (1) The printed syllable D was the one
indicated by C (i.e., the printed syllable corresponding to “shi”
[D1] was present in the trial together with “shi-ko” [C1–A1]);
then, the correct comparison was the printed syllable indicated
by A (here, the printed syllable corresponding to “ko” [B1]).
(2) The printed syllable D was unrelated to the one indicated
byC (i.e., the printed syllable corresponding to “ma” [D2] was
present in the trial together with “shi-ko” [C1–A1]); then, the
correct comparison was the printed syllable unrelated to the

Set 1
Japanese

A1-B1 A2-B2 C1-D1 C2-D2

Set 2
Nahuatl

E1-F1 E2-F2 G1-H1 G2-H2

Set 3
Nahuatl

I1-J1 I2-J2 K1-L1 K2-L2

Set 4
Nahuatl

M1-N1 M2-N2 O1-P1 O2-P2

ko ra shi ma

tepec ameyalla coatl ollin

mazatl mayahuel

miquiztli nezotli omeyocan

tecpatli acatl

omitl

Fig. 3 Stimuli used in Set 1, for
teaching, and in Sets 2–4, for
probing
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one indicated by A (here the printed syllable unrelated to “ko”
[B2]). Such contingency was planned in this way so that that
every stimulus in the sample would control comparison selec-
tion. As observed in Fig. 2, all combinations of C, A, and D
stimuli were necessary for making comparison selection de-
pendent upon all three C, A, and D stimuli presented in each
trial (in the event that in a given trial the D stimulus was
related to the C stimulus—as C1 and D1—both stimuli would
have been irrelevant, because the correct B comparison would
be the one indicated by A—i.e., B1 would be correct in the
presence of A1, no matter what C or D stimuli would be
present in the trial).

Conditional Discriminations with Set 2

Auditory–visual conditional discrimination EFAuditory words
“tepec” (E1) and “ameyalla” (E2) alternated as samples and
the printed symbols corresponding to tepec (F1) and ameyalla
(F2) were the comparisons. Selections of printed symbol F1
when the experimenter said “tepec” and selections of printed
symbol F2 when the experimenter said “ameyalla” were con-
sidered as correct. Selections of the alternative comparison
were considered as incorrect.

Auditory–visual conditional discrimination GH Auditory
words “coatl” (G1) and “ollin” (G2) alternated as samples
and the printed symbols corresponding to coatl (H1) and ollin
(H2) were the comparisons. Selections of printed symbol H1
when the experimenter said “coatl” and selections of printed
symbol H2 when the experimenter said “ollin” were consid-
ered as correct. Selections of the alternative comparison were
considered as incorrect.

Auditory–auditory–visual–visual conditional discrimination
GE–H–F This conditional discrimination was analogous to
conditional discrimination CA–DB. The eight combinations
of twoG spokenwords (either G1 or G2), two E spokenwords
(either E1 or E2), and two H symbols (either H1 or H2) were
presented across trials as a three-stimuli sample. The two F
symbols (F1 and F2) were the comparisons. The two spoken
words G and E were indicated to the child what printed word
F to select in the presence of a printed word H (e.g., “coatl-
tepec” [G1–E1]) was as to indicate “in the presence of the
printed word corresponding to “coatl,” select the printed word
comparison corresponding to “tepec”).When the printed word
H was the one indicated by G (i.e., the printed word corre-
sponding to “coatl” [H1] was present in the trial together with
“coatl–tepec” [G1–E1]); then, the correct comparison was the
printed word indicated by E (here, the printed word corre-
sponding to “tepec” [F1]). When the printed word H was not
the one indicated by G (i.e., the printed word corresponding to
“ollin” [H2] was present in the trial together with “coatl-tepec”
[G1–E1]); then, the correct comparison was not the printed

word indicated by E (here the corresponding to “tepec” [F1]),
instead, the correct comparison was the other one (i.e., the
corresponding to “ameyalla” [F2]).

Conditional Discriminations with Sets 3 and 4

With Sets 3 and 4, the conditional discriminations were anal-
ogous to Set 2, but the IJ, KL (in Set 3) andMN, OP (in Set 4),
conditional discrimination were taught and IK–J–L and MO–
N–P conditional discriminations were probed (in Sets 3 and 4,
respectively). The stimuli appear in Fig. 3.

