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Resumo

Na pesquisa sobre controle de estimulos emergerge identidade generalizada e formacédo
de classes de equivaléncia) com o procedimentcadsamento ao modelo, é comum utilizar
protocolos de testes de repertério emergente rénaiasde reforcamento. O uso desse tipo de
protocolo de teste, contudo, pode ser dificil caeis ndo humanos: ele pode produzir
resultados negativos em fungdo da extingdo discada do desempenho que estd sendo
testado. O objetivo deste estudo foi criar condigfara testar desempenhos emergentes na
auséncia de reforgamento com um macaco-prego cojeitosque apresentava altos indices de
desempenho em testes de pareamento ao modelogmtidatie, aplicados com reforgamento.
Foi usado um procedimento de pareamento ao modehoatraso zero. Testes sucessivos de
identidade foram arranjados de forma que as tgatatie teste eram inseridas entre tentativas
de linha de base. Sessdes de teste com reforcam@mbpalternadas a sessdes de teste sem
reforcamento e a sessdes de retomada de linhasdecben reforcamento intermitente. Estas
condicdes foram suficientes para manter o desenopesitm acima do acaso na grande maioria
dos testes (20 sessbes de um total de 21). O npoago mostrou capacidade de desempenhar
IDMTS com sucesso, inclusive com estimulos completge novos, em sessdes com ou sem
reforgamento. Estudos futuros podem usar o mesrinedmento para testar desempenho
emergente em tarefas de pareamento ao modeloaaibitom sujeitos ndo humanos. © Cien.
Cogn. 2009; Vol. 14 (2): 002-011.

Palavras-chave pareamento ao modelo por identidade; testes sem
reforcamentoCebus apella

Abstract

In the research on emergent stimulus control (egeneralized identity matching and
equivalence class formation) with matching to samptocedure, it is common using test
protocols for emergent repertoires in the absenterainforcement. There are, however,
problems in the use of this type of test protodth won-human subjects: negative results can
be attributed to discriminated extinction of perfmnce during tests. The objective of the
present study was to create conditions to carrytests in the absence of reinforcement with a
capuchin monkey with history of highly accurate ntitg matching under continuous
reinforcement (CRF) conditions. A 0-delay matchittg sample procedure was used.
Successive identity matching test sessions weranged in a way that test trials were
intermixed in baseline trials. Sessions with testls in CRF were alternated with sessions
with test trials with no reinforcement and with blise sessions under intermittent
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reinforcement. Alternating test and baseline sessigith different reinforcement probabilities
was sufficient to maintain performance well abolkaree in almost all testing sessions (20 out
of 21). The capuchin monkey successfully showellyhigccurate identity matching with
completely new stimuli, in sessions with or withmihforcement. Future studies can use the
same design to test emergent performances in arimatching-to-sample with non-humans
subjects. © Cien. Cogn. 2009; Vol. 14 (2):002-011.

Keywords: identity matching-to-sample; tests without rencfement; Cebus
apella.

1. Introduction

In tests of indirectly trained relations with matgp to sample proceduree.g,
generalized identity matching and equivalence clasmation), to make sure that the
performance is not learned during test trials st@sthe absence of reinforcement are usually
adopted. However, the use of tests without reimfiorent with non-human subjects often
causes the deterioration of the performance tebsed (Galvaet al, 1992; Sidman, 1994).
Part of the negative results reported in the literoN emergent stimulus control with non-
human subjects may be due to procedural issuegdeia the test protocols instead of a lack
of performance (Barrost al, 2003).

Trying to overcome this problem, some researcheesl wontinuous reinforcement in
all test trials arranged in a way that the resuglsild still suggest emergence of new
performance. Schusterman and Kastak (1993) andaKastd Schusterman (1994), for
example, analyzed the subjects performances owehefirst presentation of each one of
multiple new relations to evaluate emergent peréoroe in arbitrary and identity matching
tests, respectively. Because the first choice mespto a new relation occurred before the first
reinforcement, it could not be explained by direeinforcement, that is, it could not be
considered as a result of training. One consequeht@s procedure is that having only the
first trial of each tested relation as a reliabteasion to evaluate the emergent performance,
many exemplars of the tasle.g, identity matching) have to be presented to obin
convincing number of emergent relations to report.

