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Abstract

Responding by exclusion is a robust response pattern; however, regular occurrence of responses that
attest the name-object conditional relation does not correspond to consistent learning of the relation. This
study aimed to evaluate learning of name-object relations, after emergence of the conditional relation
in responding by exclusion, through discrimination probes presented to 19 children between 14 and
25 months old. Familiar name-object conditional stimuli were taught as baseline. Control, exclusion,
and discrimination probes found control by stimulus novelty, emergence of name-object relation, and
learning of emergent relation, respectively. If the learning of the emergent relation did not occur, the
teaching by exclusion was inserted. Six participants responded by exclusion. Discrimination probes
attested learning of two name-object relations by three participants. One participant’s responses were
consistent with learning two relations after teaching of emergent name-object relations. Discrimination
probes were found to be an effective measure for learning of emergent name-object relations by small
children.

Keywords: Responding by exclusion, learning by exclusion, discrimination probes, children.

Sondas de Discriminagdo na Avaliagao da Aprendizagem
de Relagoes Emergentes Nome-Objeto por Exclusao

Resumo

O responder por exclusdo ¢ um padrio de resposta robusto, entretanto, a ocorréncia regular da resposta
que atesta a relacdo condicional nome-objeto ndo corresponde a aprendizagem consistente da relagao.
Este estudo visou avaliar a aprendizagem de relagdes nome-objeto, apos a emergéncia da relagdo
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condicional no responder por exclusdo, empregando sondas de discriminacdo as quais foram expostas
19 criangas, entre 14 e 25 meses. Discriminagdes condicionais nome-objeto com estimulos familiares
foram ensinadas para compor a linha de base. Sondas controle, de exclusdo e de discriminacdo
verificaram respectivamente o controle pela novidade dos estimulos, a emergéncia da relagdo nome-
objeto e a aprendizagem da relagdo emergente. Se ndo ocorresse a aprendizagem da relagdo emergente,
inseria-se o ensino por exclusdo. Seis participantes responderam por exclusdo. Sondas de discriminacéo
atestaram a aprendizagem de duas relagdes nome-objeto para trés participantes. Um participante
respondeu consistentemente com a aprendizagem de duas relagdes, apds o ensino da relacdo nome-
objeto emergente. As sondas de discriminac¢do constituiram-se em medida efetiva da aprendizagem de
relagdes emergentes nome-objeto por criangas pequenas.

Palavras-chave: Responder por exclusdo, aprendizagem por exclusdo, sondas de discriminagéo,
criangas.

Pruebas de Discriminacion en la Evaluacién del Aprendizaje
de Relaciones Emergentes Nombre-Objeto por Exclusidon

Resumen

La respuesta por exclusion es un patrdon de respuesta robusta. Sin embargo, la ocurrencia regular de
la respuesta que da cuenta de la relacion condicional nombre-objeto no se corresponde al aprendizaje
consistente de dicha relacion. Este estudio tuvo como objetivo evaluar el aprendizaje de relaciones
nombre-objeto, después de la emergencia de la relacion condicional al responder por exclusion, utilizando
ensayos de prueba de discriminacion a las cuales fueron expuestos 19 nifios, de entre 14 y 25 meses.
Discriminaciones condicionales nombre-objeto con estimulos familiares se ensefiaron para constituir la
linea base. Las pruebas de control, exclusion y discriminacion verificaron, respectivamente, el control
por novedad de los estimulos, la emergencia de la relacion nombre-objeto y el aprendizaje de la relacion
emergente. Si no ocurria el aprendizaje de la relacion emergente, se inserta la ensefianza por exclusion.
Seis participantes respondieron por exclusion. Las pruebas de discriminacion mostraron el aprendizaje
de las relaciones nombre-objeto para tres participantes. Un participante respondio consistentemente con
el aprendizaje de dos relaciones, después de la ensefianza de la relacion nombre-objeto emergente. Las
pruebas de discriminacion se constituyeron como una medida efectiva del aprendizaje de relaciones
emergentes nombre-objeto para nifios pequenos.

Palabras clave: Responder por exclusion, aprendizaje por exclusion, pruebas de discriminacion,
nifios.

Responding by exclusion means the choice
of a stimulus based on the rejection of another
stimulus, or stimuli. In the context of research
on vocabulary acquisition, the term has been
used to refer to the choice of an undefined ob-
ject or referent in relation to a sample (e.g., a
word) which is also undefined, when the latter is
present simultaneously with one or other defined
stimuli. This pattern of choice has been consis-
tently documented in the experimental literature,
both in humans and in animals (e.g., Dixon,
1977; Wilkinson, Dube, & Mcllvane, 1998).
The expression “defined stimulus” refers to

stimuli (sample or comparisons) whose relation-
ship with another stimulus has been established
within or outside the experimental context; ‘un-
defined stimulus’ means stimuli not previously
related to any other stimulus. A novel stimulus,
in turn, refers to those stimuli with which the
participants have never interacted, or which are
being presented for the first time during the ex-
periment.

An important subject of research in the area,
however, arises from an inconsistency in which,
in the exclusion trial a new control stimulus rela-
tion emerges (the undefined sample establishes
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the undefined comparison as the correct choice),
whereas in later trials this control of stimulus
is not maintained (i.e. when the sample is pre-
sented again, the subject may choose a different
stimulus, in its presence). Especially in relation
to learning of words or of auditory-visual rela-
tionship (e.g., name-object or name-figure), re-
cent studies with small children (aged 18 to 36
months) have indicated that a single exposure to
exclusion trials is rarely sufficient for the par-
ticipants to learn the new relation (Domenico-
ni, Costa, de Souza, & de Rose, 2007; Horst &
Samuelson, 2008; Ribeiro de Souza, Gil, & Gar-
cia, 2018; Ribeiro de Souza, Minto de Sousa, &
Gil, 2016; Schmidt, Franco, Lotério, & Gomes,
2016).