Setting

Sessions were conducted in a quiet room located at the upper
floor of a public school in Oviedo. An experimenter (either an
author or an assistant) and the child sat side by side in front of
a table, with the experimenter slightly behind the child so that
the child could not see him.

Instructions

We endeavored that verbal instructions did not influence per-
formance; therefore, we reduced these to a minimum. The
child was told in Spanish that she was to play a game with
pictures and that the experimenter would not provide any fur-
ther explanation at that time. She had just to do correctly all
the time. Before the emergence probes, the experimenter told
the child that no further explanations would be provided but
she should try to be correct throughout.

Trial Procedure

In every trial, the experimenter placed the card with the visual
stimuli on the table, in front of the child, and spoke the audi-
tory stimulus or stimuli. Then he or she waited for the child’s
response for a period of about 10 s; the children always se-
lected within that period. In the trials with programmed dif-
ferential consequences, correct responses were followed by
expressions such as, “Very good,” “Excellent,” or “Right,”
which functioned as reinforcers in this and other similar ex-
periments conducted with this population (hereafter, positive
consequences). Incorrect responses were followed by a short
simple “No,” which functioned as a punisher in this context
(hereafter, negative consequences). In both cases, the card on
the table was removed and the next trial followed. In the trials
with no programmed differential consequences, all responses
were followed by the removal of the card and the presentation
of the next trial.

The left-right location of the comparisons was random,
except for Phases 1 and 2 of teaching conditional discrimina-
tions AB, CD, EF, and GH, in which comparison 1 (e.g., B1)
was on the left and comparison 2 (e.g., B2) was on the right.
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The left–right location, however, was counterbalanced across
four to eight trials.

Session Procedure

Sessions varied in duration according to the time available in
the school and the phase of teaching or probing. Sessions were
typically about 30 min long. At the end of each session the
child received two to four collection stamps, roughly accord-
ing to her performance on the teaching phases.

Specific Procedures

The teaching and testing was conducted in several phases;
each one was typically composed of several steps. An over-
view of the characteristics of the phases appears in Table 1.

Procedures with Set 1: Teaching with Japanese Syllables

Phase 1: Teaching auditory–visual conditional discrimination
AB For teaching single-sample conditional discriminations,
we used the revised combined blocking procedure
(Rodríguez-Mori & Pérez-González, 2005, which is a short
version of a procedure useful to teach conditional discrimina-
tions to children with autism described by Pérez-González &
Williams, 2002, and Williams et al., 2005). In Step 1, only
sample A1 (“shi”) was spoken to the child and the card with
comparison B1 on the left and comparison B2 on the right was
presented in all trials (i.e., the comparisons were at fixed
locations). In the first two trials, the experimenter presented
a prompt by telling the child “here” and pointing with the
finger to the correct comparison. If the child anticipated the
prompt (which was commonly observed after the second con-
ditional discrimination) the trial was considered correct with-
out prompt. After a criterion of three consecutive correct re-
sponses with no prompt, Step 2 followed. Step 2 was as Step
1, except that only sample A2 (“ra”) was presented. Step 3was
as Steps 1 and 2, except that samples A1 (“shi”) and A2 (“ra”)
were presented in a quasi-random sequence (they were ran-
dom with the restriction that every sample appeared two times
every four trials), there were no prompts and the next step
started after the child responded correctly on 12 consecutive
trials. Step 4was as Step 3 except that comparisons B1 and B2
were presented at random left–right locations, with the restric-
tion that every combination of sample and locations of the B
stimuli were presented four times every four trials (e.g.,
A1–[B1 B2], A1–[B2 B1], A2–[B1 B2], A1–[B2 B1]).

Phase 2: Teaching auditory–visual conditional discrimination
CD This conditional discrimination was taught as conditional
discrimination AB.

Phase 3: Teaching auditory–visual–visual conditional discrim-
ination skillsWith this phase we aimed to teach two skills: (1)
that the relations among the D and B stimuli varied according
to other parameters; in other words, the correct relations had to
be D1–B1 and D2–B2 on some occasions and D1–B2 and
D2–B1 on other occasions; (2) that the auditory stimulus A
(A1 or A2) indicated which visual comparison B was correct.
The trial format was as in a visual–visual conditional discrim-
ination with stimuli D as samples and stimuli B as compari-
son. The important novelty at this stage was that auditory
syllables “ko” (A1) or “ra” (A2) prompted the correct com-
parison. We performed this procedure along 10 steps.