Oden and collaborators (1988) presented non-diffexle reinforcement in test
sessions with both consistent and inconsistentoresgs being followed by reinforcement
(praise and food). In this case, a higher numberasistent trials could not be attributed to
training since the same schedule of reinforcemerats wavailable for inconsistent
performances.

Barros and collaborators (2002) and Galvao andalothtors (2005) carried out
successive tests of generalized identity matctorgatple (IDMTS) with capuchin monkeys.
This procedure produced selective disruption of peeformance on the test trials as the
successive tests were presented (i. e., discrisdnattinction of the performance on test trials
presented without reinforcement intermixed in hasel[BL] trials with continuous
reinforcement). Some of the initial tests were enésd in sessions composed by BL trials
with reinforcement probability of 1.0, and testalsi with no programmed reinforcement.
After some exposure to this kind of session, thenals discriminated that there was no
reinforcement scheduled for trials presenting ne@ehuli. The accuracy of the performance
dropped to chance level selectively when new stimalte presented (see also Rocha, 2002).
As reported by Galvao and collaborators (2005)uabwe use of tests in extinction:



T Ciéncias & Cognic¢éo 2009; Vol 14 (2)00z-011 <http://www.cienciasecognicao.ofg © Ciéncias & Cognigar
&gniqm Submetido em 27/03/2009 | Aceito 24107/2009 | ISSN 1806-5821 — Publicadoon line em 31 de julho de 2009

“... when we endeavored to conduct several testgdaeralized IDMTS in extinction
with a 0% reinforcement schedule on test trials,neBced that test trial accuracy was
selectively disrupted.” (p. 225)

To solve this problem, two other procedures fot tessions were used with other
subjects by Galvao and collaborators (2005). One@fprocedures consisted on scheduling
reinforcers for a proportion of correct choicesbath BL and test trials (see also Kueioal,
1994). The other procedure consisted of schedugngorcers to all the correct choices on
both BL and test trials. The second alternativeydwer, implies the same problem above
described with respect to the difficulty to juddethe tested performance was, in fact,
emergent (Galvaet al, 2005).

Although some researchers consider the resultest$ with reinforcement with non-
human subjects or human participants with learwiisgbilities reliable (Barrost al, 2002;
Dugdale and Lowe, 2000; Kellgt al, 1998), an efficient test protocol to preclude
discriminated extinction in sessions compoundettiais without programmed reinforcement
could provide more reliable results.

The objective of this experiment was to develogst protocol to be used in studies
with many successive IDMTS tests without reinfoream with a capuchin monkey. The
intended test protocol should be efficient enougmaintain high levels of accuracy on both
BL and test trials.

For that end, the sequence of conditions was pthnnea way to preclude
discrimination between trials with and without sdhled reinforcement. Each stimulus set
was presented in two different types of testingsiees: with and without scheduled
reinforcement (in unpredictably alternated sesgions

2. Method
Participant

A 3-year-old male capuchin monkeg€dbus apellaparticipated. He was previously
given some training on repeated shifts of simulbaisesimple discrimination (RSSD) and
identity conditional discrimination and showed pios results in tests for generalized
IDMTS with continuous reinforcement (Galv@&ob al, 2005). In a trial of RSSD task, three
stimuli were presented simultaneously in the scia&eine computer and the monkey had to
choose one of them. The stimulus correlated withfsecement was changed in successive
sessions. RSSD sessions are usually applied tal anmielty effect in generalized IDMTS
tests (Kastak and Schusterman, 1994) and changingnaously the function of stimuli
presented to the subject, an intrinsic characterist matching procedure, may reduce
persistence of stimulus control (Dube and Mcllvé2)1). In the general procedure there is a
detailed description of an identity conditionalatimination trial.