To investigate what has been called ‘learn-
ing by exclusion’, in matching-to-sample tasks,
researchers have used a procedure in which, after
the teaching of conditional baseline discrimina-
tions, the participants are exposed to exclusion
probes, in which an undefined sample is present-
ed and the participant has to choose an undefined
stimulus which is presented simultaneously with
one or more defined comparison stimuli. In the
case of choice of the undefined stimulus, evalu-
ation of the learning of the relationship between
undefined sample and comparison is then con-
ducted immediately, usually through different
types of learning probes (cf. Costa, Domeniconi,
& de Souza, 2014).

In the seminal study by Dixon (1977), for
example, after the participants (adolescents with
intellectual disability) having consistently cho-
sen the letters upsilon and theta in relation to
their respective names, by exclusion, they were
presented with probes in which only the two let-
ters and their names alternated with comparisons
and samples, respectively. The author called
these probes ‘discrimination trial probes’. In that
study, in spite of the consistency of the choice
by exclusion, only two of the eight participants
presented a performance consistent with learn-
ing for the first group of stimuli (Greek letters).
For the other groups, the participants presented
a consistent performance: six of the eight par-
ticipants achieved the criterion for the second
group, of Japanese letters; and in the third group,

of Greek letters, six participants scored above
the criterion established in the pre-test and the
other two participants achieved the criterion.

To investigate the factors that influenced
both the choice by exclusion and also the per-
formance in learning probes, some authors de-
veloped various arrangements of trials designed
to make it possible to evaluate the stimulus con-
trol topographies for the responses of the par-
ticipants in the tasks (Wilkinson & Mcllvane,
1997). For this, one of the resources most used
was insertion between the comparison stimuli
of the so-called blank comparison, or mask,
which makes it possible, for example, to evalu-
ate whether the choice by exclusion takes place
even in the absence of a novel undefined stimu-
lus (Costa, Wilkinson, Mcllvane, & de Souza,
2001). The mask may be designated as an incor-
rect choice, or a correct one (when it substitutes
the stimulus related to the sample presented) in a
trial, and allows rejection of all the other stimuli
presented. In this procedure, the mask makes it
possible to identify experimental control of the
effects of choice by the new event, or preference
for a stimulus.

Costa et al. (2014) described the four princi-
pal types of learning probes used in these studies
on exclusion. These probes have the function of
evaluating whether the control of the choice of
undefined stimulus in relation to the same sam-
ple is maintained in later situations, in which the
parameters which made the exclusion possible
are no longer present. The evaluations may re-
quire that the individual once again selects the
stimulus in relation to the same sample present-
ed previously, in the context of novel stimuli or
distractors, or, further, that the individual rejects
the stimulus chosen in the exclusion probe, es-
tablishing a new exclusion relation.

In learning probe 1 (sample: novel unde-
fined stimulus; comparisons: defined stimulus,
undefined present in the exclusion, and mask),
the correct choice depends on rejection of the
stimulus chosen in the exclusion probe in rela-
tion to the novel sample stimulus and the defined
stimulus, resulting in the choice of the mask. In
learning probe 2 (sample: novel undefined stim-
ulus; comparisons: undefined stimulus present in
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the exclusion, novel undefined, and masked), the
correct choice will take place based on the selec-
tion of a novel undefined comparison stimulus
in relation to a novel sample, and also of rejec-
tion of the mask and the stimulus chosen in the
exclusion probe. In learning probe 3 (sample:
undefined stimulus present in the exclusion;
comparisons: defined stimulus, novel undefined
stimulus and mask), the participant must reject a
defined stimulus and a novel undefined stimulus
in relation to the sample of the exclusion probe,
choosing the mask. Learning probe 4 (sample:
undefined stimulus present in the exclusion;
comparisons: undefined stimulus present in the
exclusion, novel undefined stimulus, and mask),
the correct choice has to be made based on the
selection of the undefined stimulus chosen in the
exclusion probe in relation to the corresponding
sample, and the rejection of a novel undefined
stimulus of the mask.

These probes, often used in different
combinations to assess learning, produced
important results to clarify the sources of control
of stimulus that produce responses and learning
by exclusion that are consistent, in children from
age 24 months (Costa et al., 2001; Wilkinson
& Mcllvane, 1997). Based on the criterion of
successes in at least three of the probes, the
evidences of learning in children below the age
of 36 months after only one choice by exclusion
has been scarce (Antoniazzi, Domeniconi, &
Schmidt, 2014; Barbosa, Gomes, Costa, &
Schmidt, 2015; Domeniconi et al., 2007; Ribeiro,
Gallano, Souza, & de Souza, 2016; Ribeiro de
Souza et al., 2016; Schmidt et al., 2016).

These challenging results have justified
the hypothesis as to which factors lead to rapid
learning of novel conditional relations or, more
specifically, of novel words. Some factors
would be related to the characteristics of the
participants, such as age, or size of vocabulary;
others refer to aspects of the procedure — for
example the number of exclusion trials, or the
type of activity (Bion, Borovsky, & Fernald,
2013; Horst & Samuelson, 2008; Langsdorff,
Schmidt, & Domeniconi, 2015; Schmidt et al.,
2016). However, some results suggest that the
performance of younger children could be related
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to certain characteristics of the arrangements of
comparison stimuli in the traditional learning
probes (Ribeiro de Souza et al., 2018; Schmidt
et al., 2016), such as, for example, control by
rejection.

The main factor that sustains this argument
is that some probes (for example, probes with
control by rejection) have produced a larger
proportion of errors than others. The trials in
which the participants errors most are those
that require rejection of the newest undefined
comparison stimuli — type 3 and 4 probes (cf.
Costa et al., 2014; Ribeiro de Souza et al., 2016;
Schmidt et al., 2016). Although the arrangement
that makes possible the rejection of newer
undefined stimuli is important for ensuring
that new relation learned is evaluated based
on different stimulus control topographies,
strengthening the parameters for inference of
learning, it is possible that a bias of choice based
on novelty could affect the results observed.
Some evidences on the choice patterns of
children in situations of learning name-object
relations point in this direction (cf. Horst,
Samuelson, Kucker, & McMurray, 2011).