In Steps 1 to 3, we taught D1–B1 and D2–B2 relations. In
Step 1, visual sample D1 appeared on all trials and B1 and B2
were the comparisons. In the first two trials, the experimenter
said “ko” (A1) immediately after presenting the card with the
visual stimuli. As the child had learned to select B1 in the
presence of A1 in AB, we expected that the children would
likely select B1. The goal was to remove the auditory stimulus
A1 for the control of correct responding transfer from auditory
stimulus A1 to visual stimulus D1. Hence, the A1 stimulus
was presented the first two trials but it was not presented from
the third trial onwards. After the child selected B1 in three
consecutive trials, Step 2 started. Step 2 was as in Step 1,
except that the visual sample was D2, the correct comparison
was B2, and the experimented said “ra” (A2) in the first two
trials. The goal of Step 3 was that the performance learned in
Steps 1 and 2 continued when the two visual stimuli alternat-
ed. Thus, we did not present auditory stimuli, visual stimuli
D1 and D2 alternated as samples, and B1 and B2 were the
comparisons. Selections of B1 in the presence of D1 and se-
lections of B2 in the presence of D2 were considered as cor-
rect responses. After four consecutive correct responses, the
experiment continued in Step 4. Because the first participant,
Elisa, did not reach criterion within eight trials in Step 3, Steps
1–3 were repeated several times with her. Moreover, the pro-
cedure was modified for the second participant: Steps 1–2
were presented with the comparisons at fixed locations, a
new step (Step 2b) was added with the stimuli D1 and D2
alternating as samples and the comparisons at fixed locations,
and the criterion in Steps 2a and 3 was making eight consec-
utive correct responses.

In Steps 4 to 6, we taught D1–B2 and D2–B1 relations.
These steps were analogous to Steps 1–3, but selections of
B2 in the presence of D1 and selections of B1 in the presence
of D2 were considered as correct responses. Thus, spoken
syllable “ra” prompted selections of B2 in the presence of
D1 in Step 4 and spoken syllable “ko” prompted selections
of B1 in the presence of D2 in Step 5. The criterion in Step 6
was to obtain three consecutive responses for the first partic-
ipant and eight consecutive responses for the second
participant.

81Psychol Rec (2022) 72:75–88



In Steps 7–10(1) the prompts were decreased and (2) the
number of trials with a set of relations were reduced, with the
purpose of making comparison selection more sensitive to
brief presentations of the auditory syllables A1 or A2.
Therefore, the prompts (the presentation of A1 or A2) present-
ed in each step were reduced to just one and blocks of either
the D1–B1 and D2–B2 relations or the D1–B2 and D2–B1
relations were presented with a criterion of only four consec-
utive correct responses (instead of a minimum of 3 + 3 + 4 =

10 or 3 + 3 + 8 = 14 trials in Steps 1–3 and in Steps 4–6,
respectively). In Steps 7 and 8, the D1–B1 and D2–B2 rela-
tions were taught; in Steps 9 and 10, the D1–B2 and D2–B1
relations were taught (see details in Table 1). In Step 7, the
experimenter said “ko” (A1), the visual sample was D1, and
the correct comparison was B1 in the first trial. In Step 8, the
experimenter said “ra” (A2), the visual sample was D2, and
the correct comparison was B2 in the first trial. In Step 9, the
experimenter said “ra” (A2), the visual sample was D1, and

Table 1 Conditions in each phase
of the study Step Auditory samples Visual sample & correct