Apparatus

An experimental chamber measuring 0.80 x 0.80 @rd.Was used. The floor, ceiling,
and left wall of the chamber were made of steetestrwith circular holes. A hinged door
(0.35 x 0.20m), located in the left wall, permittéet participant access to the chamber. On
the front wall, there was a window (0.26 x 0.26 thmpugh which the subject could reach a
computer video monitor equipped with a touch-sarestcreen. All the stimulus presentation
and response recording was controlled by a micrpcden AMD K6 150 connected to the
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experimental chamber, using an application name&LTR. 2.1, developed by José Iran
Ataide dos Santos. An automatic pellet dispendeased a 190mg banana pellet contingent
to each correct choice when reinforcement was sdbddor that trial.

Housing conditions, manipulation, food, and medicales, as well as experimental
procedures, were in accordance to local and intiems rules for the treatment and
manipulation of experimental animals.

Stimuli

Stimuli were black pictures on a gray square bamkgd (2.43 x 2.43cm). Figure 1
presents all stimulus sets. Set A was used as Be.olher eight stimulus sets were used in
test sessions. Five of them (Sets B, C, D, E, grith# already been used in repeated shifts of
simultaneous simple discrimination procedure amtistef identity matching to sample with
continuous reinforcement (Galva@ al, 2005) with this participant. Three of them were

novel (Sets G, H, and 1).
I —
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Figure 1 - Stimulus sets. Set A used for BL: Al, A2, and A8f B: B1, B2, and B3; Set C:
C1, C2, and C3; Set D: D1, D2, and D3; Set E: B ,d8d E3; Set F: F1, F2, and F3; Set G:
G1, G2, and G3; Set H: H1, H2, and H3; Set |: 2 aind I3.

General procedure

BL and testing sessions both consisted of 54 cmomdik discrimination trials
presented in a 3-choice 0-delay identity matchongample procedure (IDMTS). A session of
BL was always followed by a test session and viees&. An IDMTS trial was initiated with
the presentation of a sample stimulus in the scodghe computer. A touch in the stimulus
produced its disappearance and immediate presmmtafithree comparison stimuli. Both
sample and comparisons were presented in anyonmeflocations in a 3X3 matrix on the
computer screen. Choosing the comparison stimulestical to the sample in a trial with
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programmed reinforcement was followed by the charatic noise of the pellet dispenser, a
banana pellet, and a 6-second inter-trial inteif@l). Choosing a comparison stimulus
different from the sample did not produce eithemrgbor food pellet, but only initiated the
ITI. Two sessions a day, four to five days a weedte carried out.

Baseline

Sessions were composed only by trials with stirfroln Set A (see Figure 1), under
intermittent reinforcement schedule (Reinforcemerabability = 0.75). Before successive
tests were initiated, BL sessions were carrieduotit participant’s performance reached 90%
of correct responses in three consecutive sessioB&. session was also always applied after
each testing session.

Test

Testing sessions were comprised of 54 trials, 7&¥ BL (Set A) and 25% from the
scheduled testing set (one of the eight test sBt$o-H — presented in Figure 1).

Two types of testing sessions, “True” and “Falseére applied with each testing set.
The order of presentation of the two types variedeach set in a way that, during the
successive sessions with all sets, the sequentiwd” and “False” tests was unpredictable
to the subject.

In “True” test sessions, reinforcement was prograahhor all BL trials (75% from the
total of trials) and there was no programmed regdgment for test trials (25% from the total
of trials). In “False” test sessions, all corredtoices in test trials were followed by
reinforcement and, in order to maintain total sesseinforcement probability at 0.75, there
was reinforcement programmed for only 66% of Bhl#i

After the application of the first group of test#w8 stimulus sets, the new stimulus
sets (G, H, 1) were again used on “False” and/oru€t tests after repeated shifts of
simultaneous simple discrimination training (sedipigant to a description of this procedure)
with each set.

3. Results

Performances in successive tests were analyzedrinstof percentage of correct
responses in each one of the 21 test sessiongdpplih Sets B to | (see Figure 2). A paired
t-test compared the subject’'s performances in bs fest session with each one of the
stimulus sets in both “True” and “False” conditioii$ total); performances in the 8 “True”
sessions and in the 8 “False” sessions (first epptin) were submitted to an analysis of
variance (standard deviation). Additionally, Tablés and 2 show the sequence of
correct/incorrect test trials in each type of smssvith each stimulus set. Tables 1 and 2 show
the real sequence of testing sessions applied.