If the arrangement of stimuli in the learning
outcome trials can increase the probability of
errors by the participants, then the negative
evidences on learning by exclusion in small
children could be being produced by the
methods of evaluation used, especially as a
function of control by novelty arising from
insertion of novel undefined stimuli in the
probes. Consequently, it is important to evaluate
whether other methodologies produce different
results. One alternative would be to employ
the discrimination probes used in many of the
initial studies on exclusion responding (e.g.,
Carr, 2003; de Rose, de Souza, & Hanna, 1996;
de Rose, de Souza, Rossito, & de Rose, 1989;
Dixon, 1977; Mcllvane & Stoddard, 1981). In
discrimination probes, learning by exclusion
is evaluated in trials in which only the stimuli
presented in the exclusion trials alternate as
samples and comparisons. Another alternative
would be to use additional measures that could
serve as indication of learning, such as the
naming responses emerging from choice by
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exclusion (e.g., Costa, Grisante, Domeniconi,
de Rose, & de Souza, 2013). Even though,
especially for small children, the emergence
of naming responses does not necessarily take
place after learning by exclusion (Costa et al.,
2013; Greer & Du, 2015; Ribeiro et al., 2016),
its occurrence presumably suggests that the
name-object relation has been learned.

Thus, this study aimed to evaluate learning
by exclusion of relations between names and
objects through discrimination probes (Dixon,
1977), after the emergence of the conditional
relation in the response by exclusion, in 19 par-
ticipants aged between 14 and 25 months. Also,
it aimed to evaluate whether the positive results
in these probes corresponded to the positive
results in two other types of methodologies of
evaluation of learning by exclusion: three learn-
ing probes (Types 1, 3 and 4) commonly used in
the literature of the area (e.g., Costa et al., 2014),
and naming probes (Costa et al., 2013).

Method

Participants

The participants were 19 children aged be-
tween 14 and 25 months at the beginning of the
experiment (10 boys and 9 girls) recruited in a
day-care center.

Instruments

The initial and final repertory of the children
was evaluated using two instruments. The Den-
ver Il Developmental Screening Test (Franken-
burg, Dodds, Archer, & Bresnick, 1990; version
translated and adapted for use in Portuguese by
Pedromonico, Bragatto, & Strobilus, 1999), and
the Inventario Portage Operacionalizado - 1PO
(“Portage Checklist”; Bluma, Shearer, Frohman,
& Hilliard, 1976, version translated and adapted
to Portuguese by Williams & Aiello, 2001). The
two instruments employed produced the reper-
tory of children as from aged 0 months, and en-
abled reapplication month-by-month.

Materials and Equipment

The visual stimuli were six toys from the
participants’ daily life, and eight toys built with

felt. The auditory stimuli were the names of the
day-to-day toys (/avau/, /bolal, /carro/, /cubol,
Ipalhacinho/, /pocotd/), and pseudo-words for
the felt toys (/fapi/; /beva/; /daga/; /bugu/; /
mido/). The pseudo-words /fapi/ and /beva/ were
adopted from the studies of Ribeiro et al. (2016)
due to being in harmony with the phonological
acquisition typical of the participants’ age range
(Lamprecht et al., 2004). Three of the felt toys
wereexposed, butnevernamed. Various toys were
employed in the play at the end of the sessions.

The toys were exposed in a “teaching note-
book” with adaptation (Almeida, 2014). It con-
sisted of a group of 13 sheets of black stiff card
paper, bound with a spiral. Sheets containing
three transparent plastic bags for presentation of
the objects were interspersed with black pages,
which were exposed in the interval between
trials. The pages measured 65cm wide x 35cm
high, and the transparent plastic bags were 18cm
wide x 24cm high, separated by a distance of
3cm, at 10cm from the upper margin and lem
from the lower margin. A Sony® Cyber-Shot
DSC W610 14.1MP digital video recorder was
used to record the sessions, focusing on the ex-
perimenter (female), the participants and the
teaching notebook.

Experimental Situation

The experimental sessions were held in
a room of the day-care center with an area of
10m?, close to the day nurseries.

Procedure

Data collection. The session had an aver-
age duration of four minutes, and took place on
average four times a week, over a period be-
tween five and eight months. The experimenter
(female) and participant remained sitting on the
floor, facing each other, with the teaching note-
book or the toys between them. When the ex-
perimental tasks were completed, there were two
minutes of free play (Gil, Oliveira, de Sousa,
& Faleiros, 2006) with toys that were different
from the experimental stimuli. Prior to the data
collection there was a period of four weeks for
familiarization between the researcher (female)
and the participants.

Trends Psychol., Ribeirao Preto, vol. 26, n° 4, p. 2249-2265 - December/2018



2254

The procedure consisted of three phases:
Phase 1 — teaching of baseline conditional dis-
criminations; Phase 2 — teaching of response to
the mask, baseline teaching with the mask and
control probes; Phase 3 — exclusion and learning
probes. Learning was evaluated by three proce-
dures: discrimination probes; learning probes,
and naming probes. The criteria of learning from
the emerging relations was 100% success in the
discrimination probes. The subsequent learning
probes and naming probes were used as addi-
tional measures of retention, due to their consis-
tency in the literature of the area (cf. Costa et al.,
2014). If the criterion was not achieved, a fourth
phase was carried out which consisted of a block
of teaching by exclusion (with differential rein-
forcement) followed by discrimination, naming
and learning probes.

A correction procedure was employed for
cases of absence of selection response. The
sample was spoken every three seconds, for 30
seconds, until the child touched one of the bags.
If no response took place, a new trial was ini-
tiated. Choices in accordance with the sample
were followed by praise and access to the ob-
ject for approximately 60 seconds. Choices not
in accordance with the sample were followed by
silence by the researcher and restriction of ac-
cess to the object. If the participant issued two
errors, in selection of the comparison stimuli, the
session was ended.

The baseline teaching sessions comprised
six trials: success in the trials produced rein-
forcement in a continuous reinforcement sched-
ule (CRF) or variable-ratio schedule (VR2).
The criterion for learning was six successes in
six trials; or five successes in six trials, in two
consecutive sessions. The blocks of probes were
programmed with eight trials, with the exception
of the control probe. All the probe trials (control,
exclusion, discrimination, learning and naming)
were carried out in extinction and the learning
criterion was success in all the probe trials of the
session.