comparison
Location Prompts Criterion

Phase 1

1 A1 B1 Fixed 2 3

2 A2 B2 Fixed 2 3

3 A1 or A2 B1 or B2 Fixed - 12

4 A1 or A2 B1 or B2 Random - 12

Phase 2

1 C1 D1 Fixed 2 3

2 C2 D2 Fixed 2 3

3 C1 or C2 D1 or D2 Fixed - 12

4 C1 or C2 D1 or D2 Random - 12

Phase 3

1 A1 (two first trials) D1-B1 Random-
Fixed

3

2 A2 (two first trials) D2-B2 Random-
Fixed

3

2b None D1-B1 or D2-B2 Fixed 8

3 None D1-B1 or D2-B2 Random 4-8

4 A2 (two first trials) D1 -B2 Random-
Fixed

3

5 A1 (two first trials) D2- B1 Random-
Fixed

3

5b None D1-B2 or D2-B1 Fixed 8

6 None D1-B2 or D2-B1 Random 4-8

7 A1 (first trial) D1-B1 or D2-B2 Random - 4

8 A2 (first trial) D1-B1 or D2-B2 Random - 4

9 A2 (first trial) D1-B2 or D2-B1 Random - 4

10 A1 (first trial) D1-B2 or D2-B1 Random - 4

Phase 4

1 C1 - A1 D1-B1 or D2-B2 Random - 3

2 C2 - A2 D1-B1 or D2-B2 Random - 3

3 C1 - A2 D1-B2 or D2-B1 Random - 3

4 C2 - A1 D1-B2 or D2-B1 Random - 3

5 C1 - A1 D1-B1 or D2-B2 Random - 3

6 C2 - A2 D1-B1 or D2-B2 Random - 3

7 C1 - A2 D1-B2 or D2-B1 Random - 3

8 C2 - A1 D1-B2 or D2-B1 Random - 3

9 All C-A combina-
tions

All D-B combinations Random - 15/16 *

*Probe. The 16 trials were presented
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the correct comparison was B2 in the first trial. In Step 10, the
experimenter said “ko” (A1), the visual sample was D2, and
the correct comparison was B1 in the first trial. After the child
reached criterion in Step 10, Steps 7–10 were repeated in a
new order (7, 9, 8, and 10 with one participant and 9, 7, 8, and
10 with the other participant), with the purpose of alternating
more often the two types of relations (D1–B1 and D2–B2, on
one hand, and the D1–B2 and D2–B1, on the other).

Phase 4: Teaching the auditory–auditory–visual–visual condi-
tional discrimination CA–D–BWith this phase we attempted to
teach to select comparisons B1 and B2 in the presence of D1
or D2 according to two syllables spoken by the experimenter.
The auditory stimulus A indicated which visual comparison B
was correct (as in Phase 3). In addition, the auditory syllable C
indicated the visual sample D in which presence the visual
comparison B indicated by A was correct, as explained above.
See conditional discrimination CA–D–B in Fig. 2.

We performed this procedure with differential conse-
quences along 9 Steps. In Steps 1–8, a combination
resulting of interrelating C1 or C2 with A1 or A2 was
presented in all trials (e.g., C1 and A1). Moreover, D1
or D2 alternated randomly across trials as well as the
location of the B stimuli, with the restriction that each
D and B location combination was presented every four
trials. The criterion to advance to the next trial was to
respond correctly in three consecutive trials.

After a child reached criterion in Step 8, Steps 1–8 were
repeated in a random order, until at least five steps were com-
pleted with no errors. After this criterion was accomplished,
Step 9 was presented.

Step 9 had just 16 trials. The eight combinations of auditory
syllables C1 or C2, auditory syllables A1 or A2, and visual
stimuli D1 or D2 were presented twice, once with B1 on the
left and B2 on the right and once with the reverse B1 and B2
locations. The eight combinations appear in Fig. 1. All 16
combinations were randomly presented. If the child obtained
15 out of 16 correct responses, Set 2 began. If not, Step 9 was
repeated for a maximum of three times.

Procedures with Sets 2–4: Teaching the Prerequisites
and Probing with Nahuatl Words

The procedure with Set 2 had three phases: in Phases 1
and 2 we taught the auditory–visual conditional discrim-
inations EF and GH. They were taught just as condi-
tional discriminations AB and CD with Set 1. In Phase
3, we probed the auditory–auditory–visual–visual condi-
tional discrimination GE-H-F; the 16 trials were pre-
sented as conditional discrimination CA–D–B, except
that child’s responses were not followed by differential
consequences. The procedure with Sets 3 and 4 were
analogous to that with Set 2, but condi t ional

discriminations IJ and KL were taught and conditional
discrimination IK–J–L was probed in Set 3, and condi-
tional discriminations MN and OP were taught and con-
ditional discrimination MO–N–P was probed in Set 4).