In general, percentage of correct responses irtrias in both types of test, “False”
and “True”, was always above chance (33.3%) ineskisns. The participant showed better
performances in “False” tests with Sets E, F, aadd better performance in “True” tests with
Sets B, C, G, and H. For Set D, percentage of cbresponses was the same in both types of
test.

The participant was exposed to two sessions os&dksts with Set H (a completely
new set). It occurred because he showed 100% oéataresponses in the first test session
(“True” type) with this set, followed by a drop performance accuracy (78%) in the second
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test session (“False” type) (see Figure 2). Thetigpn of the “False” test had the purpose of
evaluating the effect the type of the antecedesttsession had over the performance that is: if
the application of a “True” test with a set proddickscriminated extinction of trials from the
same set in a subsequent test session. Discrirdieatenction means that the subject chooses
in an aleatory way in trials with new stimuli, baesa of his history of lower probability of
reinforcement. Results in the second “False” testied out with Set H show that this
assumption was not confirmed.

The lower performance accuracy was found with Set e first completely new
stimulus set tested. The participant made cortdeaices in only 53.8% of test trials followed
by reinforcement (“False”). Performance was be{i€.9%) in the next test session carried
out with no reinforcement.

A t-test demonstrated that there was no expresifference in average performance
between eight test sessions, applied in both dondit“False” and “True"t[(7) = 0.8632p =
0,4, not significantly different]. According to vability analysis related to media in each type
of test, the standard deviation pointed that 75%hef values were inside 1 deviation to
“True” tests, and 62.5% to “False” tests.

Performance in BL trials that compounded testirgs®ams was almost always above
96% correct. Performance in BL sessions that wéernated with testing sessions was
always above 95% of correct responses.

Results presented in Tables 1 and 2 support thelugian that there was no difference
in performance accuracy between the two typesstf te
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Figure 2 - Percentage of correct responses in test triafmofe” and “False” test sessions
applied to each stimulus set. Tests were repeat&ets G, H and |, after exposure to simple
discrimination (SD) training with each set.

4. Discussion

Alternation of “True” tests (without reinforcementand “False” tests (with
reinforcement), interspersed with intermittent feinement (0.75) in BL sessions made
possible to observe high levels of performance uocsssive tests without reinforcement,
including trials with completely new stimulus séteneralized IDMTS), such as Set H, for
example.
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Type of test Set Stimuli Correct (C) and Incorrect (X) choices

Bl CCcCcCC

True B B2 XCXC
B3 CXCC

Bl XCCCX

False B B2 CXCC
B3 XCCC

C1 CCCC

False C Cc2 XCXCC
C3 CCCC

C1 CCCC

True C C2 CCcCC
C3 CCCcCC

D1 CCcCcCC

False D D2 CCXC
D3 CCcCC

D1 CCXC

True D D2 CCcCcCC
D3 CCcCC

E El XCCcCC

True E2 XCCXC
E3 CCCC

El CCcCcCC

False E Eo OXC
E3 CCCCXC

= F1 CCCXX

True F2 CCXC
F3 CCcCC

= F1 CCCC

False F2 CCcCcCC
F3 CXCCC

Table 1 - Correct and incorrect choices to each relationTirug” and “False” tests applied
with sets B to F (stimuli already used in pre-expental history).

Three points are important to our discussion: 1)jncated byt test, equal levels of
performance accuracy were observed in test trildadh types, regardless of whether
reinforcement was scheduled (“False” tests) or(fiotue” tests); 2) Performances in testing
sessions were always above chance level (33.3%)3rerformance accuracy in BL trials
(Set A) was almost always above 95% correct, wbdgformance in test trials (Set B to 1)
varied between 54% to 100% (See Figure 2).