Phase 1 — Establishment of the condi-
tional discriminations with familiar stimuli
(baseline — BL). The trials began with presenta-
tion of a sample through the following instruc-
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tion: “(child’s name), pick up the (name of the
object)”. Then, the comparison stimuli were
presented in the learning book (exposure of
one, two and three comparison stimuli). Choices
(point to, or touch) of the designated stimulus as
correct were followed by praise and access to
the object for about 60 seconds, in CRF. Incor-
rect choices were followed by a period of silence
by the experimenter where there was restriction
of the participant’s access to the object, and the
start of a new trial. The session was ended if the
participant issued two errors distributed over the
length of the session.

In the first phase of the teaching each one
of the name-object relation were taught sepa-
rately in sessions in which one sample stimulus
and a comparison (S+) were presented. Imme-
diately following this, the same procedure was
carried, but in each trial two comparison stim-
uli were presented (the S+ and one of the S-‘s).
Finally, a session was carried out in which the
three sample and comparison stimuli alternated
over the course of the trials (two trials for each
sample). The quantity of comparison stimuli was
gradually increased. If the participant did not
achieve the criterion in three sessions, the group
of stimuli was substituted (/cubo/, /palhacinho/,
/pocotd/).

Phase 2 — Teaching of response to the
mask. The objective of this phase was to teach
the participants to choose the opaque plastic bag,
as a blank comparison (Sertori, 2013). The pro-
cedure of fading in of the mask was carried out
by gradual addition of sheets of semitransparent
paper between the plastic bag and the object,
making it more opaque over the course of six
trials. The teaching was carried out in three ses-
sions of six trials for each stimulus (one sample
stimulus and one comparison stimulus), in CRF.
The criterion for learning was six successes in
six trials.

Teaching of baseline (BL) relations with
mask. In this phase the relations taught in Phase
1 were presented in teaching sessions in which
the mask was presented as a comparison stimu-
lus. The trials began with presentation of an au-
ditory sample (instruction) and, in the interval
of two seconds, the comparison stimuli were
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Table 1
Experimental Design

Phases Task N°. of trials Sample *®*  N°of CoS Reistlf}(l)é;;client Cri(t;or)ion
Baseline 18 D1,D2,D3 1 CRF 100
WitLOHt Baseline 6 D1,D2,D3 2 CRF 100 or 83 (2x)
mask Baseline 6 DI1,D2,D3 3 CRF 100 or 83 (2x)
Teaching of mask 18 D1,D2,D3 1 CRF 100
response
Baseline 6 D1,D2,D3 2 CRF 100 or 83 (2x)
Baseline 6 D1,D2,D3 3 CRF 100 or 83 (2x)
Baseline 6 DI1,D2,D3 3 VR2 100 or 83 (2x)
2 Probe
With mask g eline 4 D1,D2,D3 3 VR2 100
Control 2 D1, D3 3 Ext 100
Probe
Baseline 4 D1,D2,D3 3 VR2 100
Control 2 I5 3 Ext 100
Probe
Baseline 2 D1,D2,D3 3 CRF 100
Exclusion 2 11; 12 3 Ext 100
3 Discrimination 2 11; 12 3 Ext 100
With mask  Naming 2 11; 12 Ext
Probe
Baseline 2 D1,D2,D3 3 CRF 100
Learning 6 I1;12;13;14 3 Ext
Teaching
Baseline 2 D1, D3 3 VR2 100
Exclusion 6 I1;12 3 CRF 100
Naming 2 I1; 12 Ext
With fnask Probe
Baseline 1 D1,D2,D3 3 CRF 100
Discrimination 2 11; 12 3 Ext 100
Learning 6 11;12;13;14 3 Ext
Naming 2 I1; 12 Ext
Notes. N° Cos=number of comparison stimuli; CRF=continuous reinforcement; VR2= variable ratio 2; Ext=extinction.

“Defined stimuli: D1= auau [dog]; D2 = carro [car]; D3 = bola [ball].
®Undefined stimuli: 11 = fapi; I2 = beva; I3 = daga; 14 = blugu; 15 = mido.
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presented in the teaching notebook (two and
three comparison stimuli); in all the sessions, the
empty comparison (mask) substituted the S+ in
one half of the trials. Discrimination between the
two relations was taught, in CRF. After the cri-
terion had been achieved, sessions in CRF were
presented with the three baseline relationships.
After the participant achieved the criterion, a
session with a variable ratio 2 schedule was car-
ried out as a preparation for the probes.

Control probes. At the end of the teaching
of the baseline a session was held of six trials
comprising four baseline trials and two control
probe trials. The first control probe evaluated
the occurrence of control by novelty. A defined
sample of the BL (DS1 or DS3) was presented
and the comparison stimuli were: a defined ob-
ject, a novel undefined object (UC7 or UCS) and
the mask. Responses to UC7 or UC8 suggested
a control by the novel item. The second control
probe verified whether the mask was actually an
alternative of choice for the participants. The
sample was an undefined word spoken (USS, /
mido/) and the comparison stimuli were two de-
fined objects and the mask.

Phase 3 — Exclusion, discrimination, nam-
ing and learning probes. The probe sessions
comprised eight trials. All the baseline trials
were reinforced, while the probes were carried
out in extinction. In the first probe session, two
baseline trials were presented, two exclusion
probes, two discrimination probes between the
novel relations, and two naming probes. Success
in the exclusion probes was a condition for ex-
posure to the other probes. The second session
comprised: two baseline trials, six additional
learning probes and two naming probes. The
criterion used to attest to occurrence of learning
by exclusion was the correct choice in the two
discrimination probes of the first session, but, for
purposes of comparison, the learning and nam-
ing probes were used as additional measures.