Additional Data Recording and Interobserver Agreement

All precautions were taken in order to prevent potential cueing
from the experimenter. Another experimenter (the other au-
thor or the assistant) was present in the room on some sessions
to record data in order to calculate interobserver agreement.
Moreover, some sessions were videotaped, especially these
with the emergence probes. Careful observations by the sec-
ond experimenter and subsequent analysis of the tapes indi-
cated that the children’s behavior was always controlled by
the experimental stimuli and not by other sources. Data for
interobserver agreement was recorded in 531 of a total of
1,173 trials (45.3%). A total of 315 trials corresponded to of
Elisa (58% of those that she received recorded in four of nine
sessions) and 216 trials corresponded to Marta (37% of those
that she received recorded in two of four sessions). The two
observers agreed (i.e., they recorded the same response) on
530 trials. Thus, interobserver agreement [(agreements /
(agreements + disagreements) x 100] was 99.8%. The proce-
dure was conducted according to the experimental plan with
the exception that the experimenter presented four additional
trials in Step 7 of Phase 4 for Marta and that he presented a
consequence after a correct response (i.e., a putative reinforc-
er) in the first trial of the probe with the second Nahuatl set
(Set 3) for Elisa; for that reason, Elisa received an additional
probe with a third Nahuatl set.

Results

Elisa

Learning with Set 1

In Phases 1 and 2, Elisa learned the AB and CD auditory–
visual conditional discriminations with no errors, in just 69
trials. In Phase 3, with the auditory–visual–visual conditional
discrimination, she learned with no errors in Steps 1 and 2, but
she failed to master Step 3; therefore, Steps 1–3 were repeated
until she reached criterion on Steps 1–3 by the fourth cycle.
Thereafter, she learned Steps 4 and 5 but did not master Step
6; therefore, Steps 4–6 were repeated. She reached criterion on
all steps. Thereafter, she learned the discriminations of Steps
7–10. These steps were repeated in a different order; Elisa
went through these steps with no errors. In Phase 4,with the
auditory–auditory–visual–visual conditional discrimination
CA–D–B, she reached criterion on Steps 1–8 with just one
error; then, these steps were repeated in a different order.
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She reached criterion in all steps with no errors in three of
them. Overall, she responded with no errors in seven out of
eight steps with the D1–B1 and D2–B2 relations and in four
out of eight steps with the D1–B2 and D2–B1 relations. Thus,
she reached criterion to advance to Step 9. In Step 9, she
responded correctly to all 16 probe trials.

Generalization to Set 2

Elisa learned the auditory–visual conditional discriminations
EF and GHwith no errors, in just 65 trials. In the probe of the
auditory–auditory–visual–visual conditional discrimination
GE–H–F, she responded correctly to all 16 probe trials (see
Fig. 4).

Generalization to Set 3

Elisa learned the auditory–visual conditional discriminations
IJ and KL with no errors, in just 65 trials. In the emergence
probe of the auditory–auditory–visual–visual conditional
discrimination IK–J–L, she responded correctly to all 16
probe trials. The first response, however, was followed by a
positive consequence due to an experimenter’s mistake.
Because 14 of the 16 remaining trials had different sample
combinations, we believe that this potential reinforcement
had little influence in the remaining trials of the test. In any
case, with the purpose of having complete evidence of emer-
gent responding, we decided to conduct an additional gener-
alization probe, with Set 4.

Generalization to Set 4

Elisa learned the auditory–visual conditional discriminations
MN and OPwith no errors, in just 62 trials. In Step 2, with the
M2–N2 relations she responded before the experimenter pro-
vided the prompt, the first response is likely to have been
produced by exclusion (e.g., Stromer, 1986, 1989) after learn-
ing to select comparison N1 toM1 in Step 1. In the emergence
probe of the auditory–auditory–visual–visual conditional dis-
crimination MN–O–P, she responded correctly to 7 of the 16

probe trials. An analysis of her performance showed that she
responded correctly in five of the first eight trials and that
performance decreased to two correct responses in the next
eight trials. On the next day, we programmed to present Step 4
of conditional discrimination MN and OP (Phases 1 and 2).
Elisa made 7 out of 12 correct responses in Step 4 of condi-
tional discrimination MN; thus, the session continued on Step
1 of this conditional discrimination. She mastered conditional
discrimination MN from Step 1 to Step 4 in 53 trials.
Thereafter, the session continued on Step 4 of conditional
discrimination OP and she made 12 out of 12 correct re-
sponses. In the probe of conditional discrimination MO–N–
P, she made 12 correct responses in 16 trials. An analysis of
her performance in two halves showed that she responded
correctly in five of the eight the first trials and seven of the
next eight trials. Thus, correct responding was increasing. We
immediately repeated the probe of conditional discrimination
MO–N–P and Elisa responded correctly to all 16 trials.