Performance accuracy in “False” and “True” tests W same, showing that the
arrangement of procedure was efficient to refrdie extinction effect on performance
deterioration (Galvacet al, 1992), even when completely new stimuli weresprged.
Although test performances were above chance isealions, we also saw that performances
in BL trials (set A) were higher (above 95%) thaerfprmances in test trials (sets B, E and
G), even when test sets were already known byahécjpant (set B and E). The difference in
the performance accuracy between BL and test tmady be attributed to prolonged
experience with BL trials.
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Type of test  Sets Stimuli  Correct (C) and Incorrect (X) choices

G1 XXCC

False G G2 CCXC
G3 CXCXX

G1 XCCcCC

True G G2 XCXC
G3 CCcCcC

H1 CCcCcCcC

True H H2 CCcCcC
H3 CCcCC

H1 CCCcCC

Before SD False H H2 CCcCccC
H3 XXXC

H1 CCCXC

False H H2 CCcCcCcC
H3 XXCX

11 CCcCcCcC

False I 12 CCcCcCcC
13 XCCX

11 CCXX

True I 12 XCCC
13 CCCcCcC

11 CCCcCcC

True I 12 CCcCcCcC
13 CCXC

G1 CCXC

False G G2 CXCXC
G3 CCXC

After SD a1 ccce
True H H2 CCCcCcC
H3 CCCX

H1 CCCX

False H H2 XCCC
H3 CCCC

Table 2 - Correct and incorrect choices to each relationTirug” and “False” tests applied
with sets G to | (new stimuli), before and aftangle discrimination (SD) training.

Five of the test sets (sets B, C, D, E, and F) &dlaehdy been used in generalized
IDMTS tests with reinforcement (Galva al., 2005) with the participant, but the history of
training exposition with each of them was very shvanen compared with exposition to Set
A, designated here as BL set. Data from studiels man-humans has indicated that stimulus
novelty (Kastak and Schusterman, 1994) and stimgkseralization (Barros, 1998) can
produce low levels of performance in IDMTS testherefore, tests with the three new
stimulus sets — G, H, and | — strongly indicatedegalized IDMTS.

Related to stimulus novelty hypothesis, high accyid performance with sets H
(100% of correct responses in the first test sass@arried without reinforcement) and |
indicated that novelty alone cannot explain théedénces between test and BL performance
in the other test sets. This idea is further suigoboy the fact that the participant had already
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been exposed to sets B and E before this experjrmedtperformances with these two sets
were not as high as with sets H and I.

Stimulus generalization has to be taken in conatd®er. because it can explain lower
levels of performance observed in some of the sess$, this hypothesis deserves further
experimental investigation. In this study, we witha the stimuli with which the participant
maintained low performances after a relatively Idinge of training exposure. For example,
low levels of performance with Set G in two initi@sts did not improve in the final test
session after exposure to simultaneous simpleighisation training with this set, indicating
that novelty was not a problem and that probablyegaization between them could be an
explanation.

Blank comparison procedure (Mcllvaatal, 1987) used in a later research developed
with the same participant showed generalizatiomvéen two stimuli of a set. In that study,
with IDMTS (3-choice, 0-delay) training with thersa sets used here, substitution of S+ or
S- by a blank comparison in successive trials etgid generalization between two stimuli
from one set, as detected by systematic incorrecices of the same negative comparison
when the S+ was substituted for the blank comparidtat is, when S+ was absent, the
incorrect choice was the same S- in all trialsr{Byi2007).

When failure of performance improvement with a gigimulus set was verified, the
substitution for a new set was made to avoid exygpgie participant to low reinforcement
density in teaching contexts, even without knowaxgctly if the similarity among stimuli
was the relevant variable. Unfortunately, presegtidvioral knowledge doesn’t allow the
experimenter to predict, for the kind of stimulestures used, why a given stimulus set may
generate discrimination problems for a given pagudiot. Inter-individual variability indicates
that the variables related to discrimination praidehave yet to be studied. Solving the
discrimination problems —through the eliminationtloé difficulty of the stimulus sets — and
reaching a strong baseline, the conditions herdegppeem to be sufficient to produce high
levels of identity matching in tests with new stiomsisets without reinforcement.

Acknowledgments

The research reported in this article was suppotigda National Counsel of
Technological and Scientific Development (CNPq) MasScience scholarship to the first
author, and financial support from CNPq, "Finanoradde Estudos e Projetos” (FINEP)dan
National Institutes of Health (NIH). Second anddhauthors are respectively CNPq Research
Productivity Fellows 1C and 2.