Exclusion probes. In the exclusion trials
the sample was an undefined word (US1 or US2,
/fapi/ or /beva/), and the comparisons were a de-
fined object, and an undefined object (UC1 or
UC2) to the mask. Responses to the undefined
objects were considered responses by exclusion.
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Choices of the mask led to end of the session and
holding of a new session in which the mask was
replaced by another defined object, to increase
the probability of choice of the undefined stimu-
lus and permit evaluation of the learning.

Discrimination probes. The discrimination
probes presented the structure originally used by
Dixon (1977), in which only the novel stimuli
(presented in the exclusion probes) were pre-
sented as sample or comparison. In these trials,
the sample was one of the two undefined words
presented in the exclusion (US1 or US2, /fapi/ or
/beva/), and the comparison stimuli were the two
undefined objects (UC1 and UC2) and the mask.
Choices of the comparison corresponding to the
sample would indicate learning.

Naming probes. At the end of the ses-
sion of discrimination probes, two trials were
made, one for each undefined stimulus /fapi/ e
/beva/. In these trials, the undefined object was
presented by the experimenter accompanied by
the instruction: “(name of child), what is its/his
name?”. The objective was to find out whether
the tact responses (Skinner, 1957) relating to the
objects would emerge. Responses corresponding
point by point with the name of the undefined
stimulus (US) were considered correct.

Learning probes. The structure and name
of the probes were based on the classification
supplied by Costa et al. (2014). The first probe
(Type 4) presented as sample the stimulus of
the exclusion probe (US1 or US2), and the com-
parison stimuli where the object chosen in the
exclusion probe (UC1 or UC2), a novel object
(UC3 or UC4) and the mask. Responses to the
stimuli UC1 or UC2 were considered consistent
with learning of the relationship of word/figure
matching, based on the selection control (sample
— S+ relation).

In the second probe carried out (Type 3),
the sample stimulus of the exclusion probe was
presented (US1 or US2), and the comparison
stimuli were a defined stimulus (DC), a second
undefined stimulus (UC7 or UC8) and the mask.
Responses to the mask were considered indica-
tive of learning. Another learning probe (Type 1)
presented a second undefined stimulus as sample
(US3 or US4), and the comparison stimuli were
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a defined stimulus (DC), the stimulus chosen
in the exclusion probe (UC1 or UC2) and the
mask. Selection of the mask suggested rejection
of the undefined stimulus chosen in the exclu-
sion probe (supposedly already known on the
occasion of the exclusion) and formation of a
new relationship (novel name-object). In these
probes, the learning of the word/figure matching
was demonstrated based on the rejection control
(sample — S— relation).

After this session, if the criterion of learning
in the discrimination probes had been achieved,
the experiment was terminated for that partici-
pant. If not, the procedures of teaching by exclu-
sion were begun (Table 1).

Phase 4 — Teaching by exclusion. The
objective of this phase was to verify whether a
presentation of reinforcement contingent upon
the choices by exclusion would cause learning
of the novel auditory-visual relations in children
that had not demonstrated it previously (e.g.,
Carr, 2003). The session of teaching by exclu-
sion comprised 10 trials: two baseline trials, six
trials by exclusion, and two naming probes. The
baseline trials were conducted in VR2, the trials
at teaching by exclusion were in CRF, and the
naming trials were in extinction.

A probe session was then immediately held,
comprising nine trials: a BL trial (CRF), two dis-
crimination probes and six learning probes (all in
extinction). The criteria for learning of the emer-
gent relation was 100% success in the discrimi-
nation probes. If the criterion was achieved, two
naming probes were carried out, in extinction. If
the criterion was not achieved the teaching ses-
sions by exclusion were held once again, up to
the maximum number of three repetitions.

Data analysis. The data were analyzed by
calculation of a percentage of correct choices
of the participants during the baseline teaching,
or on the basis of the parameters described of
choices indicative of exclusion or learning, and
of control by novelty. The naming responses
were analyzed based on the point-to-point cor-
respondence between the participant’s verbal re-
sponse in reaction to the object and the spoken
words used as sample.

Agreement between observers. Thirty per
cent of the records of the session (73 sessions,

337 trials) were analyzed by two independent ob-
servers to establish an index of concordance be-
tween observers. The calculation was carried out
by dividing the number of trials in which there
was agreement by the number of agreements
plus the number of disagreements, multiplied
by 100 (cf. Kazdin, 1982), relating to the par-
ticipants’ choice and responses. The percentage
of agreement between the observers was 100%.

Evaluation of the integrity of the behavior
of the applier in execution of the procedure.
In 73 sessions, two observers examined the com-
patibility of the behaviors of the applier in re-
lation to the experimental plan, with reference
to: instructions to the participants, comparison
stimuli presented in each trial, and consequences
released related to success or error committed
by the participant. The calculation made was the
same as for the participants’ choice responses
(cf. Kazdin, 1982). The percentage of concor-
dance between the observers for the applier’s
behaviors was 97%.

Ethical Procedures

The project was approved by the Human
Research Ethics Committee of the Federal Uni-
versity of Sdo Carlos (case 1.088.954 of June
9, 2015), according to the recommendations of
Resolution 466/2012. The director (female) of
the day-care center authorized carrying out of the
research. The participation of the children was
authorized by parents or guardians, who signed
the Free Consent Form (in Portuguese, ‘TCLE”).
The parents were informed on the objectives of
the research and the tasks that the children would
carry out with the researcher.

Results

In the Denver II Triage Test adapted to Por-
tuguese (Pedromonico et al., 1999), 11 partici-
pants presented indications of development risk:
three (P3, P6 and P11) in the factor language,
three (P1, PS5 and P11) in the personal life and
social factor and eight (P1, P9, P11, P12, P13,
P14, P15 and P16) in the gross motor develop-
ment factor in the initial evaluation. In the final
Denver II Triage Test, eight presented indica-
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tions of risk for development: two (P3 and P11)
in the language factor and eight (P1, P3, PS5, P7,
P8, P9, P10 and P11) in the gross motor develop-
ment factor — see Table 2. The others presented
typical development.