Marta

Learning with Set 1

In Phases 1 and 2, Marta learned the AB and CD auditory–
visual conditional discriminations with no errors, in just 67
trials. In Phase 3, with the auditory–visual–visual conditional
discrimination skills, she learned Steps 1–6 with all correct
responses except for two errors, in just 59 trials. Thereafter,
she learned the discriminations of Steps 7–10. These steps
were repeated in a different order; Marta went through these
steps in 91 trials, with 61 correct responses. Shemade errors in
four of the eight steps. In Phase 4, with the auditory–
auditory–visual–visual conditional discrimination CA–D–B,
Marta reached criterion on Steps 1–8, although with errors
in four of the eight steps; then, these steps were repeated in a
different order. She reached criterion in all steps with no errors
in four of them. Steps 1–8 were repeated again in a different
order. She also reached criterion with no errors in four of
them. Steps 1–8 were repeated once more in a different order
one more time. She also reached criterion with no errors in

Fig. 4 Results in the
generalization probes of the
CAD-B conditional
discrimination
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four of them. Again, Steps 1–8 were repeated once more in a
different order. This time, she responded with no errors in five
of the eight steps; thus, she reached criterion to advance to
Step 9. In Step 9, she made all 16 correct responses.

Generalization to Set 2

Marta learned the auditory–visual conditional discriminations
EF and GH with no errors, in just 64 trials. In the emergence
probe of the auditory–auditory–visual–visual conditional dis-
crimination GE–H–F, Marta responded correctly to 9 of the
16 probe trials (see Fig. 4). Therefore, the probe was repeated
again; she responded correctly to 13 of 16 trials. The probe
was repeated again and she responded correctly to all 16 trials.

Generalization to Set 3

Marta learned the auditory–visual conditional discriminations
IJ and KL with no errors, in just 64 trials. In the emergence
probe of the auditory–auditory–visual–visual conditional dis-
crimination IK–J–L, she responded correctly to all 16 probe
trials.

Discussion

The initial goal of the present study was to explore learning a
third-order conditional discrimination. The two children
learned the conditional discriminations with Japanese sylla-
bles with few errors. They learned the simple conditional dis-
criminations AB and CD almost without errors. They learned
the third-order conditional discrimination with errors, but both
children reached the mastering criterion for this conditional
discrimination. These results indicate that such complex pro-
cedure, which involved a number of steps, was useful for
teaching this conditional discrimination to the 8-year-old chil-
dren who participated.

The main goal of the present study was to explore emer-
gence of novel third-order conditional discriminations. Both
children demonstrated the emergence of the novel third-order
conditional discriminations with Nahuatl words as stimuli
with two stimulus sets. These results demonstrated the emer-
gence of this type of conditional discrimination. The emer-
gence shown by the participants of the present study provides
some novel characteristics in comparison with the types of
emergences demonstrated so far. The most interesting novelty
is that the emergent conditional discriminations do not share
any stimulus with the first third-order conditional discrimina-
tion. Instead, the taught and probed third-order conditional
discriminations share the context (including the physical ar-
rangement) as well as the set of relations of each pair of stimuli
in the conditional discrimination (e.g., the first auditory stim-
ulus related to the sample and the second auditory stimulus