5. References

Barros, R.S.; Galvao, O.F. & Mcllvane, W.J. (2002gneralized identity matching to sample
in Cebus apellaPsychological Recordb?2, 441-460.

Barros, R.S.; Galvao, O.F. & Mcllvane, W.J. (2008he search for relational learning
capacity inCebus apellaA programmed “educational” approach. In: SoraGiS. & Murata-
Soraci, K. (Eds.)Visual Information Processingpp.223-245). Westport: Praeger.

Brino, A.L.F. (2007)Procedimentos de Treino e Teste de Relagdes estimitos em Cebus
apella Doctoral Dissertation, Programa de Pés-Graduagdo Teoria e Pesquisa do
Comportamento, Universidade Federal do Para, Belana, Brasil.http://www.ufpa.br/

ppgtpce

10



Tntles Ciéncias & Cognigao 2009; Vol 14 (2)00z-011 <http://www.cienciasecognicao.cfg © Ciéncias & Cognigar
&gm@go Submetido em 27/03/2009 | Aceito 24407/2009 | ISSN 1806-5821 — Publicadoon line em 31 de julho de 2009

Dube, W.V. & Mcllvane, W.J. (2001). Behavioral mamigm in computer-presented
discriminations in individuals with severe mentefardation.J. Exp. Analysis Behaw5, 15-
23.

Dugdale, N. & Lowe, C.F. (2000). Testing for symmen the conditional discriminations of
language-trained chimpanzedsExp. Analysis Behaw.3, 5-22.

Galvéo, O.F.; Barros, R.S.; Santos, J.R.; Brind,.A; Brandao, S.; Lavratti, C.M.; Dube,
W.V. & Mcllvane, W.J. (2005). Extent and limits tife matching concept i@ebus apellaA
matter of experimental controPsychological Record5, 219-232.

Galvéo, O.F.; Calcagno, S. & Sidman, M. (1992).tihgsfor emergent performances in
extinction.Exp. Analysis Human Behav. Bull0, 18-20.

Kastak, D. & Schusterman, R.J. (1994). Transferi@mial identity matching-to-sample in two
California sea lionsZalophus californianus Animal Learn. Behay22, 427-435.

Kelly, S.;Green, G. & Sidman, M. (1998). Visual mdigy matching and auditory-visual
matching: A procedural notd. Applied Behav. Analysi31, 237-243.

Kuno, H.; Kitadate, T. & Ilwamoto, T. (1994). Fornmat of transitivity in conditional
matching to sample by pigeords.Exp. Analysis Behgk2, 399-408.

Mcllvane, W.J.; Kledaras, J.B.; Munson, L.C.; KilgA.; de Rose, J.C. & Stoddard, L.T.
(1987). Controlling relations in conditional disainhation and matching by exclusioh.Exp.
Analysis Behay48, 187-208.

Oden, D.L.; Thompson, R.K.R. & Premack, D. (198})ontaneous Transfer of Matching by
Infant ChimpanzeesP@n Troglodytes J. Exp. Psychol. Animal Behav. Procesdds 140-
145.

Rocha, A.C. (2002). Intermiténcia em treinos derilisinacdes condicionais arbitrarias para
testes de simetria em extingdo c@ebus apella Relatorio de Pesquisa, Faculdade de
Psicologia, Universidade Federal do Para, Beléemg, Baasil.

Schusterman, R.J. & Kastak, D. (1993). A Califoreea lion Zalophus californianusis
capable of forming equivalence relatioRsychological Recordt3, 823-839.

Sidman, M. (1994)Equivalence relations and behavior: A research wt@oston: Authors
Cooperative.

# — A.L. de F. Brino é Bacharel em Psicologia (Universidade Federal de Gaidos),
Mestre em Teoria e Pesquisa do Comportamento (UEFA9Qutor em Teoria e Pesquisa do
Comportamento (UFPA). Atualmente é Professor Adjurnt (UFPA). E-mail para
correspondénciabrino@gmail.com

11