In the initial evaluation of the Inventdario
Portage Operacionalizado, 1PO (Williams &
Aiello, 2001), for the areas of language and cog-
nition there was performance lower than 80%
in relation to the performance estimated by IPO
for all the participants. In the final evaluation of
IPO, performance remained below 80% for 16
participants in the area of language (P1, P2, P3,
P4, P5, P6, P7, P8, P9, P10, P11, P12, P13, P14,
P15 and P16), and for 14 participant in the area
of cognition (P1, P2, P3, P4, PS5, P6, P7, PS§, P9,
P10, P11, P12, P13 and P16). However, there
was an increase in the score of each one of the
participants from the first to the last evaluation,
as shown in Table 2.

Six participants (P6, P14, P15, P17, P18 and
P19) responded by exclusion. Discrimination
probes attested that learning of two name-object
relations for three participants (P6, P14 and P19)
had taken place. One participant (P17) respond-
ed consistently with learning of two relations in
the teaching of the name-object relations, after
one exclusion probe and three trials similar to
the exclusion trial. The participants did not show
learning in the additional measures — learning
probes (1, 3 and 4) and naming probes.

Phase 1 — Establishments of Conditio-
nal Discriminations with Familiar Stimuli
(baseline — BL)

Seven of the 19 participants (P5, P6, P14,
P15, P17, P18 and P19) achieved the criteria of
learning of the three baseline auditory-visual
conditional relations. The performance of the
participants in the BL trials remained accurate
during the other phases of the procedure. All
the participants achieved the criterion in the first
phase of the baseline training, in which only
one sample stimulus was presented. During the
teaching with two comparisons, 11 participants
achieved the criterion. In the session with three
comparisons, four of those 11 participants (P4,
P8, P9 and P13) did not achieve the criterion.

Souza, L. M.R,, Gil, M. S. C. A,, Garcia, L. T.

Phase 2 — Teaching of Response
to the Mask and Teaching of the
Baseline (BL) Relations with Mask

All the seven participants (P5, P6, P14,
P15, P17, P18 and P19) that reached this phase
learned to choose the mask (opaque recipient),
in three sessions (each defined stimulus was pre-
sented six times). Six participants (except P6)
achieved the criterion in the session with two
comparison stimuli, and two participants (P14
and P15) did not achieve the criterion of learning
for the baseline discriminations with the mask
in the sessions with three comparison stimuli, in
CRF. One participant (P5) did not achieve the
criterion for learning for the session with three
comparison stimuli in VR2, and was not exposed
to the tests because she had left the day-care cen-
ter and terminated participation in the study. The
participants P6, P14, P15 and P19 were exposed
to the probes phase even not having achieved the
criterion, because they presented stability in per-
formance and due to the approach of the end of
the school year, which would result in the end of
the experiment.

Control Probes

All the participants that reached this stage
(P6, P14, P15, P17, P18 and P19) reached the
criterion in the control probes, that is to say, they
chose the defined object in the trials in which
the sample was a defined word of the BL, and
the comparison stimuli were the defined object
(DC1 or DC3, correct response), one novel un-
defined object (UC7 or UCS8) and the mask. In
the trials in which the sample was an undefined
spoken word (USS5, /mido/) and the comparison
stimuli were two defined objects and the mask,
all the participants chose the mask.

Phase 3 — Exclusion Probes

The two trials in this probe were to establish
whether the participant selected the undefined
objects (UC1 or UC2) when the undefined words
(US1, /fapi/ or US2, /beva/) were presented as a
sample. Four participants presented the response
consistent with the exclusion in the first block
for the two novel relations presented. Two par-

Trends Psychol., Ribeirao Preto, vol. 26, n° 4, p. 2249-2265 - December/2018



2259

Discrimination Probes for Evaluating Learning of Emergent Name-Object Relations

by Exclusion.

Trends Psychol., Ribeirao Preto, vol. 26, n° 4, p. 2249-2265 - December/2018

6 [4] JelIoN 123 123 9 0¢ [eWION S¢ W/61d
Y01 148! [eWIoN 8¢ LT IL 89 [eWIoN vC 4/81d
6 68 [eWION LT 9¢ L9 LS [eWIoN €C W/LTd
L9 6¢ [euIoN 1T 9 194 ST L1 W/91d
L8 SL [eUION S¢ S¢ % S¢ RN L1 W/S1d
L8 8L [eUIoN 194 194 (44 IC RN L1 d/v1d
L9 % [eUIoN 1T 123 9¢ st L1 W/eld
L9 194 [eWION 1T 9 6¢ AT L1 d4/¢1d
9 S¢ AT 0¢ LE L RO L1 W/T1d
9 0s ST 0¢ (474 8¢ [eULION L1 N/01d
IL 19 ST 0T (4% 9¢ ST L1 IN/6d
L9 9% ST 0T 9 194 [eWIoN 91 d4/8d
IL 139 ST 0T 9% 8¢ [eWION 91 d/Ld
6L ¥9 [eUIoN 144 14 (4% 81 ST 91 4/9d
8¢ 8¢ st 6l (44 ! ST Sl d/6d
9 6¢ [elIoN 6l 133 IC [euIoN Sl N/¥d
8¢ 4 ST 81 (44 81 ST 14! d/ed
9 6¢ [elIoN 81 LE IC [eWIoN 4! IN/Td
9 9¢ ST L1 LE 194 ST 14! d4/1d
uonugo) o3en3ue] uonugo) o3en3ue]
1897, o3er1], (sqyuowr) (sqyuowr) 1897, o3er1], (syyuour) Juedionieg
11 JoAuog puo je o8y uoIsnjoxo 98y 11 JoAuog 1e)s Je oy o
a8ryuaoiad sse0ons Od] a8rjuaoiad ssaoons Od]

[LIENR

uorsnpPxy 38 38y “(OdI) opezijeuoneidd(Q 33€)104 OLIBIUIAUY Y} UI SSIIING JO IFvIUNIIJ s3], 3SeLL], [T JAUd( A3V “1opudn) ‘syuednied Jo UONBZLIdIIBIRYD
7olqel



2260

ticipants chose by exclusion only in the second
probe. In the first probe carried out, P6 selected
the defined stimulus, and P17 selected the mask.
A new session was carried out with an exclusion
probe for the relation USI-UC1 (comparison
stimuli: two defined objects and one undefined
object), substituting the mask by a defined ob-
ject. On that occasion, both the participants
achieved the criterion for the US1-UCI relation
(see Table 3).