related to a comparison; the selection of the comparison indi-
cated by the second auditory stimulus only if the visual sample
is related to the first auditory stimulus). This set of relations is
the key factor that made possible the emergence of the third-
order-conditional discriminations with Nahuatl stimuli. In
stimulus equivalence, the stimuli of the emergent conditional
discrimination have been taught before and have been related
to common stimuli (nodes—e.g., A1 is related to C1 because
A1 was related to B1 and B1 was related to C1; B1 is the
node). Two cases similar to the one of the present research
are the yes–no relations shown by Pérez-González (1994) and
contextual control (e.g., Pérez-González & Serna, 2003). In
these two research reports, comparisons or contextual stimuli
were taught with stimulus sets A and B, and they were probed
with stimulus sets C and D. The key factor was that stimuli C
and D did not have any direct or indirect relation to stimuli A
and B; even though, transfer was possible because the contex-
tual stimuli were the same in the taught and the probed con-
ditional discriminations. Serna and Pérez-González (2003)
demonstrated another case in which the stimuli tested and
probed were different. They taught the XAB conditional dis-
criminations and probed the YCD conditional discriminations.
The participants showed consistent responding. The perfor-
mance varied, however, among participants: some partici-
pants, for example, related C1 to D1 and C2 to D2 in the
presence of contextual stimulus Y1 and the other participant
related C1 to D2 and C2 to D1 in the presence of that contex-
tual stimulus. This performance was possible because there
were two ways to respond consistently according to the con-
textual stimulus. In the present study, however, the partici-
pants showed accurate, predicted performance, in a unique
way. This type of emergence was possible with the third-
order conditional discriminations used here.

Discriminative Processes

Emergence was possible by learning first-, second-, and third-
order conditional discriminations. In other words, this com-
plex verbal behavior was the result of purely discriminative
process. In particular, the children learned first the first-order
conditional discriminations that established sound–visual
stimulus relations, in the form of selecting visual stimuli in
the presence of a given auditory stimulus (in Phases 1 and 2).
Thereafter, they learned to respond to comparisons in the pres-
ence of auditory and visual stimuli (in Phase 3). In these
phases, the children likely learned three general skills that
may be critical: first, they learned that the relation between
the visual sample and the comparisons varied across steps, i.e.,
D1 was with B1 on some occasions (such as Steps 1, 7, and 8
of Phase 3) and D1 was with B2 on other occasions (such as
Steps 2, 9, and 10 of Phase 3). Second, in Phase 3, they learned
that the auditory stimuli worked as prompts for the correct
comparison, in the sense that they indicated the correct
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comparison on each occasion; for example, “ko” (A1) indicat-
ed that comparison B1 was correct. Thus, at this time the
children learned that the auditory stimulus indicated the cor-
rect comparison. Third, in Phase 4, the children learned that
comparisons depended upon the two auditory stimuli. An au-
ditory stimulus was correlated to the comparison (such as it
was learned in the previous phase), and that the other auditory
stimulus was related to the sample. In this regard, the two
children learned this conditional discrimination somewhat
faster than those of Phase 3; it is likely that the children also
learned in Phase 3 a general skill to select the symbol indicated
by the sound, which could have facilitated responding depen-
dent upon the two sounds. Further research should be directed
to answer these questions.

Types of Relations between Stimuli

We presented the relations between pairs of stimuli like
related and unrelated for the sake of simplification. There
are at least two types of processes that may be involved in
the acquisition of the first- and third-order conditional dis-
criminations and in the observed emergences. First, partici-
pants had learned both sample–correct comparisons and
sample–incorrect comparisons. Carrigan Jr. and Sidman
(1992) theorized that learners of a conditional discrimination
could learn control by positive (correct comparison) or
negative stimuli (incorrect comparison) in the presence of a
particular sample. Further, Johnson and Sidman (1993) dem-
onstrated control by negative stimuli. Likewise, class forma-
tion by l, exclussion of positive stimulsihas also been demon-
strated (e.g., Plazas & Villamil, 2018). Second, it is possible
that the participants had learned just control by positive stim-
uli (e.g., A1 to B1 in AB). Then, in half of the trials of
conditional-discrimination CA–D–B, when the sample D of
the trial was not the one indicated by C (e.g., D2 was not
related to C1 in conditional discrimination CD), the correct
comparison was the comparison alternative to the one indicat-
ed by A (e.g., C1 and A1 were the auditory samples and D2
the visual sample in that trial, then the correct comparison was
B2, because D2 was not the stimulus related to C1 in CD—
and B1 was related to A1 in AB); therefore, the correct com-
parison was the alternative stimulus to B1—which is B2).
This type of selection is due to an exclusion process (e.g.,
Stromer, 1986, 1989; see also a recent demonstration by
Alonso-Álvarez & Pérez-González, 2017). It is important to
notice that selection by exclusion could be necessary here in
order for all stimuli in the sample to accomplish a function
regarding comparison selection (if the D stimulus were always
the one related to C, then comparison selection would be de-
termined only by stimulus A—hence, that would be a simple
conditional discrimination). Which process operated in the
present experiment it is impossible to know. Further research
could address this question.

Types of Third-Order Conditional Discriminations and
Types of Emergence

Third-order conditional discriminations are discriminations
that are conditionally controlled by the discriminative stimuli
and three additional (conditional) stimuli. The minimum ar-
rangement is the one shown in the present study; here, selec-
tion between the B discriminative stimuli was controlled by
the C, A, and D stimuli presented on each trial. Because two
stimuli of each type C, A, and D are necessary across trials,
this brings up the number of combinations to 2 x 2 x 2 = 8
combinations for ensuring that comparison selection depends
upon each one of the three stimuli presented in each trial.
Other combinations are possible, such as those used by
Wulfert et al. (1994), which had three comparisons (described
above).

According to the procedures used for teaching and probing,
several types of emergence arise with third-order conditional
discriminations. First, it is likely that a third-order conditional
discrimination could be taught and that equivalent stimuli can
accomplish the same function as one that has been taught. For
example, after learning ABC–Dthird-order and A–J (A1–J1
and A2–J2) simple conditional discriminations, the J stimuli
can replace the A stimuli in that they could produce the same
selections as the A stimuli: if selections of D2 were reinforced
in the presence of A1, B2, and C1, then D2 will be also
selected in the presence of J1, B2, and C1 (in which J1 re-
places A1 in the taught discrimination). This type of emer-
gence has not been demonstrated so far with third-order con-
ditional discriminations, to our knowledge, but it has been
demonstrated with second-order conditional discriminations
(e.g., Bush et al., 1989; Dougher & Markham, 1994; Lynch
& Green, 1991). Second, a more complex type of emergence
has been demonstrated byWulfert et al. (1994): After teaching
third-order conditional discriminations Tone–Background–
A–B and Tone–Background–A–C, they replaced an A, B, or
C stimulus with another stimulus of its same class, but the
classes varied according to the context (tone and background).
Therefore, for example, B3 replaced B1 in the presence of a
context and D1 replaced B1 in the presence of another con-
text. Because of this, the resulting type of emergence is more
complex than just stimulus substitution (as in the first type).
Third, the type of emergence shown in the present study can-
not be explained by stimulus substitutability. Instead some
more complex is necessary, such as the set of relations ex-
plained above. Yet, more types of emergence could probably
result from learning third-order conditional discriminations.

Limitations and Further Research

The present study describes mainly a demonstration for get-
ting this type of emergence. Further studies should replicate
the procedures as well as analyzing variables that can
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influence learning of third-order conditional discriminations
and the emergence processes described here. An interesting
endeavor is to analyze further whether the basic discriminative
processes described here are enough for learning complex
verbal behavior, or if some other verbal behavior processes
are necessary for learning this type of discrimination and in-
fluence the type of demonstrated emergence. Moreover, they
should devise alternative, more efficient, procedures for teach-
ing these discriminations and studying their impact on
emergence.

Applications

The children of the present study learned conditional discrim-
inations that are functionally identical to following instruc-
tions in Japanese; for example, the “shi-ko” expression spoken
by the experimenter was equivalent to say, “if you see ‘shi,’
then select ‘ka,’ and children behaviors were consistent with
following such instruction. Thereafter, the children followed
instructions with the same context with the novel words in
Nahuatl; for example, “ollin–tepec,” equivalent to “if you
see ‘ollin,’ then select ‘tepec.’” Therefore, the children follow-
ed novel instructions—the only skills that the children proba-
bly needed to learn before the probe in order to follow the new
instructions in Nahuatl were the word–symbol relations of the
specific stimuli. Thus, the present study can be applied to
teaching children to follow instructions. Moreover, the type
of emergence shown in the present study was possible for the
type of relations established among the stimuli. Therefore,
processes that involve teaching and generalization of stimulus
relations could benefit from the present study. One such field
is that of analogical reasoning, in which the relations among
two or more stimuli allow the establishment of relations
among stimuli not directly related to the former stimuli.
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