Discrimination Probes

The two trials of these probes were to estab-
lish whether the participant’s choice was under
the control of the relations that emerged in the
exclusion probe. Three participants, P6, P14 and
P19, achieved the learning criterion of the two
emergent relations.

Naming Probes

No participant presented vocalizations cor-
responding to the sample stimuli presented in the
exclusion probes (Table 3).

Learning Probes

Table 3 shows the participants’ choices in
the three learning probes. No participant demon-
strated learning on the basis of these trials, that
is to say, chose the correct stimulus in the three
types of learning probe. One participant, P17,
chose correctly in two types of learning probe
for the I1 and 12 in two types of probes (learning
3 and learning 1). P6 and P19 presented perfor-
mance consistent with the learning of the US1—
UCI relation in two types of probe (learning
probes 4 and 1, and 3 and 1, respectively).
Phase 4 — Learning by Exclusion

Of the two participants that carried out this
phase, one participant (P17) achieved the criteri-
on in the two discrimination probes after four ex-
posures to exclusion trials (one exclusion probe
and three trials similar to the exclusion trial) for
each undefined stimulus (I1 and 12). Participant
P18 presented consistent success for the 12 rela-
tion in the three discrimination probes; however
she did not reach the learning criterion of the
study. In relation to the learning probes (learning

Souza, L. M.R,, Gil, M. S. C. A,, Garcia, L. T.

1, 3, and 4), neither of the two participants pre-
sented success in the three probes in one single
session.

In the naming probes participant P17 issued
the verbalization /beca/ when presented with
stimuli I1 and I2 after the first teaching by ex-
clusion, and issued the verbalizations /atata/ for
I1 and /uataki/ for 12 after the probes. The par-
ticipant P18 issued the verbalizations for 11 and
12, respectively: /pafi/ and /beco/ after the first
teaching; /eu ndo sei/ and /beva/ after the second
teaching; and /€ beva/ and /¢ beva/ after the third
teaching.

Discussion

The objective of the study was to evaluate,
in children aged 14 to 25 months, learning by ex-
clusion of relations between names and objects
employing discrimination probes. Additionally,
it aimed to compare the performance of the par-
ticipants in the discrimination probes with the
performance in the learning and naming probes.
In this study, of the 19 participants that began
the experiment, two achieved the baseline crite-
rion and carried out the probe stages. Four par-
ticipants (P6, P14, P15 and P19) presented stable
performance (even though they had not achieved
the baseline learning criteria), and carried out the
probe phases. Of the eight participants who did
not achieve baseline criterion during the teach-
ing with two comparison stimuli, three presented
choice by preference for a specific stimulus (P2:
D3; P11: D6; and P16: D3) and four presented
preference for a specific position (P1 and P2:
left; P3 and P16: right). Of the four participants
who did not achieve criterion in the teaching
with the three comparison stimuli, three partici-
pants presented a preference for one stimulus
(P4: D6; P9: D3 and P13: D3) and one partici-
pant responded under control by position (P13:
center). The establishment of control of stimuli
by characteristics that were irrelevant to the ex-
perimental arrangement, to the detriment of the
control of stimuli programmed by the experi-
menter, appears to have produced the children’s
performance in teaching of the baseline relation-
ships (Dube & Mcllvane, 1996).
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Table 3
Participants’ Choices in the Exclusion, Discrimination, Naming and Learning Probes

Part. Exclusion Discrimination Naming
Undefined 1 Undefined 1 Undefined 1
Und1 Def M Undl  Und2 M [Fapi/
P6 1 1 0 1 0 0 -
P14 1 0 0 1 0 0 -
P15 1 0 0 1 0 0 /beu/
P17 1 0 1 0 1 0 fudu/
P18 1 0 0 1 0 0 1€, eu ndo seil
P19 1 0 0 1 0 0 -
Undefined 2 Undefined 2 Undefined 2
Und2 Def M Und2  Undl M /Beval
P6 1 0 0 1 0 0 -
P14 1 0 0 1 0 0 /be/
P15 1 0 0 0 1 0 /beu/
P17 1 0 0 0 1 0 fué/
P18 1 0 0 0 0 1 /eu nio sei, é/
P19 1 0 0 1 0 0 -
Part. Learning 4 Learning 3 Learning 1
Undefined 1 Undefined 1 Undefined 3
Undl  Und3 M M Def Und7 M Def Undl
P6 1 0 0 0 0 1 1 0 0
P14 1 0 0 0 0 1 0 0 1
P15 1 0 0 0 0 1 0 1 0
P17 0 1 0 1 0 0 1 0 0
P18 0 1 0 0 0 1 1 0 0
P19 0 1 0 1 0 0 1 0 0
Undefined 2 Undefined 2 Undefined 4
Und2 Und4 M M Def Und8 M Def Und2
P6 0 1 0 0 1 0 0 1 0
P14 0 1 0 0 0 1 0 0 1
P15 0 1 0 0 0 1 0 1 0
P17 0 0 1 1 0 0 1 0 0
P18 0 1 0 0 0 1 0 0 1
P19 1 0 0 0 1 0 0 1 0

Notes. Numbers in bold represent the right choice for each probe. Part.= participant. Def.= defined stimulus; Ind.= undefined
stimulus; M= mask. (-) = absence of naming.
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The six participants that presented stability
in the baseline performance obtained 100% suc-
cess in the control probes, attesting to the stabil-
ity of the discriminations taught. This result is
important, because it reduces the possibility that
participants’ choices in the subsequent probes be
interpreted only on the basis of control by novel-
ty of stimuli. In the exclusion probes, regular oc-
currence of response by exclusion was observed
for the six participants, aged between 24 and 33
months, results consistent with those indicated
by literature (e.g., Antoniazzi et al., 2014; Bar-
bosa et al., 2015; Costa et al., 2013; Costa et al.,
2001; Dixon, 1977; Domeniconi et al., 2007;
Ribeiro & Schmidt, 2015; Ribeiro et al., 2016;
Schmidt et al., 2016; Wilkinson & Mcllvane,
1997). As well as the consistent response in the
choice of the undefined object when presented
with the undefined name, the response by exclu-
sion was also consistently observed in the other
type of control probes, in which no undefined
stimulus was presented and the exclusion of the
defined stimuli would result in selection of the
mask (opaque plastic bag).

In relation to the evaluation of learning, the
initial hypothesis was that the use of discrimi-
nation probes could increase the probability of
performances consistent with learning after only
one choice by exclusion, when compared to the
other measures. The choice in the discrimination
probes was carried out between the undefined re-
lations emerging by exclusion, with the absence
of novel stimuli or distracting factors present
in the traditional learning probes. As observed,
three participants (P6, P14 and P19) achieved
the criterion in the discrimination probes, while
none of them achieved the criterion in the tradi-
tional learning probes (success in all the three
probes, namely learning 1, 3 and 4). It is im-
portant to highlight that in the exposure to the
exclusion probe and discrimination probes, the
participants were aged 24, 25 and 33 months,
respectively, eight months more than they had
at the beginning of the teaching of baseline re-
lations.

Two participants (P17 and P18) carried out
the teaching by exclusion phase and presented
success for all the trials similar to the exclu-
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sion trial. One participant (P17), at the time 27
months old, achieved criterion in the discrimi-
nation stages after one exclusion trial and three
trials similar to the exclusion trial. Participant
P18, aged 28 months, succeeding in the three
discrimination probe trials for the relation 12 /
beva/, which suggests learning for only one rela-
tion (12).

The results indicate that the discrimination
probes, carried out after the trials at response
by exclusion (de Rose et al., 1996; de Rose et
al., 1989; Dixon, 1977; Mcllvane & Stoddard,
1981), presented themselves as a viable alter-
native for measuring learning of emergent con-
ditional discrimination. It is important to point
out that the parameters that permitted choice by
exclusion are not presented in these trials (base-
line defined comparisons). Even so, the four
participants (P6, P14, P17 and P19) responded
correctly to the discrimination probes, indicating
the acquisition of a novel name-object relation
without prior teaching.

At the same time, according to the analysis
made by Costa et al. (2014), in a computation of
the performance of all the participants below 36
months old, 10 (9.7%) of 103 children presented
results indicative of learning (success in the three
probes 1, 2 and 3, or probes 4, 3 and 1 of learn-
ing): these figures were the total of the following
results in the following studies: in the study of
Domeniconi et al. (2007), one in six participants;
in the study by Antoniazzi et al. (2014), one in
10 participants; in the study by Barbosa et al.
(2015), one in 10 participants; in the study by
Ribeiro et al. (2016), one in 21 participants; and
in the study by Schmidt et al. (2016), six in 56
participants. Overall, the participants presented
success in one or two probes (e.g., Ribeiro et al.,
2016; Schmidt et al., 2016). This pattern was
also observed in this study, by replicating the
results found in the literature and expanding the
sample of participants. The rate of successes in
each probes, in Phase 3, was 41% for learning
1, 25% for learning 3 and 33% for learning 4,
indicating better performance in the control by
rejection. The analysis of the patterns of error
in these probes indicated that seven of the nine
errors presented in learning probe 3 referred to
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the choice of the newest undefined object (Unde-
fined 7 or Undefined 8). Similarly, seven of the
eight errors in the learning 4 probes were choices
of Undefined 3 or Undefined 4. Similar results
were observed in other studies with children of
the same age (e.g., Ribeiro de Souza et al., 2018;
Schmidt et al., 2016) and corroborated the evi-
dence that control by novelty exerts influence on
the patterns of choice of children in analogous
tasks (Horst et al., 2011).

Even though four participants (P6, P14, P17
and P19) presented learning of the emergent re-
lationships by exclusion, the learning of the au-
ditory-visual conditional relations was not a suf-
ficient condition for the participants to name the
objects. In the naming probes (tact responses,
Skinner, 1957), no participant named the stim-
uli. And for those that did name them, there was
not a sufficient condition to precisely specify
the topography in the naming. In the naming the
control demanded is for the relationship between
the word spoken and the object, with the object
present. The two words relating to the emergent
relations shared multiple differences (differenc-
es between more than half of the phonemes), and
the objects shared multiple differences (colors
and format), instead of words and objects with
critical differences, which could increase the de-
gree of complexity of the task (Souza, Almeida-
Verdu, & Belivacqua, 2013). Participants P17
and P18 presented partially corresponding ver-
balizations in sessions of teaching of the emer-
gent name-object relations (P17 said: /beca/ for
12; /pafi/ for 11; and P18 said: /beco/ for 12).
These results are confirmed by the literature: the
speech, especially of small children, does not
correspond, or corresponds only partially, to the
sample-word (Costa et al., 2014). Future studies
could investigate whether, and under what con-
ditions, the naming probes can help to monitor
the control relations present in the learning of the
emergent relations by exclusion.

The results suggest that the discrimination
probes may serve to make up a proposal for
evaluation of learning by exclusion that is less
subject to the interferences of other sources of
control (comparison stimuli of the relationships

that emerged in the exclusion, without the pres-
ence of novel or distracting stimuli, as happens
in traditional learning probes). However, fur-
ther studies need to be made to ensure the reli-
ability of the procedure. It is important to point
out that the number of probes used in this study
was comparatively low in relation to prior stud-
ies (de Rose et al., 1996; de Rose et al., 1989;
Dixon, 1977; Mcllvane & Stoddard, 1981). Con-
sequently, future studies should employ a larger
number of trials to evaluate learning, to reduce
the possibility that the performances observed
take place by chance. Additionally, considering
the rapid changes in the repertoire of the partici-
pants at this age range, an increase in the score
of each one of the participants was observed
from the first to the last IPO evaluation, as was
also observed a reduction of participants with
an indication of development risk in the Den-
ver II; future investigations should also evaluate
whether the instruments used have shown them-
selves to be predictors of the results produced by
the participants.
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